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INTRODUCTION
Brief Chronology/Timeline of Soybean Production,
Machinery and the Great Agricultural Revolution
Overview: Agricultural historian Wayne D. Rasmussen
(1962) has argued that “there were two major revolutions in
American Agriculture: one occurred when horses and mules
replaced hand tools and human muscle, and a second one
when engines replaced equine muscle.”
The Agricultural Revolution of the 20th Century, the title of
a book by Don and Philip Paarlberg (published in 2000 by
Iowa State University Press; 154 pages) identifies clearly the
main development for agriculture in our time.
The Preface lists some of the remarkable changes to
agriculture that this revolution brought during the 20th
century.
“From horse to tractor and from buggy to automobile.
“From the 10-horsepower to the more than
400-horsepower tractor.
“From hoe to herbicide.
“From genetic mythology to bioengineering
[biotechnology, genetic engineering].
“From lead arsenate to biodegradable chemicals. “From
a national average of 21 to 121 bushels of corn per
acre.
“From husking hook to corn combine...
“From carrying water to turning the kitchen faucet.
“From backhouse [outhouse] to indoor toilet…
“From mud roads to paved highways.
“From kerosene lamp to electric lights...
“From Rural Free Delivery to the World Wide Web...
“From a labor-intensive to a capital-intensive [and fossil
fuel energy-intensive] operation...
“From poverty to virtual income equivalence with
nonfarm people.”
Part of the revolution, starting in the 1960s, was organically
grown crops.

“Of all the farm implements, the tractor has had the
greatest impact on rural life.” “In one generation between
1920 and 1950, most farms in the United States changed
from dependence on draft animals to dependence on
mechanical power.” Clearly one of the most important
machines developed in the twentieth century, the tractor
played a pivotal role in the “great migration from the
countryside to the cities that began in the 1920s and
continued through the 1950s – a time when farm production
increased despite a decrease in the supply of farm labor.”

The early tractors were powered by steam from an external
fire source; thus they could be called “external combustion
engines.” Many were used primarily as a source of power for
threshing grains. They were large and unwieldy, but by the
earl 1880s most were self-propelled. In about 1863, Henry
Ford, at the age of 12 encountered such a steam traction
engine on a road near Detroit. It changed his life – and the
history of the tractor – for he was determined to improve on
it.
Surprisingly it was World War I that sparked the rise of
the farm tractor in America. The European War caused an
enormous drain on America’s supply of horses, mules, and
farm labor.
By prodigious exertion, U.S. tractor makers rolled out 62,742
units in 1917. That same year, Henry Ford launched the
Fordson tractor – the first tractor produced by automobilestyle mass-production assembly line methods.
Ford’s big competitor was International Harvester (IH),
whose main product was tractors. In the end, I.H. won. By
1928, Ford had discontinued building the Fordson in North
America, and virtually withdrew from the tractor industry.
………………….
1769 – James Watt, a Scottish inventor, is granted a patent
on a steam engine that makes use of a separate condenser.
He made steam engines from 1774 to 1800, when his patents
expired. Watt’s contributions were so significant that he is
frequently referred to as the inventor of the steam engine
(Gray 1975, p. 2).
1837 – John Deere builds the first self-scouring steel plow
– in his blacksmith shop in Grand Detour, Illinois (ASABE
website).
1870 – “By 1870 farming was becoming an industry in which
more and more power was needed. In that year more than
2,000 establishments were manufacturing farm machines
valued at $48,000,000” (Gray 1870, p. 2-4)..
1874 May – The word “thrasher” is first used (in English) in
connection with machinery used for soybean production (J.N.
Stribling).
1880 March – The words “drill,” “grain drill” and
“smoothing harrow” are first used in connection with
machinery used for soybean production (Country
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Gentleman).
1892 Nov. – The word “reaper” (self-rake reaper”) is
first used in connection with machinery used for soybean
production (Rural New-Yorker).
1894 July 10 – The word “harrowed” (“harrowed down”)
is first used in connection with machinery used for soybean
production (Hartford Daily Courant {Connecticut}).
1894 Nov. 8 – The term “fanning mill” is first used in
connection with soybean production (Statesville Record and
Landmark {Statesville, North Carolina}).
1895 Nov. 9 – The word “planter” is first used in connection
with machinery used for soybean production (C.C.
Georgeson).
1896 April 30 – The word “mower” is first used in
connection with machinery used for soybean production
(Normand Smith).
1896 May 30 – The words “cultivator” and “plow” are
first used in connection with machinery used for soybean
production (J.H. Hale).
1897 March – The terms “concaves” and “machine”
(“thrashing machine”) are first used in connection with
machinery used for soybean production (Thomas A.
Williams).
1897 Oct. 2 – The word “harrow” (“use a light harrow”) is
first used in connection with machinery used for soybean
production (Farm, Field and Fireside {Chicago, Illinois}).

1900 March 3 – The word “weeder” is first used in
connection with machinery used for soybean production (A.
Mackellar).
1900 – The term “smoothing harrow” is first used in
connection with machinery used for soybean production
(Wm. Saunders).
1903 July – The term “twine binder” is first used in
connection with machinery used for soybean production
(B.T. Galloway).
1904 – The term “self-binder” is first used in connection with
machinery used for soybean production (R.A. Moore).
1905 – The term “plough” (“scooter or V-shaped plough”)
is first used in connection with machinery used for soybean
production (Joseph Burtt-Davy).
1906 – The word “tractor: is coined to replace the longer
term “gasoline traction engine.” The new word “is
commonly attributed to Chas. W. Hart and Chas. H. Parr
of Charles City, Iowa, who are credited with having built
the first successful internal combustion engine tractor and
founding the gasoline tractor industry...” (Gray 1975, p. 23).
1906 – International Harvester introduces a tractor with a 20
horsepower, 240 r.p.m. single-cylinder engine (Gray 1975, p.
25).
1907 Dec. – The American Society of Agricultural Engineers
(ASAE) is founded at the University of Wisconsin, Madison.

1898 Feb. 19 – The words “horses” and “separator” are
first used in connection with machinery used for soybean
production (Rural New-Yorker).

1910 Aug. 5 – The Gordon Pea Thresher and Harvester,
made in Elizabeth City, North Carolina, starts to be
advertised. The first of its kind, made by L.S. Gordon, it is an
early, greatly simplified version of the combine.

1898 April 23 – The terms “harvester” (“bean harvester”)
and “two-horse cultivator” are first used in connection with
machinery used for soybean production (C.C. Georgeson).

1912 Feb. – The term “self-raking reaper” is first used in
connection with machinery used for soybean production
(C.G. Williams, et al).

1898 April – The terms “disc harrow, “horserake” or
“horserake” and “thresher” are first used in connection with
machinery used for soybean production (F.C. Burtis).

1912 Feb. – The term “side-delivery reaper” is first used
in connection with machinery used for soybean production
(Edward R. Minns).

1899 June – The term “binder” (“common binder”) is
first used in connection with machinery used for soybean
production (Robert Morris).

1915 April 6 – The term “weeder” is first used in connection
with machinery used for soybean production (T.A.
Kiesselbach).

1900 Jan. 3 – The term “common grain separator” is
first used in connection with machinery used for soybean
production (W.H. Stoddard).

1915 May 27 – The term “equipment” (“ordinary farm
equipment”) is first used in connection with machinery used
for soybean production (Port Gibson Reveille {Port Gibson,
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Mississippi}).
1916 June 3 – The term “combination harvester and
thresher” is first used in connection with the combine
(George Dacy).
1917 Feb. – The term “cutter bar” is first used in connection
with the combine (Nickolas Schmitz).
1917 Aug. 18 – The “Pritchard Bean Harvester” starts to be
advertised by the Pritchard Bean Harvester Co. of Elizabeth
City, North Carolina. The ad states: “This is a successful
Soy Bean Harvester that by repeated tests has proven it will
harvest 25 per cent more beans to the acre than any other
machine. It will gather beans drilled with corn without
removing corn stalks (Progressive Farmer {Raleigh, North
Carolina}).
1918 June 1 – The term “rotary hoe” is first used in
connection with machinery used for soybean production
(W.E. Riegel).
1918 Aug. 3 – The Little Giant Bean Harvester is first
mentioned in a letter by W.J. Morse (R.A. Oakley).
1918 – The term “tillage” is first used in connection with
machinery used for soybean production (American Mutual
Seed Co.).
1919 May 17 – The term “viner” (“pea viner”) is first used
in connection with machinery used for soybean production
(William C. Smith).
1919 June – The term “reap hook” is first used in connection
with machinery used for soybean production (V.R. Herman).
1919 July 30 – The term “tractor” is first used in connection
with machinery used for soybean production (Madison
Survey {Madison, Tennessee}).
1919 Aug. 8 – The terms “windrower” and “sweeprake” are
first used in connection with machinery used for soybean
production (J.L. Justice).

1924 Nov. 11 – The term “reaper-Thresher” and the word
“Combine” are first used in connection with the combine and
harvesting soybeans. This letter of thanks from the Garwood
Brothers to Massey-Harris Harvester Co., St. Louis,
Missouri, begins:
“The reaper-Thresher which we purchased from you
to harvest our beans was a complete success as a bean
harvester. We harvested 212 acres of beans with a great
saving of time, labor and money. We figure that we saved
at least $4.00 per acre over the old method of cutting with a
binder. We intend to harvest our wheat, oats and clover seed,
also with this machine. Most everyone who saw the machine
work seemed to think it was a great success. We were
well pleased with the way your Company got behind the
proposition and with the men you sent to help us make a go
of it. There is no doubt in our minds but what the Combine
is a coming machine in Illinois. We know it is a winner for
harvesting beans. We harvested 60 acres of weedy beans that
we could not have saved otherwise.”
1924 Nov. 20 – A prophetic editorial (in Farm Implement
News) regarding a revolutionary new method of harvesting
soybeans begins:
“Recent tests of a combined harvester in Illinois in
harvesting soy beans may prove a milestone in the extension
of the use of this great labor-saving machine from the
comparatively dry grain growing sections of the west to the
eastern part of the country more blessed with rainfall.”
1926 Aug. – The term “combine-harvester” is first used in
connection with the combine (John T. Smith).
1926 Sept. – The term “combined harvester-thresher” is first
used in connection with the combine (H.W. Mumford).
1926 Oct. – The word “reel” is first used in connection with
the combine (Power Farming).
1928 March – The word “header” is first used in connection
with the combine (Present status of “combine” harvesting).
1929 Aug. – The term “cultivation equipment” is first used
in connection with soybean production (Charles L. Meharry,
et al.).

1919 is the peak year for the number of horses on U.S.
farms. Thereafter they are increasingly replaced by machines
such as tractors (Graeme Quick, 1998).

1929 Dec. – The term “tillage machinery” is first used in
connection with soybean production (F.B. Swingle).

1923 April – The term “combined harvester and thresher” is
first used in connection with the combine (L.E. Thatcher).

1936 Oct. – The term “auger” is first used in connection with
the combine (Hurst & Humphries).

1923 – Bert R. Benjamin invents the first successful row
crop tractor in Illinois (ASABE website).

1938 – Massey-Harris Co. starts to sell the Massey-Harris
No. 20, the world’s first commercially-successful selfpropelled combine. The chief engineer was Thomas Carroll
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(ASABE website).
1941 Sept. 15 – The term “technological uses” is first used in
connection with soybean production (Time magazine).
1945 July – The term “wheat harvester” is first used in
connection with soybean production (Harry C. Smith).
1950 – Shipments of pull-type combines (usually pulled by a
tractor) were about 95,000 whereas self-propelled combines
were approximately 9,000. By 1963, just 13 years later, pulltype combines were only 3,000 but self-propelled machines
had increased to 28,000 (Soybean Digest, 1964, p. 52)

1998 Jan. – The word “coulters” and “coulter” are first used
in connection with a combine harvesting soybeans (John
Deere).
2005 July – The name of the American Society of
Agricultural Engineers (ASAE) is changed to the American
Society of Agricultural and Biological Engineers (ASABE).

1954 April – The term “technology” (“modern technology
has evolved”) is first used in connection with soybean
production (E.P. Sylwester).
1954 – The number of tractors on U.S. farms exceeds the
number of horses and mules for the first time (ASABE
website).
1958 July – The term “cutterbar” (one word) is first used in
connection with the combine (Joseph Park, et al.; Lehman et
al.).
1960s-1980s – Mathematical models start to be used in
designing agricultural machines. By the 1970s most models
are software on computers.
1970 Feb. – The term “floating cutterbar” is first used in
connection with the combine (Byg & Johnson).
1972 – The terms “Pickup reel” and “reciprocating cutterbar”
are first used in connection with the combine (Graeme Ross
Quick).
1984 Dec. – Grant Mangold, editor, starts a new column
titled “Bytes & beans” in Soybean Digest, devoted to
practical ways of using computers on the farm. Personal
computers are becoming ever more popular.
1987 Jan. – The terms “precision agriculture” and “global
positioning system” first appear in Soybean Digest (p. 20d+).
1987 – The book Fordson, Farmall, and Poppin’ Johnny: A
History of the Farm Tractor and its Impact on America, by
Robert C. Williams, is published by the University of Illinois
(232 p.) – with many unforgettable photographs of early,
huge steam tractors.
1997 – Monsanto Co. introduces Roundup-Ready® soybeans
which have been genetically engineered by introducing a
gene from another species into their genome.
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ABOUT THIS BOOK
This is the most comprehensive book ever published
about the history of soybeans and the modern agricultural
revolution. It has been compiled, one record at a time over a
period of 42 years, in an attempt to document the history of
this interesting subject. It is also the single most current and
useful source of information on this subject.
This is one of more than 100 books compiled by William
Shurtleff and Akiko Aoyagi, and published by the Soyinfo
Center. It is based on historical principles, listing all known
documents and commercial products in chronological order.
It features detailed information on:

•

41 different document types, both published and
unpublished.

•

1336 published documents - extensively annotated
bibliography. Every known publication on the subject in
every language.

•
•

93 unpublished archival documents.

•

42 original Soyinfo Center interviews and overviews
never before published, except perhaps in our books.
1 commercial soy product.

Thus, it is a powerful tool for understanding the development
of this subject from its earliest beginnings to the present.
Each bibliographic record in this book contains (in
addition to the typical author, date, title, volume and pages
information) the author’s address, number of references
cited, original title of all non-English language publications
together with an English translation of the title, month and
issue of publication, and the first author’s first name (if
given). For most books, we state if it is illustrated, whether
or not it has an index, and the height in centimeters.
All of the graphics (labels, ads, leaflets, etc) displayed in this
book are on file, organized by subject, chronologically, in the
Soyinfo Center’s Graphics Collection.
For commercial soy products (CSP), each record includes
(if possible) the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information on
each product (such as advertisements, articles, patents, etc.)
are also given.
A complete subject/geographical index is also included.
Copyright © 2021 by Soyinfo Center
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ABBREVIATIONS USED IN THIS BOOK
A&M = Agricultural and Mechanical
Agric. = Agricultural or Agriculture
Agric. Exp. Station = Agricultural Experiment Station
ARS = Agricultural Research Service
ASA = American Soybean Association
Assoc. = Association, Associate
Asst. = Assistant
Aug. = August
Ave. = Avenue
Blvd. = Boulevard
bu = bushel(s)
ca. = about (circa)
cc = cubic centimeter(s)
Chap. = Chapter
cm = centimeter(s)
Co. = company
Corp. = Corporation
Dec. = December
Dep. or Dept. = Department
Depts. = Departments
Div. = Division
Dr. = Drive
E. = East
ed. = edition or editor
e.g. = for example
Exp. = Experiment
Feb. = February
fl oz = fluid ounce(s)
ft = foot or feet
gm = gram(s)
ha = hectare(s)
i.e. = in other words
Inc. = Incorporated
incl. = including
Illust. = Illustrated or Illustration(s)
Inst. = Institute
J. = Journal
J. of the American Oil Chemists’ Soc. = Journal of the
American Oil Chemists’ Society
Jan. = January
kg = kilogram(s)
km = kilometer(s)
Lab. = Laboratory
Labs. = Laboratories
lb = pound(s)
Ltd. = Limited
mcg = microgram(s)
mg = milligram(s)
ml = milliliter(s)

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

1. Read the Introduction and Chronology/Timeline
located near the beginning of the book; it contains
highlights and a summary of the book.
2. Search the book. The KEY to using this digital book,
which is in PDF format, is to SEARCH IT using Adobe
Acrobat Reader: For those few who do not have it, Google:
Acrobat Reader - then select the free download for your
type of computer.
Click on the link to this book and wait for the book
to load completely and the hourglass by the cursor to
disappear (4-6 minutes).
Type [Ctrl+F] to “Find.” A white search box will appear
near the top right of your screen.
Type in your search term, such as Tractor or Henry Ford.
You will be told how many times this term appears, then
the first one will be highlighted.
To go to the next occurrence, click the down arrow, etc.
3. Use the indexes, located at the end of the book. Suppose
you are looking for all records about tofu. These can appear
in the text under a variety of different names: bean curd,
tahu, doufu, to-fu, etc. Yet all of these will appear (by record
number) under the word “Tofu” in the index. See “How to
Use the Index,” below. Also:
Chronological Order: The publications and products in this
book are listed with the earliest first and the most recent last.
Within each year, references are sorted alphabetically by
author. If you are interested in only current information, start
reading at the back, just before the indexes.
A Reference Book: Like an encyclopedia or any other
reference book, this work is meant to be searched first - to
find exactly the information you are looking for - and then to
be read.
How to Use the Index: A subject and country index is
located at the back of this book. It will help you to go
directly to the specific information that interests you. Browse
through it briefly to familiarize yourself with its contents and
format.
Each record in the book has been assigned a sequential
number, starting with 1 for the first/earliest reference. It
is this number, not the page number, to which the indexes
refer. A publication will typically be listed in each index in
more than one place, and major documents may have 30-40

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

soybeans or soyfoods.
Documents Owned by Soyinfo Center: Lack of an *
(asterisk) at the end of a reference indicates that the Soyinfo
Center Library owns all or part of that document. We own
roughly three fourths of the documents listed. Photocopies of
hard-to-find documents or those without copyright protection
can be ordered for a fee. Please contact us for details.
Document Types: The SoyaScan database contains 135+
different types of documents, both published (books,
journal articles, patents, annual reports, theses, catalogs,
news releases, videos, etc.) and unpublished (interviews,
unpublished manuscripts, letters, summaries, etc.).
Customized Database Searches: This book was printed
from SoyaScan, a large computerized database produced
by the Soyinfo Center. Customized/personalized reports
are “The Perfect Book,” containing exactly the information
you need on any subject you can define, and they are now
just a phone call away. For example: Current statistics on
tofu and soymilk production and sales in England, France,
and Germany. Or soybean varietal development and genetic
research in Third World countries before 1970. Or details on
all tofu cheesecakes and dressings ever made. You name it,
we’ve got it. For fast results, call us now!
BIBLIO: The software program used to produce this book
and the SoyaScan database, and to computerize the Soyinfo
Center Library is named BIBLIO. Based on Advanced
Revelation, it was developed by Soyinfo Center, Tony
Cooper and John Ladd.
History of Soybeans and Soyfoods: Many of our digital
books have a corresponding chapter in our forthcoming
scholarly work titled History of Soybeans and Soyfoods
(4 volumes). Manuscript chapters from that book are now
available, free of charge, on our website, www.soyinfocenter.
com and many finished chapters are available free of charge
in PDF format on our website and on Google Books.

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

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

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

Soyinfo Center
P.O. Box 234,
Lafayette, CA 94549 USA
Phone: 925-283-2991
Fax: 925-283-9091
www.soyinfocenter.com
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HISTORY OF SOYBEANS AND THE GREAT
AGRICULTURAL REVOLUTION (1874-2021)

1. Stribling, J.N. 1874. The Japan pea. American
Agriculturist 33(5):169. Cols. 2-3. May.
• Summary: “In reference to this pea, which was described
in the Feb. No., 1874, Mr. J. Niel Stribling, Anderson Co.,
S.C. [South Carolina], writes:–I raise the Japan pea as a field
crop; the yield is much larger than that of any other pea. I cut
the stalks for forage and grain, just before they are entirely
ripe, in order to get the best feed, and thrash in a thrasher.
The finer part I take for hay–my cows are very fond of it. To
save seed, the top of the plant is taken as it ripens first, and
it must be stored in an airy place immediately after cutting,
else the sun will pop open the pods. Cultivation, soil, etc., are
the same as for cotton. Its maturity is the same as that of the
cotton plant. It is a good table pea if soaked twelve hours in
salt water before cooking.”
First cited by Hymowitz. 1986. Bibliography of early,
previously uncited publications on soybeans in the United
States. 2 p. Unpublished.
Note 1. This is the 2nd earliest document seen (May
2016) concerning soybeans in South Carolina, or the
cultivation of soybeans in South Carolina. This document
contains the 2nd earliest date seen for soybeans in South
Carolina, or the cultivation of soybeans in South Carolina
(May 1874).
Note 2. This is the earliest document seen (June 2021)
that mentions the use of a thrasher for soybean production.
Note 3. This is the earliest document seen (June 2021)
that mentions the use of machinery or implements for
soybean production.
Note 4. This is the earliest Western document seen (June
2020) concerning storage of soybeans. Address: Anderson
County, South Carolina.
2. Renner, Gustav. 1879. Ein Beitrag zur feldmaessigen
Cultur der Sojabohne [A contribution to large-scale soybean
cultivation]. Oesterreichisches Landwirthschaftliches
Wochenblatt (Vienna) 5(16):181-82. April 19. [Ger]
• Summary: Compares soybean and maize. The quantity
of seed needed to plant one hectare is, in furrows 20-24
kg, and 10.4 kg when broadcasting the seed. The crop
should be cultivated during the month of May, until the
beginning of September or October. The crop can be
harvested with a sickle, a scythe, or a grass mowing machine
(Grasmähemaschine), and if this is not possible, the material
must be brought into airy rooms for drying out. If the
harvested crop is wet or damp, be sure not to store it close

together or to heat the storage area, because the seeds would
become discolored and decrease in value. When the plants
are completely dry, they can be threshed immediately with a
threshing machine (Dreschmaschine).
Note 1. This is the earliest document seen (June 2020)
that uses the word “machine” in connection with soybean
production.
Note 2. On the first page of this article, though part of
an adjacent article, are two superb illustrations (side view,
and rear view) of an amazing early steam-powered tractor
or “steam-plow-locomotive” (Dampfpfluglocomotiv), named
“Savage’s Agriculturist;” it looks quite like a steam engine,
with a smokestack, but with large metal wheels in back and
smaller ones in front. Address: Budapest [Austria-Hungary].
3. Country Gentleman. 1880. Southern cow pea–Dolichos
soja. 45(1415):164, col. 1. March 11.
• Summary: Note: Dolichos soja is the soja bean / soy
bean, not the “Southern cow pea. That fact makes the article
confusing.
“Eds. Country Gentleman–Referring to the inquiry of
W.H.H. [Duchess County, New York], p. 117, we answer that
he labors under a mistake when he supposes the cow pea will
not grow in the north. It will grow wherever the common
snap beans will grow, and like them is equally sensitive
to frost. It is, we believe, the best renovator of worn soils
known, growing off very rapidly and producing more than
double the weight of vegetable matter that red clover does.
Like clover it feeds largely from the air, and when aided
by 75 to 100 lbs. per acre of superphosphate, the growth is
immense. It will grow fairly on soils on which clover could
not exist three months. The mode of planting generally
adopted here is to sow broadcast about one bushel or five
pecks per acre, and cover with a one-horse plow. They can be
put in on plowed ground with a Thomas smoothing harrow
or, still better, with the ordinary grain drill. Where the grain
drill is used, one bushel of seed per acre will be ample. If
the seed is sown in June, as it should be in the State of NewYork, the plant will be ready to turn under by the latter part
of August, or whenever it begins to bloom, and if lime or
plaster is sown before plowing, it will hasten decomposition,
making more available plant food for the succeeding crop of
wheat or whatever else may be sown.
“We find the following analysis of the haulm and leaves
when the plant is in bloom, but do not know by whom the
analysis was made:
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“Magnesia–8.2
“Lime–28.7
“Potash–40.8
“Phosphoric acid–13.2
“What better could be desired for wheat or corn?
“In the summer of 1878, Col. Richard Peters sowed cow
peas on a worn piece of land on his plantation in Gordon
county, in the northern part of this State, using as a fertilizer
what is known as the Ash compound–being a composition
of German kainit salts of potash and ground Charleston
phosphatic rock. The growth of pea wines was so dense
that a four-mule team could not pull the plow through,
notwithstanding the plow was one of Avery’s best steel
plows, having a revolving coulter attached. Col. Peters had
to leave the vines until they were killed down by the frost
before they could be turned under. M.K. & Co. Bartow Co.,
Ga.” [Georgia].
Note: This is the earliest document seen (June 2021)
that mentions the term “grain drill” or the term “smoothing
harrow” in connection with soy bean production.
4. Wiener Landwirthschaftliche Zeitung (Vienna). 1880. Die
Sojabohne, Etwas ueber deren Kultur. Verwendbarkeit und
Werth as Futtermittel [The soybean, something about its
cultivation, usefulness and value as fodder]. 30(39):310, col.
2. May 15. [Ger]
• Summary: This is a review / discussion of a brochure /
booklet by Edmund von Basklovics, assistant at the Royal
Hungarian Academy in Ungarisch Altenburg (today’s
Mosonmagyaróvár, Hungary) (königliche ungarische
Akademie zu Ungarisch Altenburg), Octavo. 24 pages and
one table as a folio. Vienna: Commissionsverlag von Carl
Gerold’s Sohn, 1880.
This brochure deals with the agronomic and fodder
trials with the soybean (Sojabohne) which were carried out
in 1879 on the Ungarisch Altenburg estate (Domaine). The
cultivation has already been carried out this year on a large
scale. In total, more than 93 yokes (Joch) (approximately
54 hectares) were planted with soybeans, which was in
fact the largest area that was planted on an estate with
soybeans (Soja) last year. The yield per yoke (0.57 hectares)
was on average 919.1 seeds and 822 kg of straw, whereby
the harvest from the Lehndorf [family name?] estate area
(Gutsverwaltung) of (137.1 seeds and 144 kg of straw per
yoke) that was entirely unsuccessful because of the wetness
of the subsoil was included in the calculation of the average.
The maximum yield per yoke amounted to 1,875.1
seeds. The fodder trials extended to trials with soy seed
fodder (Sojakörnerfütterung) with dairy cows and fattened
oxen. With regard to the details of these trials, we have to
refer the reader to the summary tables of this brochure. We
thus wish to be content here with listing the most important
results of both the agronomic and fodder trials.
The ability to cultivate soybeans has been conclusively

established even under the unfavorable climatic and
soil conditions of Ungarisch Altenburg (diluvial and
alluvial soils, then tertiary gravel {Tertiärschotter} with
little strength {Mächtigkeit} to the topsoil {Krume}
throughout). Planting is recommended by machine with
the rows spaced 48 cm apart, and specifically in mid-May.
In normal years, the soybean may be used in the fallow
period. The cultivation of soybeans appears to be indicated
anywhere that the economical procurement of fortifying
fodder (Kraftfuttermittel) that is rich in nitrogen and fat is
impractical. The usability of soybean seeds as fodder was
established through the fodder trials that were carried out. It
turned out that the soybean is to be preferred as a fortifying
fodder over malt sprouts (Malzkeimen) for dairy cows; its
value with the feeding of fattened livestock turns out to be
less favorable, with malt sprouts being put to better use.
With cattle, the straw from soybeans is as good as nothing,
but when the leaves and pods are mixed with liquid fodder
(Saftfutter), it simply is gladly accepted. Seeds that are not
ground, soaked in a weak salt solution for twelve hours,
and mixed in with the fodder are gladly accepted by the
livestock, and only very few seeds went undigested.
Those are the most noteworthy results of the Ungarisch
Altenburg trials of 1879. This year, the cultivation of
soybeans will take place at an even more extensive scale,
and the fodder trials will also be continued. This will in any
case contribute to the general acceptance of the soybean
in the agricultural cultivation in Austria-Hungary and, in
so doing, the Ungarisch Altenburg estate will make an
indubitable contribution. This valuable acquisition from Prof.
Haberlandt, who unfortunately died far too soon, that has
been paid such special care certainly deserves the greatest
attention of all farmers.
t. [the reviewer].
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California.
5. von Kardofs, Adam, Jr. 1881. Sojabau in
Kämme [Soybean cultivation in furrows]. Wiener
Landwirthschaftliche Zeitung (Vienna) 31(11):77, col. 3. Feb.
5. [Ger]
• Summary: Convinced by a preliminary trial of the
suitability for cultivation of the early-maturing yellow
soybean (Soja) under the local conditions (Bars County
[Barser Comitat] in Hungary) (today’s Tekov region of
Slovakia), last year (1880) I carried out the cultivation
of the aforementioned fruit, once again as a trial, but to
a more extensive degree and with the special taking into
consideration of the newly purchased Bertel cultivation
equipment (Bertel’schen Culturgeräthe).
Because of the fear of a late hard frost that would occur
here, the planting took place on May 24 in furrows (Kämme)
at a distance of 47 cm from each other that were pressed
by rollers that were especially constructed for the purpose.
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In the absence of a Bertel sowing machine (Bertel’schen
Dibbelmaschine), the seeds were dibbled (gedibbelt) with
a 13-row Hungaria seed and dibble machine (Drill- und
Dibbelmaschine) upon which, however, only three dibble
plowshares (Dibbelschare) were left, with a cluster width
(Horstweite) of 47 cm. Since, however, the running of the
aforementioned machine that was not intended for furrow
cultivation could not take place along the wheel track, a
marker peg (Markirstift) was attached to the front frame
and the driver (Steuermann) only had to observe that the
marker was kept precisely over the center furrow of the
three that were to be planted at a time. The machine that was
put together in this way was easily pulled by one horse and
worked without any trouble at all. On June 2, all of the plants
had come up; on June 14, the first hoeing work took place
with the Bertel cultivator (Bertel’schen Cultivator) and, at the
same time, the narrow strips between the rows that had not
been touched by the cultivator were hoed with a hand hoe
and the plants thinned. On July 1, hoeing took place for the
second time with the aforementioned cultivator, and at the
same time, soil was hilled up around the plants (behäufelt).
Further work by hand was not necessary. The cultivator
works excellently both here and with beets and poppies and
carrots and carries out the hoeing, weeding, and hilling up in
an impeccable way. On July 12, the planting blossomed, on
August 15, the blossoms had dropped (abgeblüht) and the
soil was completely shaded. Maturity occurred on October
12, and the harvest was begun immediately. But alternately
rainy weather delayed the completion of the harvest to
such an extent that only on October 30 was the last wagon
that was loaded happily brought into the farmyard. Under
continuous consideration and devotion, the soybean, which
is hygroscopic to a high degree, was able to survive the
thoroughly rainy autumn, until the cold that finally occurred
allowed for the threshing. That occurred with a lifting
thresher (Stiftendreschmaschine) and yielded a result of 23.5
hl (hectoliters; 1 hectoliter = 100 liters) of completely mature
seeds per hectare.–The location of the plot was free from
the north and east winds and on a flat area of the valley floor
(300 m. above sea level) (in the Neusohl area of Hungary
{today’s Banská Bystrica, Slovakia}); the soil was a sandy
loam, the topsoil of the field (Ackerkrume) had a depth of 23
cm and had the following chemical composition:
A table follows with the column headings of Content
in percent of: Phosphoric acid, Sulfuric acid, Potassium,
Sodium, Calcium, and Magnesia; and rows of Soluble in
hydrochloric acid and Soluble in 10% acetic acid
In addition to its manifold advantages, the cultivation
in furrows in this case also still had the benefit that the
soybeans–which, it is well known, do not do very well with
hilling up with flat cultivation (Flachbau) because of the low
formation of pods (Schotenansatz)–can be very easily and
well hilled up when planted in this way.
Adam von Kardofs, Jr.

Note 1. Translated by Philip Isenberg (MM, CT), Long
Beach, California.
Note 2. This is the earliest document seen (June
2021) that mentions the term “dibble machine” or the
term “cultivation equipment” in connection with soy bean
production.
6. Attems, Josef. 1881. Culturerfolge mit der Sojabohne
[Cultivation success with the soybean]. Wiener
Landwirthschaftliche Zeitung (Vienna) 31(22):160. March
16. [Ger]
• Summary: Since it is expected that this year, the Chinese
oil bean (Oelbohne) may be planted with us in Austria on
a larger scale, it will perhaps interest my colleagues in the
field to also learn of my three years of experience with the
cultivation of this crop that is still new to us.
I cultivated the soybean (Soja) as early as 1878 as a trial
in the garden on an area of 6 sq. meters, and with a package
of 10 dg [dg=decigram = 10 gm], I harvested 5 kg of seeds
for sowing. In the following year 1879, I planted those in
the open field and worked approximately 12 ares with it.
The soil was alluvial sand in the riverbed of the Mur with
good fertilizer and having been correspondingly prepared.
After being marked off, the seeds were planted by hand at
distances of 30 cm with rows set 60 cm apart. Unfortunately,
the sowing took place in a very irregular manner and several
empty spaces remained, which I ascribe to the circumstance
that the womenfolk (Frauenspersonen) who were entrusted
with the planting of the beans placed them at times too
deeply. This served as a warning to me to in the future have
the soybeans placed very shallow and at the most 3 cm deep,
and last year I hardly had any empty spots at all. The results
for 1879 were therefore not favorable: I harvested just 180
kg, the vegetation period and maturation were normal.
In 1880, I carried out the planting of the soybeans in
the field, and to do so, I already had one hectare of land
prepared in the autumn as with the cultivation of root crops.
In the spring, a normal fertilizing was provided, harrowed,
and rolled. Thereupon, in early May, 45 kg of soybeans,
and specifically 15 kg of the brown variety and 30 kg of
the yellow variety, were planted with a seed drill sowing
machine with a distance between the rows of approx. 60
cm. The sowing was completed after 14 days and sprouted
evenly. And in spite of the great deal of precipitation
and low temperatures in June, the stems were already so
strong in early July that we were able to carry out the first
cultivation with the horse-drawn hoe (Pferdehacke). The
second cultivation took place on July 20 by hand, as did
the twisting of the stems where they were standing too
densely, whereupon abundant vegetation occurred which
closed itself off completely into a bush and shaded the soil
until mid-September. The setting of the pods began in early
August and was an enormous one. The withering of the
leaves and the maturing of the pods took place at first toward
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mid-September with the brown variety and only toward
late September with the yellow variety. In mid-October, the
complete state of maturation occurred and the soybeans were
piled up and left in the field until the middle of November.
We brought six gigantically large cartloads under a roof and
the results of threshing yielded:
1030 kg brown = 69 fold increase from sowing
1840 kg brown = 61 fold increase from sowing
In addition to this, 90 metric hundredweight [1 metric
hundredweight = 100 kg] of straw remained for livestock
feed and bedding.
After my three years of experience with this new crop,
I have gained the conviction that even in this past year that
was very unfavorable, it completely achieved maturity
in Styria (Stiermark). That means that under our climatic
conditions and with the average number of heat units
(Wärmesumme), this type of bean can be cultivated with
certainty wherever corn still flourishes. With regard to its
nutritional value, unfortunately very few analyses are known
to us. But in that regard, a table according to the analyses of
Dr. König on the nutritional value of the potato with respect
to other crops and with particular consideration of the protein
content may bring clarification. It is to be noted that the
monetary value was determined according to German market
prices, and specifically 1 kg of protein at 35 kreuzer, 1 kg of
fat at 28 kreuzer, and 1 kg carbohydrates at 7 kreuzer.
A table follows with the 5 column headings: (1)
Absolute monetary value per 100 kg in kreuzer Austrian
currency, (2) Absolute monetary value if potato = 1, (3)
Weight relationship for the same protein content, (4)
Total grams needed to contain 120 grams protein, and (5)
Equivalent for each 120 grams of protein if soybeans = 1;
and the rows Potatoes, Rye, Corn, Rice, and Soybeans.
According to the representation above, the absolute
monetary value per 100 kg of soybeans is indicated as 17.11
gulden, and the soybean has a relative value in comparison to
the potato of 7:1.
If the profitability of these two types of crops is then
contemplated, and if it is assumed that that the cultivation
costs are then pretty much the same, and if it is assumed that
the average yield of potatoes is 200 metric hundredweight
per hectare and that of the soybean is 28 metric
hundredweight per hectare, then according to the price
determinations above, it results that the yield per hectare has
a monetary value
with potatoes of 200 metric hundredweight @ 2.32
gulden = 464 gulden
with soybeans of 28 metric hundredweight @ 17.11
gulden = 479 gulden
And what is left with the latter is also
90 metric hundredweight of straw @ 1.20 gulden = 108
gulden
which absolutely has to be taken into account.
In addition, if the several calamities are taken into

consideration which in recent decades have made the
cultivation of potatoes so uncertain, then it must be assumed
that Soja hispida (which is to be considered as completely
acclimatized with us), because of its great acceptability and
its particular value as a food, is suitable to in part supersede
the potato and to take over a prominent place in our root crop
cultivation.
Count Josef Attems
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: Count.
7. Carrière, E.-A. 1881. Chronique horticole [Horticultural
chronicle]. Revue Horticole: Journal d’Horticulture Pratique
(Paris) 53:441-45. Dec. 1. See p. 442-43. [1 ref. Fre]
• Summary: The section about soybeans notes: Decidedly,
soya is going places. From the garden, it will move to the
field; from trial to applied use, that is a logical course.
There follows an extract from a letter addressed to
Messrs. Vilmorin by Mr. Tardieu, at Frétoy-le-Chateau, by
Guiscard (Oise (department)). One passage is quoted.
Soya will be, I believe, a God-send to light soils as
a weed smothering plant, having behaved better, in the
maturing process, than the native beans. I had the whole field
cut with a mower. The leaf break-down, which concerned
me, went well. Because of the thinness of each leaf, the vast
quantity of those leaves is an added safety factor. Thus I am
planning to cultivate this plant on a large scale in my light
soils. This plant becomes so thick that rabbits nibble on the
outskirts and have difficulty entering into the field.
Let us notice however, that if it (soya) is cultivated
as a ‘smothering plant,’ it would be suited to select a very
vigorous and bushy plant, even if it does not ripen its fruits
so well, as, in this case, it would be an exceptional kind
of cultivation, intended to cleanse the soil as it is done for
weeding cultivations (Note: This may mean to cultivate the
soil to make existing weed seed sprout–and then till them
into the soil as green manure–before they set new weed
seeds).
In the event that one would seek a forage crop, then one
should select an early variety that, besides the stems and the
leaves, could ripen its fruits, which would add to the nutritive
character of the forage. Address: France.
8. von Hamm, Paul. 1882. Die Sojabohne als Pferdefutter
(Antwort auf die Frage 242) [The soybean as feed for horses
(Answer to question 242)]. Wiener Landwirthschaftliche
Zeitung (Vienna) 32(51):411. June 28. [Ger]
• Summary: As with any change in feed, when feeding with
soybeans (Sojabohne) a gradual transition must also be
observed if it is to serve as the main concentrated feed. Three
pairs of workhorses were fed with soybeans over five months
and they visibly gained weight. A horse received per head
and per day in the first two weeks:
2 kg oat seeds (Körnerhafer)
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1 kg coarsely ground soybeans and
1 kg clover
In the next two weeks:
1 ½ kg oat seeds
1½ kg coarsely ground soybeans and
1 kg clover
In the third period of fourteen days:
1 kg oat seeds
2 kg coarsely ground soybeans and
1 kg clover
In the seventh week:
3 kg coarsely ground soybeans and
1 kg clover etc.
Every mixture was moistened with salt water. In
addition: 6 kg meadow hay and straw as desired. The stems
of the soybeans, which were shaken out of the threshing
machine without leaves, were mixed in with the feed of the
horses at a rate of 1 kg per head per day. After feeding, I
always found empty feed racks. The leaves were fed to the
sheep as chaff and were greedily eaten by them.
The cultivation of the soybeans took place in the
following way: on the field that had been broken up well,
three seeds were planted in each 40 by 40 cm square using
a hand hoe, and specifically at the points of intersection,
after having been marked out earlier. Planting took place on
May 13. After fourteen days, the first little plants showed
themselves. Since the field was free of weeds, it was not
hoed, but rather the earth was hilled up once shallowly
in a cross pattern (seicht kreuzweise) and the second time
deeply across (der Quere nach tief) with the Smyth horse
hoe (Smyth’schen Pfederdhacke) and three hilling plows that
were screwed on which was drawn by a horse. The harvest
took place on October 3, and after lying outside for eight
days with dry, favorable weather, threshing could be carried
out. The yield per hectare turned out to be very favorable,
since 27.2 Meterzentner [= 100 kg = 2,720 kg total] were
harvested. One hectoliter weighed 72.7 kg.
It has been asserted numerous times that the stems and
leaves that were presented were not eaten by the livestock
which, however, as a rule is incorrect and, if that is the case,
there is a substantial reason for it. One practical farmer
complained to me about his misfortune that his sheep would
not eat the leaves of the soybean. In that case, the surface of
the leaves was covered with spores, which can easily occur if
the soybeans are picked with dew or not completely withered
(abgewelkt), and even though the pods were introduced dry,
the stems and leaves were still moist. The latter is especially
to be observed in order to be able to give the leaves and
stems to domestic animals.
Sir Paul von Hamm [Paul Ritter von Hamm].
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: Sir (Ritter).
9. Hayward, Albert I. 1889. Report of the Agriculturist.

Maryland Agricultural Experiment Station, Annual Report
1:70-75. For the year 1888. See p. 71-73.
• Summary: The section titled “The soja bean (Soja
hispida)” (p. 71-73) states: “The object of this crop was to
test the qualities of this Japanese forage plant.” The crop was
planted on 9 June 1888 on 27 plots, each one-eighth of an
acre in size. All growth stopped in mid-July when a blight
seemed to seize the plants. “Aphides were found on the
leaves and the ends of the roots were dead.” “About the 10th
of August new leaves began to appear and the growth was
very vigorous from that time till harvest,” which began Sept.
21. The average plant height was 2 feet, but some plants
reached 3 feet. “The pods had begun to form but the seed
was not developed. The stems were hard and woody near
the ground. The crop was run through a fodder-cutter and
ensiloed with corn and sorghum, alternating the loads as they
were drawn, thus mixing three forage plants. This proves to
be a food eaten very readily by cattle and showing a marked
improvement in the flesh of the animals and in quantity of
milk produced. The woody stems of the beans are kept moist
in the silo and the stock eat them up clean.” The largest yield
was at the rate of 11,088 lb/acre. “This would undoubtedly
have been very much increased by a reasonable quantity
of manure or fertilizer.” A table (p. 73) shows the chemical
composition of the soja bean plant (at two stages of growth,
Sept. 22 & 26), red clover, and timothy.
When “the Soja Bean and common Red Clover are
compared ton for ton of green product, at time of harvesting,
the former gives more total dry substance, or food, than
the latter, and this in the form of more valuable nutrients.
It has also been abundantly proven that land which will
not produce enough clover to pay for cutting, will yield an
average crop of the Soja Bean.” Address: B.S., Agriculturist.
10. Hayward, Albert I. 1890. Report of the Agriculturist.
Maryland Agricultural Experiment Station, Annual Report
2:95-132. For the year 1889. See p. 97-99, 101, 118.
• Summary: Part I, titled “Silos and ensilage” (p. 95-105)
describes the “lean-to” silo, which was 38 feet long, 13
feet wide, and about 15 feet deep, about half of the depth
being below ground level. There were two partitions. The
subsection titled “Ensilage, 1888” (p. 97-100) notes that the
silo was first filled in the autumn of 1888, beginning Sept.
22. The crops used for ensilage were semi-dent white corn
(heavily foliaged), sorghum (with seed in the dough), “and
the Soja beans, pods formed but seeds not fully developed.
Pit No. 1, was about half filled with corn and soja bean, in
alternate loads, making layers of each three or four inches
thick, after settling.” All this forage was cut into half-inch
lengths by a “Lion” feed-cutter, operated with carrier, by a
portable steam engine. “This ensilage was offered to a herd
of cows and heifers which had never eaten it before. But
one of the twenty refused it the first day and after becoming
accustomed to it, all the animals preferred it to good hay.”
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Pit No. 3, which was filled on 4 Oct. 1888, was filled
with frosted forage; all the crops had been frost-bitten during
the two nights preceding. Over “one-half the surface, soja
beans were put in and cut corn fodder over the other half.”
The soja beans were too dry to ferment well.
A table (p. 101) gives “Analyses of crops and ensilage,
1888 and 1889,” including: Soja bean before blooming
(Sept. 3, 1888), soja bean as harvested (Sept. 22, 1888),
soja bean on poorer soil (Sept. 26, 1888), soja bean frost
bitten on poorer soil (Oct. 25, 1888), ensilage of soja bean
as harvested Sept. 22 (analyzed Jan. 29 of the following
year), ensilage of frost-bitten soja bean as harvested Oct. 25
(analyzed Aug. 14 the following year).
In Section II, “The Forage Garden” (p. 105-22) is a
subsection on “Forage plants” (p. 116-19), which contains
a long sub-subsection titled “Soja Bean” (p. 118-19) which
states: “Three acres of soja bean were grown in 1888 and
about the same area this season, both crops being used for
ensilage. The most perfect growth was about three feet
high, stems somewhat branched but not spreading; leaves
numerous, forming a large bulk of the plant. If too rank a
growth is made, the stems become hard and woody, but this
may be remedied by making ensilage of it.” The best yield,
in 1888, was 5¼ tons of green forage per acre.
Other plants tested in Forage Garden include esparsette,
giant spurry, lupine, serradella, sulla, Hungarian grass, pearl
millet, teosinte, kaffir corn, millo maize, and non-saccharine
sorghum.
Note 1. This is the earliest English-language document
seen (Oct. 2004) that uses the word “rank” to describe the
growth habit of soybean plants (one of two documents).
Note 2. This is the earliest American document seen
(Oct. 2004) that mentions serradella, which Webster’s
Dictionary defines as “a Eurasian annual herb (Ornithopus
sativus) of the family Leguminosae with pinnate leaves and
long-stalked honey-producing flowers that is used for forage
and green manure–also called bird’s foot.”
Note 3. This is the earliest document seen (Oct.
2004) that mentions sulla [later called Spanish sainfoin
{Hedysarum coronarium}]. Address: B.S., Agriculturist.
11. Lakner, Laszlo. 1890. A szójababról [About the soybean].
Mezogazdasagi Szemle (Agricultural Review) 8:204-08.
[Hun]
• Summary: So few of our farmers recognize the importance
of this valuable crop that it cannot be but advantageous to
discuss some of its features. Soybean has been cultivated for
a long time now in China and Japan, and even in Australia,
and is grown mainly for human consumption, for which
purpose it is roasted as a coffee surrogate; we first noticed
it at the Vienna World Exhibition in 1873, where it stood
out due to its high protein and fat contents. After field
experiments have ascertained that it can be adapted to the
conditions here in Hungary, the crop has been subjected to

large scale production in various manors.
Although the exact results and findings of experiments
involving feed derived from soybean (sója) which might
elevate it above other fodder crops is a topic steeped in
quagmire, the very fact that wherever production has begun
it has not only been continued but has verily forced out
other types of fodder allow us to draw the conclusion that,
in general, it is suitable for the purpose and putting soybean
into large scale production is definitely worth consideration.
Despite the fact that there are some farmers who have
been deterred from soybean by a bad harvest or a poor
feed experiment, we are willing to believe that the reason
for the former, if not due to soil or climatic conditions, is
incorrect or extensive farming procedures and the reason
for the latter is the extremely sensitive nature of such types
of experiments. An insignificant error can substantially
influence the end result; the nutrients provided in incorrect
ratios, individual tendencies, age, purpose of utilization,
the duration of the experiment, etc. will all lead to different
evaluations of the conclusion. As a result, if one is perhaps
inclined to beneficially view a certain type of fodder crop,
the advantage of the given crop can be easily erroneously
attributed to the wrong subject. This very publication
included an article by a practiced and practical farmer
about a feed experiment which compares soybean with
broad bean. In it, broad bean is made out to be so much
more advantageous than soybean that, if the article were
to be considered true in general, any farmer choosing to
grow soybean instead of broad bean would be considered
ridiculous, even though soybean can be grown wherever
broad bean can and will even provide better results.
Soybean likes strong but not overly rich soils with
a high humus content. As a result, it is seldom sown in
soil treated with manure. However, it does respond well
to fertilizers and, even despite its 30% protein content,
phosphorous fertilizers are the most effective; soybean does
not take up large amounts of nitrogen, and applications of
fertilizers containing potassium nitrate, ammonia, etc. are
usually unnecessary. Soybean can easily be integrated into
crop rotation as it flourishes after any preceding crop. In fact,
when given a small amount of bone meal, it has been shown
by a substantial manor where it has been produced for 10
years on more than 100 jugerums [one jugerum = about 0.62
acres] to provide good yields even when it follows oats. It
is an excellent preceding crop for wheat and leaves the soil
in a clean, mature condition and provides other crops the
favorable conditions offered by root crops. Soybean also
allows for the optimal distribution of manual and horsepowered labor.
As regards its production, it is obviously impossible to
set up general rules. However, in light of the basic principles,
it will be easy to hit upon the right treatment for the
respective conditions.
The soybean harvest in autumn should be followed by

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 29
ploughing, deep if possible, and, if phosphorus fertilizer is
required, it should be applied either before ploughing or on
the stubble itself, which is in fact even more advantageous
(e.g. 150-200 kg of bone meal per cadastral jugerum [one
cadastral jugerum = about 1.4 acres]); however, if the
furrows are left uncovered, the bone meal should be applied
in spring, after the first harrowing and 8-9 days before
sowing. It should be worked into the soil with a cultivator,
following which the soil should be flattened with a roller to
ensure that the seeds do not fall on soil that is overly loose.
However, the soil should be suitably loose, which requires
commensurate use of the harrow and roller. A seed drill is
used for sowing, with rows spaced 40-44 cm apart and 3035 kg of seed per cadastral jugerum [= 1.4 acres]. The seeds
should be sown no deeper than 3-4 cm. Sowing takes place
later than cereals and at the same time as sweet corn to avoid
any possible damage caused by late frosts to the fragile
young seedlings.
Germination can be greatly hindered by hardening of the
soil surface, which has to be often dealt with in case of soils
prone to hardening; the roller might be enough to suitably
loosen the soil, but often the harrow must be used in a
diagonal pattern to provide the adequate level of help, unless
the hardened soil surface has covered the just germinated
plant. In this case, there is no other recourse than to have
manual laborers–working intermittently by hand and with
hoes–free the seedlings. Affixing small, triangular strips of
wood to the roller might be expedient.
As germination starts in the rows, thinning and perhaps
transplanting must be performed to ensure that the plants are
of equal distances from each other and thus avoid certain
seedlings from outgrowing others, which would result in
limitations from competition. This is an especially likely
problem due to the fact that soybean suffers from few pests;
the likelihood of losses from discrepancies in distances is
not an issue like in the case of, for example, carrots. This
distance between plants can be 10 or 15 cm, depending
on row spacing. Both the rows and the spaces between
the plants should be hoed manually a few days later, after
which the strong, thinned plants will soon start to grow
energetically and, if there are no weeds present, it will be
sufficient to loosen the soil surface with a mechanical hoe
after rain or if the soil surface becomes compacted, which
both conserves water and ensures an air supply to the plant
roots. It is self-evident that in case of great weed infestation,
the hoeing should be “blindly” repeated along the tracks
of the seed drill as many times as is necessary, including
even before germination. This intensive tilling is essential
for ensuring the best possible results in the case of this
crop, which provides the highest levels of nutritional value.
Expenditures should not be foregone after sowing, as work
should be carried out to the required and rational degree
until the plants are large enough that no more work can be
performed.

At the end of September or in the beginning of October,
the soybean plants will suddenly turn yellow, at which time
harvesting should be commenced immediately; if the beans
are not ripe enough, they will be sure to go bad or suffer
from mold in the stacks or warehouse; if they are too ripe,
many beans will drop out. This degree of ripeness is easy
to recognize from the general change in color and from the
rattling of the pods. The most common and most primitive
form of harvesting is plucking the whole plant from the
ground; even despite the fact that it is hard to get manual
laborers to perform this work (because the sharp hairs on
the soybean stems hurt their hands), this method also leads
to a rather unclean yield: the earth stuck to the plant roots
can never be entirely removed in the threshing machine.
However, this method is cheaper. Under normal growing
conditions, the use of a sickle is justified, and this work can
even be performed by womenfolk.
It is interesting to note that in certain years and under
regular circumstances the soybean plant’s stems branch off
right at ground level, while under other conditions these
stems start growing only at a certain distance from the
ground and the plant grows thin and tall; it seems that the
weather and the size of the field used for growing can greatly
influence this phenomenon. In the latter case, the wheat
harvester can provide excellent service and will be quick and
inexpensive. If no harvester is available, a scythe can also
be used. However, if the stems are short or the plants have
fallen / lain down due to heavy rains or storms, many pods
will be left behind no matter how low the harvester is set,
and work will be difficult even with the scythe (Continued).
Address: Hungary.
12. Lakner, Laszlo. 1890. A szójababról [About the soybean
(Continued–Document part II]. Mezogazdasagi Szemle
(Agricultural Review) 8:204-08. [Hun]
• Summary: (Continued): If they do not contain too many
weeds, the rows cut in this manner can be stacked in ricks
up to 2-3 meters high, depending on their moisture content.
They should be left untouched until they are air-dry, which
should take place in 2-3 days if the weather is fine. The ricks
can then be restacked to be quite thin, no wider than 3 meters
each, with straight sides and as much straw placed on top
as possible to prevent any precipitation from falling on the
harvest. Since rabbits quite like soybean, the ricks can be
encircled with branches or corn stalks.
Great care should be taken when placing the soybean
plants into the above ricks as soybean, because of its high fat
content (15%), can quite easily go bad, especially if it was
not harvested when it was perfectly ripe. Any pods left on
the ground should be collected with a mechanical rake and
placed separately from those collected in the initial harvest,
as these will contain soil and other contamination which will
have to be removed by washing before being used as feed.
The soybean will await threshing in these ricks, which
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can be put off no later than the first strong frost: partly to
allow for continued ripening and to ensure that it dries
completely, and partly to avoid excess losses in melting
snow and mud. Wheat threshers are the most efficient for
extracting the beans and should be set to their widest setting.
Yields vary between 600-900 kg per cadastral jugerum
[one cadastral jugerum = about 1.4 acres]. In 1889, the
manor mentioned above saw a yield of 835 kg, with the
following inputs:
breaking barley stubble;
200 kg bone meal; steam-driven plow at a depth of 15
cm;
tillage with a Kolemann type cultivator;
two passes with harrows and one with rollers;
30 kg of seed and sowing said seed;
thinning and hoeing in one pass;
two instances of manual hoeing;
one instance of mechanical hoeing;
harvesting one cadastral jugerum [= about 1.4 acres] and
collecting the harvest into ricks;
threshing 835 kg.
Storage in the warehouse should ensure that the soybean
is spread as thinly as possible. It can be used as feed
immediately.
Unfortunately, the soybean straw, which contains
relatively high amounts of protein and fats (nutritional
ratio of 1:21), cannot be used as fodder because of its spiky
hairs and ligneous stem; this is especially true if the plants
are plucked from the ground. Cattle refuse to eat the straw
without suitable preparation. In years when fodder is scarce,
it might be worth using boiling water or steaming to soften
the straw, if only the animals would consume it. Even the
above manor only uses it as bedding and for making compost
after mixing it with the swill of spirit production from sugar
beet.
Soybean is first and foremost fattening feed; although
it is also effectively used for feeder calves and, in small
quantities, for cows. However, it is the success soybean
has had in fattening that has led it to be produced in larger
quantities. And to be able to reproduce such success,
soybean must be handled appropriately when compiling the
feed. Farmers who feed large quantities starting from the
beginning of fattening will not be satisfied with the results;
they will find that the animals will only eat minimal amounts
later on, when the nutritional balance is especially important.
“Hungry” cattle will soon grow tired of such rich feed. No
soybean should be fed to the animals in the first period of
fattening; small portions should be used in the second phase,
with the greatest possible amounts being given to the animals
towards the end of fattening. To achieve this goal, it is best
to cook or steam the soybean and feed it to the animals in
this manner. Although it might not become easier to digest,
it will taste much better than either after being soaked in
water or being ground. It should never be given to animals

as a standalone, but should be mixed with, for example,
bran or groats, and can be used to provide the animals with
their required salt intake. 0.7-1.5 kg can be fed to beef cattle
weighing 1,000 kg and 0.5-0.7 kg can be given to cows and
feeder calves; when given these quantities, no disadvantages
were experienced as regards the quality and quantity of milk
as compared to the same nutritional ratios provided with the
use of other types of feed.
Having the production of feed crops enjoy some support
is very desirable; they provide farms with diversity. They
provide possibilities for giving work to contract workers at
times when there would not be any other work; this solution
is viable: it allows other types of low protein-content feeds
to be utilized by decreasing the purchased amount of other,
high-energy feeds. And the fact that soybean supplanted
other types of such feeds in many farms where it was chosen
to be grown and the conditions for its production soybean
were met also serves to confirm this selection.
Levice (in today’s Slovakia).
László Lakner
Note: Translated by Peter A. Gergay of San Francisco,
California. Address: Hungary.
13. Plodovskiy, P.I. 1892. Po kul’tur’ zheltoy soi (Soja
hispida) [On the cultivation of yellow soybeans (Soja
hispida)]. Zemledel’cheskaya Gazeta (Farmimg Gazette) No.
35. p. 831-32. Aug. 29. [Rus]
• Summary: Soybean, or the Chinese oil-bearing pea, is very
narrowly cultivated here, despite the flattering reviews about
it from foreign farmers. We know from them that soybean is
a very valuable plant for food and for animal fodder.
Wishing to become better acquainted with soybean
on our soil and under our conditions, I undertook to plant
it on an experimental field belonging to the Kharkov
Agricultural Academy. In 1890 and 1891, I planted small
quantities of green-seed soybean, but it turned out to be
so late to mature that by the time the autumn frosts began
I had not obtained even one mature bean pod, despite the
powerful and prolonged summer heat in those years. During
the current year (1892) I planted yellow (yellow-seed)
soybean, as it distinguishes itself by maturing more quickly
than the other kind. Three plots of land were allocated for
planting: (1) 1/8 desyatin [1 desyatin is approximately 1
hectare] with sandy soil, after a crop of winter rye; the latter
occupied third place in terms of fertilizer; (2) 1/16 desyatin
with clay-loam/black-earth soil, which for five years had
been occupied with brome grass, orchard grass [Dactylis
glomerata] and tall fescue; and (3) 1/16 desyatin of clayloam/black-earth (suglinisto-chernozemnaya) soil, which
had previously grown crimson clover, which was in fourth
place for fertilizer. All plots were autumn-plowed to remove
the preceding plants (mentioned above), and in spring,
harrowed and then worked over [p. 832] with three-blade
plows. After this plowing, the field was harrowed, and then
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marked out for planting soybean, with rut markers set at
intervals of 8 vershok apart [1 vershok is about 1.75 inches
or 4.5 centimeters]. On April 20 and 21 the soybean was
seeded in, observing the 8-vershok interval between seed
beds. The planting was done using the grub-hoe method.
In each hole, from 1 to 1.5 vershok deep, we dropped 3 to
5 seeds, and then the hole was filled and the earth lightly
tamped down with a boot heel instead of compacting it. A
total of 20 pounds of seeds went into the three plots, at a
rate of 2 poods [as of 1899, 1 pood = 36.11 lb or 16.38 kg]
for each official desyatin [1 official desyatin = 2.7 acres]. In
each plot, the soybean came up together by April 30, and on
May 16 it was thinned, so that one healthy plant remained in
each seed bed; at the same time, the soil was hoed to loosen
the upper layer and destroy weeds. After that the soybean all
grew quickly and began to branch, and by halfway through
June it had grown so much that it perfectly shaded the soil,
having reached at least one arshin in height [1 arshin = 28
in or 71.12 cm] in the sandy soil and 1¼ arshin in the blackearth soil. At this time it was clear to see that on the sandy
soil 8 vershok between plants was completely sufficient,
but on the black-earth soil that was too little; a distance of
between 10 and 12 vershok between seed sites should be
recognized as necessary on damper and fertile soils, for
example clay-loam/black-earth, or else the plants will be too
crowded, and will remain too long in an immature, grassy
state, as a consequence of which their maturation will be
delayed. By June 30 the soybean was already fully in flower;
at this time, each stalk bore from 7 to 13 well-developed
branches, sprinkled with small buds similarly to the main
stalk. The blossoming lasted until almost the end of July, but
at that time no less than 1/3 of the stalk, from the bottom,
was already full with developed green bean pods, the husks
of which were covered with thick yellowish-brown hairs.
From this time on the soybean began to mature, i.e., the
pods situated on the lower part of the stalks began to take
on a yellowish color, while at the same time their seeds also
changed coloration in the husk from green to yellowish. The
soybean remained in this state until the middle of August;
from that time on, it quickly began to ripen: the pods all
took on a yellowish coloration and their husks became dryer
and dryer; the leaves and stalks also went yellow, while the
leaves, beginning at the bottom of the stalk, began to fall. On
August 25 the soybean had reached full ripeness and I began
to harvest it.
I harvested by picking and cutting individual plants. I
tried to mow some with a scythe, but I learned that soybean
is not good for mowing, because the stalk is covered with
pods right down to the very bottom, and so during mowing
the scythe cuts through pods with significant damage to the
seeds. As the soybean harvest occurred at its full maturation,
the leaves had almost all fallen from the stalks, and therefore
at this stage of development less straw, which can serve
as good forage, is obtained. Here it would be suitable to

mention that the harvest time for soybean occurs when the
seed pods, stalks and leaves go yellow. Samples of soybean
collected, for the sake of experiment, during this time,
matured right up until they were dried; that drying lasted
three days. If it is not important to save the leaves as forage,
then soybean can be harvested at full maturity, when most of
them have already fallen. Soybean pods do not open easily,
which means there is no seed scatter when harvested at full
maturity. Of course, I have in mind harvesting by pulling or
cutting individual plants.
The harvested soybean was laid out for drying and
then threshed with a flail, and the seeds winnowed. The
total harvest from the three plots was 17 poods (from ¼
desyatin). This time I do not have the means to report the
precise harvest from each plot individually, but I will say
approximately that the clay-loam/black-earth plots yielded 5
poods each (80 poods from 1 desyatin), and the sandy plots
yielded 7 poods (around 60 poods per desyatin). Seeds from
the black-earth plots were almost 1½ times larger than seeds
from the sandy plot. I should also add that the past three
years were marked by prolonged droughts, strong winds and
heat spells, and so the soybean harvest obtained this year can
be considered lower than average; in general, we can assume
that our light soil will yield an average of at least 70 to 80
poods per desyatin, and black-earth soil around 120 poods.
I have every reason to state that soybean is not picky
about soil, it tolerates drought wonderfully, and therefore it
fully deserves the attention of our young farmers, where it
can serve generously as a fodder plant, comparable in terms
of nutrition to very few others.
Note: Translated by Shelley Fairweather-Vega, Seattle,
Washington. Address: Dergachi Station, Russia [near today’s
Kharkiv, Ukraine] on the Kursk-Kharkov railroad.
14. Rural New-Yorker. 1892. True value of the soja bean.
North, east, west, south. Will it come into general use?
51(2232):721-22. Nov. 5. Oversize.
• Summary: These questions were sent to the directors of all
the stations in the country:
“1. After your experience with the Soja Bean as a forage
crop, do you consider it of enough value to urge the farmers
of your State to experiment with it?
“2. How does it compare in yield, cost of culture and
harvesting and value for stock food with clover?
“3. What is the best way to cultivate and cure it?
“4. What is its rank as a silo crop and is it best suited for
the silo?
“5. Will it come into general use in your State?
“The following typical replies cover the four sections of
the country. Others on the same subject will follow later:
“Vermont too far North for it: The Soja Bean has been
but little tested at this station. The whole of Vermont is too
far north to make it worth while to attempt to raise it. Either
corn or clover is away ahead of it as a fodder crop or for the
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silo. We have rather gone back on Prickly Comfrey. We had
no trouble in raising enormous crops of it or in getting our
stock to eat it, but the labor of cutting it by hand more than
over-balanced all its good qualities, and we finally gave it up.
“Vermont Station. W.W. Cooke.
“Not Much Use for New York: The Soja Bean is not
well suited to most places in our Northern climate; at least it
has not proved to be a success with us. We have nitrogenous
plants which are so much more certainly and easily raised
than this, that I would not think for a moment of cultivating
it for a forage plant. As to the cost of culture and harvesting
in comparison with clover, no comparison whatever can be
made. We have not had opportunity to harvest and cure this
plant to such an extent as to learn how it should best be done.
I doubt if it would be a good plant to put in the silo, because
all highly nitrogenous plants are hard to preserve in the silos,
as now made.
N.Y. Station. I.P. Roberts.
“Not Much Chance in Connecticut: Our idea of the Soja
Bean as a forage crop may be expressed in the following
extract from a bulletin which is in preparation: ‘The Soja
Bean makes a tall, slender growth and is not as succulent
and leafy as the cow pea. It should be sown about May 20,
and from our experience appears to need a fertile soil for the
best results. The plants have made a slow growth and each
season the foliage has been of a pale yellow color. The yield
in 1889 was 9 tons and in 1892 6.4 tons per acre. The fodder
has been well eaten by milch cows, but the yields have
been lighter than for cow peas, and from the table of fodder
analyses it will be seen that it is not as rich in protein. Both
of these crops are ready for feeding at about the same time,
and from our experience the cow pea is to be preferred.’
“It does not seem to me practicable to compare the
Soja Bean with clover, since the plants mature at such very
different times unless it is to be used for winter feeding.
Maturing as late as it does, it is a difficult crop to cure as
hay, but it is well adapted for the silo, though from our
experience, as stated above, the cow pea is its superior. I very
much doubt its coming into general use in this State.
“Chas. D. Wood. Connecticut Station.
“Good Where Clover Won’t ‘Catch.’ I have a very good
opinion of the Soja Bean as a soiling crop, that is to be cut
and fed green. On fairly strong and fertile land, sown in drills
18 inches apart and at average intervals of three inches apart
in the drills, the plants have reached a height of 36 inches.
Our stock eat them with a good relish. Compared with the
Southern cow pea, the stems are more ‘woody,’ otherwise
we see little difference. I certainly think it of sufficient value
to urge the farmers of our State to experiment with it as a
soiling crop. For cutting and curing as dry fodder I prefer
clover. Many of our New England farmers find it difficult
to get a first-rate ‘catch’ of clover every time and with our
present knowledge of the value of the legumes as renovating
plants I would encourage the growth of as many and as great

a variety as possible. Oats, barley and Hungarian [sic, grass?]
are all grown here as soiling crops, and I think we can very
profitably add, or even substitute ‘Soja Beans’ and cow peas.
“Rhode Island Station. Chas. O. Flagg.
“Good for a Massachusetts Silo: I am much pleased with
our results in raising Soja Beans as a fodder crop. During the
past season I have raised several acres of them; one variety,
which was bought of J.M. Thorburn & Company, of New
York, has not matured seeds thus far, yet yielded 10 tons
per acre of green crop, with 24 per cent of solid matter, for
ensilage; the other variety matured abundance of seeds and
yielded from seven to eight tons per acre. The plant is much
liked by all kinds of farm live stock; our results in milk
and meat production are very satisfactory with both green
crop and silo product. I have just filled a silo with alternate
layers of equal weights of Soja Beans and green fodder corn
(kernels glazing over.) Cost of production in drills (three
feet apart) is not more expensive than of any other forage
crop. The convenience of securing an additional (annual)
leguminous crop for annual rotation counts for much with us
in the support of our dairy industry, considering the present
condition of our pastures and meadows. The Soja Bean is
exceptionally rich in both nitrogenous constituents and fat;
and the entire plant from the time of showing flowers is
equal to, if not better than any other leguminous fodder crop
on record.
“My success with serradella as a fodder crop during the
past season has been marked–10 to 11 tons of green fodder
(18 per cent solids) per acre. Our cows feed for some time on
green fodder corn (two parts) and green serradella (one part).
My former satisfactory observations are confirmed. A silo
has been filled with equal weights of green serradella and
Hungarian Grass (in bloom).
“C.A. Goessmann. Massachusetts Station.
“A Valuable Plant for North Carolina: Our experience
with this legume now covers two seasons on soil not
favorable to large or even moderate crops, yet this does
well in comparison with other crops. Last year (1891) two
acres on the college farm produced 23,430 pounds of Soja
Beans as cut for the silo and 3,140 pounds of half cured hay.
The ensilage was rather too strong in odor and was at first
objected to on that score by the student feeder, and by stock
as was suggested for the same reason. The driving horse was
humored and fed hay while this ensilage lasted. The cows
soon acquired a taste for it and seemed to be as eager for it
as for any other food. Change of feeders and the grain feed
during the five weeks the Soja Bean ensilage was being fed
prevented any deductions on the yield of milk, though at
the end of that time the flow was quite equal to that at the
beginning.
“An analysis of this ensilage followed by a digestion
experiment showed it to be rich food and easily digestible,
although nearly ‘ripe’ when cut for the silo. Our crops have
been planted in hills 18 inches apart with the Centennial
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corn planter, and in drills with a wheat drill with the rows 3
and 3½ feet apart, so that it could be easily cultivated. On
our soil the crop will bear closer planting without crowding.
It stands up straight, the worst fault being the too hard
condition of the stems. It may be cut with a mowing machine
or self-rake reaper to good advantage, and probably the new
corn ensilage cutters will handle it as well as corn.
“We can recommend the Soja Bean to our friends as a
valuable addition to profitable, quick-growing crops. If the
college crop be calculated at 6.5 tons per acre, and 20 per
cent of loss be allowed from fresh weight to ensilage, there
would be 10,400 pounds of ensilage per acre. Taking it at
even five tons, and comparing it with 1¼ ton of clover hay,
which would be a large crop from the land on which the
beans grew, we find this table. The analysis and digestibility
of the Soja Beans are from Mr. Kilgore’s unpublished
analysis and determination, and the composition and
digestibility of clover hay from Stewart’s Feeding Animals:”
This 7-line table gives the amount of dry matter, ash,
protein, fat, nitrogen-free extract, and crude fiber in the
product of one acre of the following:
“10,000 pounds Soja Bean Ensilage
“3,000 pounds clover hay
“Digestible matter in 3,000 pounds clover hay
And the ratio of two of these.
“This difference is not very great, but is in favor of the
Soja Bean as a little more cheap carbohydrate, as straw or
corn stover, could be fed with it to advantage to bring up the
‘ratio’ to the ‘standard.’ Also, if ‘fat’ be regarded as worth
2½ times as much as carbohydrates, there would then be the
value of more pounds of food from the beans, and this too
after an allowance of 23 per cent for loss on the bean crop.
“Soja Beans can be ensiloed more easily than cured for
hay. They will grow in favor with stockmen without doubt.
“Frank E. Emery. North Carolina Station.”
Note 1. This is the earliest document seen (March 2021)
concerning soybeans in Rhode Island, or the cultivation
of soybeans in Rhode Island. This document contains the
earliest date seen for soybeans in Rhode Island, or the
cultivation of soybeans in Rhode Island (about July 1892).
The source of these soybeans was Dr. O.C. Wiggin (of
Keysville, Virginia), and the Kansas Agricultural Experiment
Station (Continued).
Note 2. This is the earliest document seen (June 2021)
that mentions the use of “drill” or of a reaper (“self-rake
reaper”) for soybean production.
Note 3. This is the earliest English-language document
seen (June 2021) that uses the word “machine” or the term
“mowing machine” in connection with soybean production.
15. Atlanta Constitution (Georgia). 1893. Experiment farm.
A Constitution correspondent visits the beautiful place and
gives an account of what he saw. The standard of excellence
to which Colonel Redding has brought the place–Cotton

experiments. July 9. p. 11.
• Summary: A visit to the Georgia agricultural experiment
station near Griffin, Georgia. “A few years ago the Bates
place was only a truck farm and home of the owner.” Colonel
R.J. Redding (the director) and Mr. K.M. Kimbrough (the
agriculturist) are both well qualified. “Variety patch: Two
acres have been set aside upon which the officers intended
to illustrate the patches that should be upon every farm. On
these two acres are potatoes, African ground peas, Lorgie
common ground peas, Spanish peanuts,... sun flowers,
buckwheat, upland rice, Pearl millets, sorghum, broomcorn,
soja beans and coffee beans.”
“The silo–Curing feed stuffs: Curing green forage has
always been a menace to the average farmer, on account of
the changeableness of the weather.” But the silo has largely
solved this problem. A large wooden silo has been erected
as a wing of the barn. Cemented inside, it has a capacity of
fifty tons. Mr. Kimbrough stated that last year he put into
the silo 93,000 pounds of “green corn, pea vines [cow peas],
sorghum and soja beans.” Although green and partly wet, it
was cut up with a forage machine, run by a steam engine,
and immediately put into the silo, then covered with planks,
weighed down, and left alone. The sour stage soon passed
and it was fed to cows all during last winter with good
results.
16. Neale, A.T. 1893. III. Field tests of forage crops.
I. Varietal tests of southern pea vines, &c. Delaware
Agricultural Experiment Station, Annual Report 5:31-35. For
the year 1892.
• Summary: Contents: Relative yields of green crop per acre.
Relative yields of seed per acre. Cost of seed. Peculiarities of
growth. Effects of commercial fertilizers upon crop yields.
Summary.
The “Soja bean, a Japanese plant, is urged by a few
farmers and experimenters as superior to all other fodders.”
At Dover, the soja bean gave a maximum yield of 8.6 tons/
acre of green vine fodder when fertilized with Nitrate of
Soda and Muriate of Potash. By comparison, the best cow
pea varieties gave 12.5 and 12.6 tons/acre under similar
conditions. Soja bean seed costs $2.25 per bushel, and 1
bushel sowed 4.0 acres.
The section titled “Peculiarities of growth” states (p.
33): “The Soja bean is upright in its growth, makes a great
deal of foliage and does not run or tangle; it, too, could
be easily handled with mowing machinery, &c., if thickly
planted.”
Note: This is the earliest document seen (June 2021)
that uses the word “machinery” (“mowing machinery”) in
connection with soybean harvesting or production. Address:
Director of the Station, Newark, Delaware.
17. Hale, J.H. 1894. Farm life and work: Mr. Hale’s weekly
budget of news. Hartford Daily Courant (Connecticut). July
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10. p. 11.
• Summary: “’Courant’ readers will probably tire... of my
constant harping on the planting and plowing under of green
crops [as green manure] for farm enrichment.”
“Yesterday we made the last pickings on our strawberry
fields and at once began plowing the vines under, and within
two or three days the entire acreage will have been plowed,
harrowed down and sown to cow peas or soja beans in drills
two and one-half feet apart; probably one and one-half
bushels of seed to the acre. These will be cultivated three or
four times during the next month, and at the last cultivation
crimson clover seed will be sown on; as the beans and peas
are semi-tropical plants, they will be killed down by the first
frosts of fall, but before that time they will grow, produce
tons and tons of forage, rich in nitrogen, largely gathered
from the atmosphere;... and early next spring we shall have
acres of land that are many dollars richer in plant food than if
the old strawberry vines, weeds and grass had been allowed
to remain until the land was wanted for planting purposes
next spring.”
Note: This is the earliest English-language document
seen (June 2021) that mentions the word “harrow”
(“harrowed down”) in connection with soybean production.
Address: South Glastonbury (southeast of Hartford),
Connecticut.
18. McCarthy, Gerald. 1894. Pea and bean weevils.
Statesville Record and Landmark (Statesville, North
Carolina). Nov. 8. p. 8, col. 4.
• Summary: “Many hundreds of bushels of garden peas
and beans, cow peas and soja beans will be destroyed by
weevils in this state during the coming winter, unless proper
treatment be used. These weevils are two species of the
genus Bruchus...
“The cheapest and most effective remedy for booth
weevils is Bisulphide of carbon. It is a good plan to run the
seed through a fanning mill shortly after gathering. This
cleans the seed and destroys many eggs on the bean...”
Note: This is the earliest document seen (June 2021) that
mentions the use of a “fanning mill” for cleaning soybeans
and ridding them of weevils. Address: Entomologist, N.C.
Experiment Station.
19. Flagg, C.O. 1895. Fertilizers for first year on a dairy
farm. American Agriculturist 55(5):109. Feb. 2.
• Summary: The writer (F.B.B., Rhode Island) needs enough
fodder to keep 10 cows for milk production. “For fodder
crops sow Canada peas with the oats, using two bushels of
peas and two bushels of oats. For fertilizer, use Formula
D. The peas should be covered with a plow or harrow four
inches deep and the oats sown after the peas and harrowed
in. If crops are needed for feeding green during the summer,
cow peas or soja beans will be found economical. These
are leguminous crops which grow well where there is a

scanty supply of nitrogen to make full fodder crops. They
are not suitable for curing for winter feeding. They are also
profitable to grow for making ensilage. When dried the stems
are woody and the leaves drop from the stem, so there is
difficulty in curing and they are not palatable to stock. As
green foods during the summer they are excellent.”
A table at bottom of article gives the composition of five
formulas: Formula D consists of:
Nitrate of soda, 300 lb.
S.C. dissolved in phosphate rock, 600 lb.
Fine ground bone, 0 lb.
Muriate of potash, 150 lb.
Tankage, 0 lb.
Dried blood, 0 lb. Address: Director, Rhode Island
Experiment Station.
20. Georgeson, C.C. 1895. Soy beans for stock. Prairie
Farmer 67(45):1. Nov. 9.
• Summary: “Jas. E. Booge, of Sioux City, Iowa, writes: ‘I
wish to know in what climate soy beans grow, and what time
it is best to plant them. It is something I know nothing of,
and I would like to try them. How many bushels will they
produce to the acre, and what kind of stock will eat them,
and how should they be prepared for food?’
The author replies: “We have grown soy beans here,
at the Kansas Experiment Station, for the last six years,
and always with gratifying success. They withstand the dry
weather and hot winds better than any other legume that
we have tried so far. Their power to resist drought and their
highly-nutritious qualities are their chief recommendations.
The early varieties can be grown successfully as far north as
South Dakota and in Wisconsin. The later varieties cannot
be depended on to mature seed even here in Kansas. They
should not be planted until the ground is warm. We usually
plant the main crop here at the Kansas Station during the
last ten days of May, but they can also be planted later. Last
year I planted a field on the wheat stubble just after the
wheat was removed in the beginning of July, and although
the season was excessively dry they still produced a crop of
beans which matured seed before frost. Like all other crops,
they do best on rich soil, but they will grow on poor soil also.
They yield better than navy or other field beans. They can
be planted with a bean planter, a corn planter or even a grain
drill. We usually plant them with a shoe press drill, stopping
up three hoes [sic, holes] so as to leave the rows thirty-two
inches apart, and a plant to each two inches of row is thick
enough. A bushel of seed put in in this manner will plant an
acre.”
“As to the use of the soy bean as stock food, we have
fed it to stock as ensilage in the form of hay, and the ripe
beans ground to a meal, in all cases with gratifying results.
The ensilage produced a marked increase in the quantity,
and an improvement in the quality of the milk, and the bean
meal is better than oil meal in nutritive qualities. To be exact,
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linseed oil meal contains twenty-seven pounds digestible
protein, and 32.2 pounds carbohydrates, and 7.1 pounds
fat, in 100 pounds of meal, whereas soy bean meal contains
30.1 pounds digestible protein, 30.7 pounds carbohydrates,
and 15.8 pounds fat in 100 pounds. If made into hay the
crop should be cut when the beans in the pod are about half
grown, just before the leaves begin to fall. After it is cured it
should be handled as little as possible to avoid crumbling the
leaves. This hay has a nutritive quality equal to that of bran.
We have, in a favorable season, raised three tons of this hay
per acre.
“The seed from which the stock we have here, is grown
was originally imported by the writer direct from Japan.”
Note 2. This is the earliest document seen (March 2021)
concerning soybeans in South Dakota, or the cultivation
of soybeans in South Dakota. This document contains the
earliest date seen for soybeans in South Dakota, or the
cultivation of soybeans in South Dakota (Nov. 1895). The
source of these soybeans is unknown.
Note 3. This is also the earliest document seen (March
2021) concerning soybeans in Wisconsin, or the cultivation
of soybeans in Wisconsin. This document contains the
earliest date seen for soybeans in Wisconsin, or the
cultivation of soybeans in Wisconsin (Nov. 1895). The
source of these soybeans is unknown.
Note 4. This is the earliest document seen (June 2021)
that uses the word “planter” (“bean planter”), or the word
“drill” (referring to an implement), or the term “grain drill”
in connection with soybean production. Address: Prof.,
Kansas Agric. Exp. Station [Manhattan, Kansas].
21. Smith, Normand. 1896. Crops for soiling (Letter
to the editor). Cultivator & Country Gentleman (The)
61(2257):343, cols. 2-3. April 30.
• Summary: “Eds. Country Gentleman–A discussion of
the various green foods sown in spring and used in the fall
months would doubtless interest many of your readers at this
time. The writer in 1894 helped prepare and make a county
exhibit at the Virginia State Fair, and grew many kinds of
forage crops.”
“Another valuable late fall green feed for nearly all
kinds of stock is the soja bean. Sown in drills and worked
a couple of times, it makes a heavy growth, and can be cut
with a mower as it is of upright growth. It takes about the
entire season for it to ripen, but a dairyman who has a lot of
these beans to grind and mix with his feed can well dispense
with oil and cottonseed meal.”
Note: This is the earliest document seen (June 2021)
that uses the word “mower” in connection with soybean
production. Address: Henrico Co., Virginia.
22. Hickman, J. Fremont. 1896. Forage crops. Ohio
Agricultural Experiment Station, Bulletin No. 70. p. 79-107.
April. See p. 85-87, 94-95, 105.

• Summary: In the section titled “Leguminous Forage
Plants” is a subsection on “The Soja Bean. (Glycine hispida.)
This is known in its native country (Japan) as the Japanese
or Mongolian pea, in the United States as the ‘Soja’ or ‘Soy’
bean... In Japan the soja bean is regarded, when properly
cooked, as an edible and palatable dish, being so highly
esteemed that it is rarely fed to stock. The berries, when
broken and boiled in water, make a fair substitute for coffee.
“In May, 1893, two varieties were planted in rows three
feet apart and in hills twelve inches apart in the row; these
were cultivated, much as we would cultivate potatoes, during
the season. They made a very fine growth.”
On 17 May 1895 a small patch (one-tenth acre) of soja
beans was planted in rows, and another one-tenth acre was
planted with a grain drill at the rate of one bushel per acre. A
photo (Plate I, facing p. 94) shows this patch when the plants
were about six weeks old. “To the right of the soja beans is
a patch of rape, which is shown more distinctly in Plate II”
(next page).
The soja bean plant, “like alfalfa and cowpeas, may be
used in at least three ways: as a forage crop, for hay, and as a
green manure, for plowing under.”
“This plant has not been tested at this Station as a green
manure, but, belonging as it does to the Leguminous family,
and making such a large, strong growth within a single
season, it would seem to have the advantage over the clovers,
which take a full year to develop enough to turn under.
“From my present knowledge of this plant I regard it as
one of the most promising new plants, either as a forage crop
or for plowing down.”
Page 105 summarizes: “The soja bean is one of the most
promising new forage crops grown at this Station. It makes
a very good yield per acre, is a hardy, rapid grower, makes
a relatively good soiling crop, and promises well as a green
manure.” Address: M.A.S., Agriculturist, Wooster, Ohio.
23. Hale, J.H. 1896. Good to follow strawberries. Rural
New-Yorker 55:369, col. 1. May 30.
• Summary: “As to Soja beans, I find them a very good crop
to follow strawberries on beds that I plow up directly after
fruiting. I have the ground harrowed down well, and then the
beans, about one bushel to the acre, are sown in rows three
feet apart. They come up very quickly, and after running
through them two or three times with the cultivator in the
early stages of growth, they are allowed to grow at will and
often make a growth of three to four feet before frost comes
in the fall; a grand forage crop and fine for turning under. For
very light, sandy land, I find that they do even better than
cow peas.”
Note: This is the earliest document seen (June 2021) that
uses the word “cultivator” or the word “plow” in connection
with soybean production.
24. Georgeson, C.C. 1897. Further experience with soy
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beans. Industrialist (The) (Manhattan, Kansas) 22(19):1. Jan.
11.
• Summary: “The soy bean not only continues to flourish,
but is more and more appreciated as its virtues come to light.
We have grown several acres yearly during the last six years.
Though some seasons have caused other crops to fail, the
soy bean crop has never failed completely. In the droughtstricken year of 1894, the yield was only about 4 bushels per
acrem but even this was better than a failure. In 1895, they
yielded 18.5 bushels per acre. They were seeded that year on
May 31st, and harvested August 16th. In 1896 the main crop
was seeded May 19th and harvested August 31st, producing
a yield of sixteen bushels per acre.
“Perhaps the most valuable feature of this crop is that
it can be grown as a catch crop on wheat or oats ground
after these crops are harvested. We have, for several years,
raised fair crops of beans as a second crop following wheat
and oats. In 1896, we started to plow the wheat ground June
22nd, immediately after the wheat was thrashed. The beans
were seeded June 27th; they were cultivated once, early in
July; and by September 28th they had matured a crop of
beans which, after being cleaned in a fanning mill, averaged
8.22 bushels per acre of fine quality. The second planting
was made July 11th. This crop was likewise cultivated once.
On September 28th, there was danger of frost, and the crop
was cut for hay, the beans in the pod being somewhat more
than half grown. This crop was light, being only .61 tons
per acre, but when we consider the feeding quality of this
hay, it is still a valuable crop. A third planting was made
July 25th, which was likewise cut for hay in the latter part of
September. The yield was .53 tons per acre. A patch of this
planting was left to be killed by the frost, but the first light
freezes did not affect it, and the crop was ripe on October
17th, and yielded 5.15 bushels ripe clean seed per acre. All
of these beans were grown on a poor hillside which has been
cropped continuously for upwards of twenty years without
ever being manured. The yields are, therefore, not a fair
index of what could be expected on rich soil. We have, so far
had no difficulty in selling the beans we could spare at $2 or
more a bushel.
“In feeding value, the soy bean is ahead of linseed meal
and every kind of mill stuff. The only other concentrated
feed on the market of equal value is cotton-seed meal.
and this material has serious objections as a general feed
stuff because of its poisonous nature when fed to pigs (see
Bulletin No. 53 of this Station).
Professor Georgeson obtained excellent results in
feeding hogs on a ration of which soy-bean meal [probably
ground whole soybeans] was a prominent constituent. His
experiments are reported in detail in Bulletin No. 61 of the
Kansas Agric. Exp. Station. This article is a good, brief
summary of those tests: “It was found... that a lot of three
pigs which was fed for 126 days on a ration consisting for
the first eleven weeks of Kaffir corn meal along an the last

seven weeks of Kaffir corn meal and shorts gained a total of
191 pounds, while a similar lot fed two-thirds Kaffir corn
meal and one-third soy-bean meal gained 547 pounds in
the same time. Another lot of three pigs which was fed on
corn meal for the first eleven weeks of the experiment and a
mixture of two-thirds corn meal and one-third shorts for the
last seven weeks of the experiment made a total gain of 306
pounds in 126 days, while a similar lot of three pigs fed on
two-thirds corn meal and one-third soy-bean meal throughout
the experiment gained 554 pounds in the same time. The
largely increased gains in these pigs must be credited chiefly
to the soy bean meal. We have not, as yet, had beans enough
to use them in feeding steers, but an experiment in this line is
contemplated in the near future.
“The soy beans cannot be grown successfully without
cultivation. They should be planted in rows at the rate of
three pecks to a bushel of seed per acre, and they should be
cultivated a few times to keep down the weeds and moisten
the soil. They do not grow well when broadcasted, as we
have ascertained by experiment. We plant them with an
ordinary grain drill, stopping up three holes and leaving
the first and fifth open. This puts the rows thirty-two inches
apart, which is ample space to admit of cultivation; where
the growth is not rank, twenty-four inches is afar enough
between rows.
“Those of the farmers in Kansas who desire to try the
soy bean will be furnished a sample of these beans free if
they will pay transportation. Twenty cents in stamps will
carry a quart of the seed through the mail, and if those
who desire to try them will send that amount in stamps to
the Farm Department, the beans will be forwarded to the
applicant by an early mail. This applies to Kansas farmers
only.” Address: Prof.
25. Williams, Thomas A. 1897. The soy bean as a forage
crop. Farmers’ Bulletin (USDA) No. 58. p. 1-19. March.
Revised (very slightly) in 1899. [7 ref]
• Summary: Contents: General characteristics and origin.
Varieties. Conditions of growth. Methods of culture.
Harvesting. Yield. Chemical composition. Digestibility.
Value and uses: As a soiling crop, as a silage crop, as a hay
crop, as a pasture plant, as a soil renewer, value of the bean
for feed. Summary. Appendix–Soy beans as food for man.
In the letter of transmittal printed at the front of this
bulletin, F. Lamson-Scribner (USDA Agrostologist) says:
“For reasons set forth in the body of this bulletin [see p. 4],
the name ‘soy’ has been adopted to ‘soja,’ by which it has
been generally known.
“In 1875 Professor Haberlandt began an extensive series
of experiments with this plant in Austro-Hungary, and in a
work published in 1878 he gave the results of his studies and
strongly urged the cultivation of the soy bean as a food plant
for both man and beast. Although he succeeded in exciting
a great deal of interest in its cultivation while making his
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experiments, and distributed a considerable amount of
seed, very little seems to have come of it; for at his death,
which occurred in 1878, the interest flagged, and the soy
bean has failed to obtain the place as a staple crop which he
prophesied for it.”
“It is only within the last 15 years that it [the soy bean]
has received much attention as a forage crop.” Robert C.
Morris of Illinois grew soy beans in 1896.
“The term ‘soy’ applied to this bean is derived from a
Japanese word ‘shoyu,’ denoting a certain preparation from
the seeds which is a favorite article of diet in that country.
The term ‘soja’ is often used in connection with this plant,
but Professor Georgeson, who spent some time in Japan,
and who, since his return to this country, has experimented
extensively with this plant, says [1892, “Test of some
Japanese beans”]: ‘The term soja, often applied to this bean,
is misleading, inasmuch as the species named by Siebold
and Zuccarini Glycine soja is not cultivated there (Japan),
or at least rarely cultivated, though wild in the south...’” (p.
3-4). Note 1. Prof. Georgeson played an important role in
changing the name of this plant to soy bean from soja bean.
“Varieties (p. 5-7): The different varieties of soy bean
are distinguished largely according to the color, size, and
shape of the seed, and the time required for the plants to
reach maturity. They also differ more or less in the habit of
growth and in the character and degree of the hairiness of the
various parts of the plant. The names applied to the varieties
here in the United States usually refer to the time of reaching
maturity and the color of the seed; as, for example, ‘Early
White,’ ‘Medium Late Green,’ ‘Medium Black,’ etc. The
early varieties generally fruit heavier in proportion to the size
of the plant than the later ones, and hence are better to grow
for seed, while the medium or late varieties are better for

forage on account of the larger yield of fodder that may be
obtained.
“The ‘Early White’ soy bean is an excellent variety
to grow when a crop of seed is desired, particularly in the
North, where the growing season is likely to be short...
‘Medium Early Green’ is one of the best varieties to plant
for hay, as it yields heavily and retains its leaves well. For
soiling or for ensilage ‘Medium Early Green,’ ‘Medium
Early Black,’ or the ‘Late’ green or black varieties may be
used, according to the length of the season and the time at
which the crop is to be used. In the New England States the
‘Medium Early Green’ variety is generally preferred, while
in the Central States ‘Medium Early Black’ seems to be
the favorite... For green manuring the large medium or late
varieties are best; ‘Medium Late Black’ being excellent for
this purpose.”
Harvesting: The “best forage will be obtained by cutting
just as the pods are forming... In harvesting a crop for the
seed, the plants may be pulled by hand or cut with a scythe
or mower and gathered into small piles, which should be
relatively high and of a small diameter, so that the plants
may dry out readily. Thrashing can be done with a flail or
with the thrashing machine. Very good results can be had
with common grain thrashers by taking out a portion or all of
the concaves and substituting blanks.”
The subsection titled “As a pasture plant” (p. 16) states:
“In some parts of the country, particularly in the South, the
soy bean crop is often pastured. Although hogs are perhaps
most frequently used, all kinds of stock can be pastured
on it. The crop can often be fed in this manner to great
advantage. The labor and expense of harvesting is saved
and the droppings from the animals are of great value to the
land. Young stock, particularly sheep and hogs, can be very
profitably pastured on this crop. Many farmers maintain
that by this method of feeding the land is benefited as much
as if the crop had been plowed under, and they obtain the
pasturage in addition.”
The subsection titled “As a soil renewer” (p. 16-17)
states: “Leguminous plants, through the aid of the root
tubercle organisms, are able to add to the available nitrogen
of the soil... When the soy bean was first introduced into
the United States it did not form root tubercles, owing to
the absence of the tubercle organism from the soil, and it
has been grown for several years in some localities without
the appearance of any tubercles. In other cases the tubercles
have developed in great abundance after a short time. At the
Massachusetts (Hatch) Station the medium green soy bean
produces great numbers of the tubercles. (See fig. 5.) At the
same station it was found that a liberal application of nitrates
interfered with the development of the tubercles.”
“Value of the bean for feed: There is no crop so easily
grown that is so rich and can be used to such good advantage
in compounding feeding rations as the soy beans. Excepting
the peanut, there is no other raw vegetable product known

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 38
which contains such high percentages of protein and fat in
such a highly digestible form.
“For feeding to animals the beans should be ground and
the meal used with some less concentrated feeding stuffs.
Comparatively few experiments have as yet been made in
the United States to test the feeding value of soy-bean meal.
Professor Brooks, in Massachusetts, found that it compared
very favorably with cotton-seed meal. Cows fed on soy-bean
meal gave richer milk and produced a better quality of butter
than when fed on cotton-seed meal, but on the latter the
cream was richer. Professor Georgeson obtained excellent
results in feeding hogs on a ration of which soy-bean meal
was a prominent constituent” (See Bulletin No. 61 of the
Kansas Station).
Excellent illustrations (line drawings, some made from
photos, p. 4-7, 17) show:
(1) A young seedling soy bean (½ size).
(2) (a) flowering branch of a soy bean plant (reduced
2/3). (b) one of the flowers (enlarged), (c) pods of a soy bean
plant (reduced 2/3).
(3) Extra early soy bean, leaves and roots at age 7 days
(¼ size).
(4) Medium black soy bean, leaves and roots at age 7
days (¼ size).
(5) Roots of a soy bean plant, showing tubercles.
Tables show: (1) Composition of soy bean at four
different stages of growth. (2) Chemical composition of
the various kinds of forage made from the soy bean (incl.
hay and ensilage). (3) Total amounts in pounds of food
constituents produced on an acre of land by soy bean and
fodder corn (proteins are flesh formers; fat, fiber, and extract
matter are fat and heat producers). (4) Digestibility of soybean forage.
An appendix to this article is titled “Soy Beans as Food
for Man,” by C.F. Langworthy (which see).
Note 2. This is the earliest document seen (June 2021)
that uses the word “concaves” in connection with soybean
production.
Note 3. This is the earliest English-language document
seen (June 2021) that uses the term “thrashing machine” in
connection with for soybean production.
Note 4. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Medium Early Black,
Medium Early Green, or Medium Late Black.
Note 5. This is the earliest document seen (Oct. 2004)
which gives details on use of soy bean as a good “pasture
plant” or a pasture plant well suited for use in fattening hogs.
Note 6. This is the earliest English-language document
seen (Oct. 2004) that uses the words “pasturage,” “pasture,”
or “pastured,” or the term “pasture plant,” in connection with
soybeans. Address: Asst. Agrostologist, Div. of Agrostology,
USDA.
26. Farm, Field and Fireside (Chicago, Illinois). 1897. The

culture of soy beans. 20(40):296-97. Oct. 2.
• Summary: From Farmers’ Bulletin [No. 58; Williams
1897, p. 8]: “In a general way, the same methods of culture
may be recommended for the soy bean as would be given to
the ordinary field beans. The soil should be well prepared,
so as to afford a good root bed, and should be left smooth
and free from clods in order to facilitate the cultivation and
harvesting of the crop. If the soil is lacking in potash and
phosphoric acid, these should be supplied to secure the best
results. From experiments carried on at the Massachusetts
Hatch Experiment Station, it is probable that for this crop
the potash can be supplied in the form of the muriate. Under
ordinary conditions it is not likely that there will be any
necessity for using any nitrogen-containing fertilizer, as
sufficient of this element is usually present in the soil, and,
like other legumes, this plant assimilates the free nitrogen
of the air. In experiments with this crop where nitrogen has
been supplied to the soil in various forms it has been found
that there was but very little gain in the yield, and in but very
few instances was this sufficient to pay for the extra fertilizer
used.
“Although soy beans may be planted quite early in the
season, the best results will be obtained if the seeding is
postponed until the ground has become thoroughly warm;
and in case the earlier varieties are used, a fairly good crop
of forage or even of seed may be obtained if the seeds are
not planted until the earlier small grains, such as rye and
barley, have been harvested. It may thus be possible to obtain
two crops from the same field in a single season; one of
small grain, and the other of soy bean, and yet to leave the
land in better condition than if the second crop had not been
grown. Another practice is to drill the beans in between the
rows of corn after the last plowing; they are also sometimes
planted between the hills of corn, as are field beans. The best
method of seeding will depend somewhat upon the kind of
crop which it is desired to harvest. If the soil is good, and
a crop of hay or green fodder is desired, good results may
be obtained by sowing broadcast or with a grain drill. If,
however, a crop of beans is desired, it is best to plant in drills
from 2 to 3 feet apart, according as the soil is light or heavy.
There is considerable difference in the amount of seed sown
per acre in the various parts of the country; some farmers
sow only about half a bushel per acre, while others prefer
a bushel or even more. The proper amount will necessarily
vary somewhat, according to the method of seeding and the
character of the soil. As a rule, when grown for seed, from
one-half to three-fourths of a bushel per acre will be ample.
When put in with a grain drill or sown broadcast, a greater
amount of seed will be required; but in any case it will hardly
be necessary to use more than 1 bushel per acre. Of course,
less seed will be required when the grain drill is used than
when the seed is sown broadcast, and as a rule better results
will be obtained. When planted for beans enough seed should
be used to give an average of five or six plants per foot in
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the row. If nothing better is at hand for planting the seed,
an ordinary grain drill, with enough of the holes stopped up
to give the desired distance for the rows, may be used. For
example, if the holes are 8 inches apart, number 1 may be
left open, numbers 2, 3, and 4 closed, number 5 open, etc.,
and the rows will be 32 inches apart, or, if a less distance is
desired, number 4 may be left open and number 5 closed,
and the rows will be 24 inches apart. In very light soil the
latter distance would probably be best, but in heavier soils
the former would be preferable.
“When the seed has been drilled in rows close together
or has been sown broadcast, very little cultivation will be
necessary. It will sometimes be found advisable, however,
to cultivate the drilled field soon after planting, as in case
the land is very foul, the weeds are liable to get such a start
that they will interfere with the growth of the young soy
plants. For this purpose use a light harrow. When grown for
seed, thorough cultivation should be given, at least while the
plants are young. As a rule, cultivation should be shallow
and frequent if the best results are to be obtained. When the
ground is inclined to pack or bake, it should be stirred after
each rain, but care should be taken not to work the field
when the plants are very wet from rain or dew. If the drills
have not been made too far apart, it will be found that the
plants will soon shade the soil sufficiently to keep the weeds
in check and to keep the surface in good condition, so that
much cultivation will be unnecessary. In fact, on good soil
very fine crops have been obtained with but a single stirring
of the soil after the seed had been planted. As a rule, this
crop will require a smaller amount of cultivation than corn.”
27. Krafft, Guido. 1897. Die Pflanzenbaulehre. Sechste,
neubearbeitete Auflage [Instruction in plant cultivation. 6th
revised ed.]. Berlin: Verlagsbuchhandlung Paul Parey. viii
+ 279 p. Illust. (incl. many color). Index. 23 cm. Series:
Lehrbuch der Landwirtschaft auf wissenschaftlicher und
praktischer Grundlage. 2nd Bd. [2 ref. Ger]
• Summary: In Chapter 2, “Legumes (Cultivation of proteinrich seeds),” section 7 (p. 80-81) is about the soybean
(Die Sojabohne) also called the coarse-haired soybean
(rauhhaarige Soja) or the Haberlandt’s bean (HaberlandtsBohne) (Soja hispida Mönch). Discusses: Botanical
description, color of seeds, two important German-language
publications about soybeans (Wein 1881 and Haberlandt
1878), widely cultivated in China and Japan, bears seeds
in Europe only in areas which in 20-25 weeks accumulate
2500 to 3000ºC heat units (Wärmeansprüchen), which
significantly exceeds the northern distribution limit for
maize. Seeds and straw of the yellow variety are rich in
protein (27-39.9%, or 5.1-9.1%), for human and animal feed.
The soybean (Sojabohne) requires light soil types, and it
thrives most preferably on deep, humus-rich, sandy soils that
are either loam, calcareous, or well-drained marl which have
been loosened well and are in the first and second positions

of a crop rotation after fertilizing. It will flourish on less
favorable soils in sunny, warm locations. The soybean (Soja)
may either precede or follow any plant in a crop rotation. It
thrives after grain, root crops, fodder plants, and on newly
cleared plots. With regard to soil preparation, plowing twice
is sufficient or else forming furrows in the autumn and then
deep uprooting (exstirpieren) in the spring.
Sowing occurs in early May. Earlier sowings, even if
they withstand mild late frosts, germinate too slowly. The
seed is planted with a dibble in a 47 to 50 cm square or
else planted with a drill at a distance of 25–50–60 cm. With
dibble sowing, two seeds are planted in one step 2.5 to 5 cm
deep. With dibble planting: 10 to 12 kg per hectare, with drill
planting: 20 to 30 kg per hectare.
The care is the same as with beans. Immediately after
sowing, hoeing takes place, and the hoeing is repeated in
early July. The soybean is intensely pestered by hares and
mice. Sprouts and young leaves are eaten by wire worms
(Drahtwürmen) and cock chafer grubs (Engerlingen), while
the leaves are eaten by the little painted lady (Distelfalter)
(Vanessa cardui L.), page 110 and attacked by the fungus
Septoria sojina Thüm. Blossoming occurs in late June. The
lowermost pods begin to mature in early September. But
complete maturity is very much delayed by damp autumn
weather, so it usually occurs in the middle of September or
even only in early October. The plants are pulled up or else
cut with a scythe or a grass mowing machine. Seed yield:
19–26–37 hectoliters (14–19–27 metric hundredweight
[equal to 100 kg each]) per hectare @ 65 to 72 to 75 kg;
straw yield: 20–40–50 metric hundredweight per hectare.
Note: Last half translated by Philip Isenberg (MM, CT),
Long Beach, California.
A non-original illustration (line drawing) shows a
soybean plant with many pods growing thickly on the stem,
plus an enlarged view of a cluster of about 7 pods to the
upper left of the plant. The soybean is also mentioned on p.
64. Also discusses Lupins (p. 80-85).
Chapter 3, Oilseeds (Ölfrüchte; the cultivation of
oil-containing seeds, p. 81-95) discusses rapeseed (p. 8288), Rübsen [Brassica campestria], Leindotter [Camelina
sativa], poppy seed (Der Mohn), mustard seeds (Der Senf),
fodder radish (Oelrettich, Raphanus sativus var. oleiformis),
sunflower, and coast tarweed [or Chilean tarweed], Madia
sativa (Madie). It also mentions: Peanuts, almonds, white
sesame, brown sesame. Address: PhD, Full Public Professor
der Agriculture and Forestry at the Imperial-Royal College
of Agriculture in Vienna, etc. (o. ö. Professor der Land- und
Fortswirtschaft and der k.k. technischen Hochschule in
Wien).
28. Otago Witness (New Zealand). 1898. Farm notes: A new
fodder plant–The soja bean. Jan. 13. p. 7.
• Summary: From The Australasian: “The fodder plant
that has attracted more attention than any other among the
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farmers of the United States during the last few years is
the soja bean. It has not advanced into public notice as the
result of any boom, but is rapidly coming into the foremost
place purely on its merits. It has been principally grown
in what is known as the ‘corn belt,’ sometimes with maize
but often as a single crop. It thrives on the uplands, but
naturally gives heavier yields on the rich river flats. What
should make this fodder plant worthy of the attention of
Australian agriculturists is the fact that it withstands droughts
admirably, and yields a fair crop even in a very dry time
when the maize proves a failure.
“According to reports, the soja bean is most valuable for
feeding off stock on the ground, one practice being to fatten
cattle, sheep, or pigs on them when the maize cobs have been
harvested. Owing to the large amount of oil it contains the
soja bean is extremely fattening, while the plant is regarded
as equal to clover hay in feeding quality. The testimony of
farmers and experimental stations is so greatly in favor of
this plant that it should be worthy of trial at the hands of
Australian farmers. The evidence given on this plant points
to its being a most valuable fodder for dairy stock.
“Mr. R.Y. Gaines, of Virginia, says:–’In 1884-85
and 1886 I made experiments that demonstrated the
adaptability of the soja bean to our soil and climate, as
well as its inestimable value as a food product, What was
then pronounced by many as Utopian and chimerical are
now demonstrated facts.’ He says it as entirely owing to
the cultivation of the soja bean that he was able to keep his
head above water in these hard times. The Massachusetts
Experiment Station, in reporting on the feeding quality of
the soja bean, says:–”They are probably the richest known
vegetable substance... A hundred pounds of shelled corn
contains 4.5 lb of fat. A hundred pounds of soja beans
contains 18.9 lb of fat. They require less labor to cultivate
than corn, will make more feed on poor land, and on rich
land will treble the feed value of corn.’
“Mr. J. Beetwood, writing to ‘Swine Husbandry,’ says:
‘I have threshed over 100 bushels of soja beans from one
acre of rich river flat. It is the best feed for hogs we know of,
making the firmest and fattest pork.’
“Mr. E.S. Wilson, of Illinois, writing to ‘Coleman’s
Rural World,’ says:–’It is certainly a grand forage plant. I
have known it to stand in water for three weeks and yet come
out and make a good crop. This season, with the weeks of
drouth and high temperature, every bush was full of beans,
the feeding value of which is rated the same as cotton seed.
Its threshed straw in Herbert Myrick’s feeding chart is rated
as high as clover hay, and a crop on good land will make two
tons of straw per acre.’ On land that has been cropped for
half a century it has yielded 26,650 lb of green fodder per
acre cut for silo.
“Mr. Morris, of Illinois, writing to ‘Coleman’s Rural
World,’ says:–’Owing to the large amount of oil it contains
it is slow curing and must be thoroughly cured to keep. For

forage I cut as soon as the leaves begin to fade; when the
beans are dry store in barn.’ There are several varieties of
the bean in cultivation, the best known being the mammoth
[Mammoth] and the dwarf. Mr. Morris gives the following
directions for harvesting the crop:- ‘The dwarf beans must
be cut with a corn knife. Take a stick 20 in long in the left
hand, with it bend the plant to the left, and cut the plant at
the surface of the ground with the knife. To harvest the larger
varieties, if for feed, let the leaves begin to turn yellow at
the bottom of the plants, and cut with a mowing machine or
table rake. Let them stand for a day or two, then bunch into
small cocks. After four or five days bunch into larger cocks,
and let stand until the beans get dry in the pods. It will take
10 days. To cut for a seed crop, let stand until the leaves all
turn yellow. The seed crop must be carefully dried before
putting into bulk, as heat would endanger the vitality of the
beans. The plant is extremely hardy, and is said to be able to
hold its own against flood, frost, drought, grass, and weeds.
Curiously enough, the soja bean was cultivated in America in
small quantities for many years before its value as a fodder
plant was discovered.
“In Victoria [Australia] soja beans have been cultivated
on a very small scale for the last 10 or a dozen years [i.e.,
since about 1888 or 1886], but never on a scale to test its
value as a fodder plant. A few farmers in Gippsland [a
rural region in Victoria, Australia, stretching just east of
Melbourne to the New South Wales border] cultivate it
for supplying seed to the Melbourne seed houses, but the
demand is extremely small. The soja bean is small, scarcely
half the size of the smallest pea [sic] in cultivation. It is
smooth-skinned and not nearly as hard as the English horsebean.”
29. Rural New-Yorker. 1898. How to thrash cow peas (Letter
to the editor). 57(2508):121. Feb. 19. Oversize.
• Summary: B.B. of Farmingdale, Illinois writes: “What
is the best way of thrashing cow Peas and Soja beans? At
a recent meeting of the Illinois Horticultural Society, this
question was put, and about the only answers were, ‘Hand
pick the pods and flail them out,’ or ‘Tramp out with horses.’
Such answers are a weariness to the mind, at this date of the
world’s history.
“ANS.–For thrashing large quantities of peas and beans,
I have used a thrasher made expressly for that purpose.
The machine is manufactured at Brockport, New York,
and is similar, in general appearance, to a grain thrasher
and separator, but the cylinder and concaves are fitted with
teeth so shaped and arranged that the peas and beans are
not broken or injured in passing through it. It is run by a
12-horse-power engine, and has a capacity of 500 to 800
bushels per day. It is claimed by some that an ordinary grain
thrasher may be rigged to do very good work on peas, by
removing part of the teeth on the concaves, and lowering
them, in order to pass beans without splitting. With me, it is
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an object to leave my vines on the ground for plowing under,
and to secure the very best possible quality of seed, so I have
the ripe pods picked by hand from the standing vines, and
thrash them out with a Dixie pea and bean huller, made in
Georgia. This machine runs by hand power, and saves all the
peas without splitting or breaking any. It has a capacity of
40 to 60 bushels per day, and cost $27.50.”–Delaware. E.G.
Packard.
Note: This is the earliest document seen (June 2021)
that uses the term “horses” (“Tramp out with horses”) or the
word “separator” in connection with soybean production.
30. Georgeson, C.C. 1898. The Japanese soy bean. Prairie
Farmer 70(17):1. April 23.
• Summary: “’H.,’ of McLean Co., Illinois, writes: ‘Please
tell us about this bean; what is its value for hog feed as
pasture? It is recommended for this purpose in Kansas; does
it do well here? What is the yield; how much seed is sown
per acre; what is the price of seed and where is it obtained?
Tell us all about it. Also will the Jerusalem artichoke do well
on land too low for corn? Sometimes the land is flooded
during the spring storms. How about artichokes for hog
feed?’
C.C. Georgeson answers: “The soy bean is a leguminous
plant imported into this country from Japan. It is an upright,
stocky grower, attaining a height of from one and one-half
to four feet, according to the variety and quality of the soil.
The writer has grown this bean successfully at the Kansas
Experiment Station for the past eight years, and it has
likewise done well in Iowa, Pennsylvania, Massachusetts and
even in Wisconsin. There is therefore, no doubt but that it
will also succeed in any part of Illinois. It is, however, only
the earliest varieties, those which will mature inside of four
months, that can be profitably grown in the Northern states;
the late maturing sorts, will be killed by frost before the
beans are full grown. The value of the soy bean is wholly due
to its extraordinary richness in nitrogen. As is well known,
nitrogen is the most important element of nutrition for both
plants and animals. This plant has greater nutritive value than
any other cultivated plant. The ripe beans are much superior
to linseed oil meal for feeding purposes, while hay made
from the plant is equal to bran in feeding value. Like other
leguminous plants it is a nitrogen gatherer, and consequently,
the roots and stubble enrich the soil in this element.
“As to the value of this bean for hog feed, I can not do
better than give the substance of an experiment conducted
by me at the Kansas Station. Twelve pigs were divided into
four lots of three head each, and all were fed for 126 days
under identical conditions, except as to feed. They averaged
about sixty pounds per head. One lot was fed on Kaffir corn
meal to which was added one-third as much shorts during
the last seven weeks of the experiment. This lot gained 191
pounds. Another lot was fed a mixture of two-thirds Kaffir
corn meal and one-third soy bean meal [ground whole

soybeans] during the whole period, and they gained 547
pounds, or nearly three times as much. Still another lot was
fed corn meal, and for the last seven weeks two-thirds corn
meal and one-third shorts, as in the case of lot one, they
gained 306 pounds, while a fourth lot fed two-thirds corn
meal and one-third soy bean meal gained in the same time
554 pounds; the difference in these gains must be attributed
to the superior feeding quality of the soy bean meal. I have
likewise data, too extensive to quote here, which shows that
the crop can be pastured down in the field by hogs, with
excellent results. I have also fed both hay and ensilage made
from this plant, with satisfaction. It will thus be seen that
the soy bean is a valuable crop in whatever form it is used,
both for feed, and as a fertilizer. Another valuable feature
of this crop is that it can be grown as a second crop after
wheat or oats, if it is put in as soon as these are harvested.
It was my practice, for several years, at the Kansas Station,
to plow the stubble ground as soon after harvest as possible
and drill it to soy beans, and I have repeatedly harvested a
mature crop before frost from beans planted early in July.
This can be done anywhere where the frost holds off until
near the middle of October. I planted the stubble ground to
beans even when there was no prospect of maturing the crop.
The green crop was then either pastured off by hogs, or more
generally cut and cured for hay, in either case it paid well for
the labor. When the crop was removed early enough to put
in winter wheat, it left the ground in excellent condition to
sow without further plowing, while the culture of the beans
suppressed the weeds that usually befoul stubble ground.
“The culture is simple. To make sure of a crop of seed
they should be planted in the latter part of May after corn
planting is over. Drill them in rows from two to three feet
apart, according to the size of the variety and the fertility
of the soil; drill them with any machine which will drop a
bean about every two inches along the row, a bean planter
is of course best, but a corn planter will do, and I have had
excellent success with a common wheat drill on which all
but the first and fifth feeds were stopped up; half a bushel
to three-quarters to the acre is enough when grown for
seed; if wanted for feed put in a bushel or more. Give them
shallow culture, and keep the weeds under; in the struggle
for existence they are no match for crab grass and the coarser
weeds and they suffer in proportion as these are allowed to
dispute the ground with them, for this reason they fail when
sown broadcast, except on land practically free of weeds.
“The short, hairy pods will form in great numbers from
the ground to the tip of the stem. If wanted for seed they
should be left till the leaves have about all fallen off; then
cut them with a bean harvester, if one is available, if not,
have the blacksmith fasten a corn knife, or similar piece of
steel with knife edge, to the shanks of a common two-horse
cultivator and draw it along the row so as to cut the stalks
one inch below the surface of the ground, put the knife
slanting so it will have a cutting action. I have found a home-
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made bean harvester of this pattern quite satisfactory. When
cut, rake the stalks into windrows and fork them up into tall,
narrow cocks to dry. When the pods begin to pop open and
scatter the beans, haul them under shelter and thrash them
out. A bean thrasher, if one is available, is of course best, but
a common thrashing machine will do. It must be run at slow
speed, and the concave must be removed and replaced with
boards, or the beans will break too badly. If wanted for hay,
cut the crop with a mower when the beans in the pods are
nearly full grown, and cure as you would a rank growth of
clover.
“It is a difficult crop to cure, the leaves crumble badly
when too dry, and the hay will mold if not dry enough; but
well cured it is equal to bran, pound for pound, and much
relished by cattle. The crop can be cut green and put into the
silo, but when put up by itself the silage is rather watery. It
makes a pleasanter feed if an equal quantity of corn, well
on toward maturity, is cut up with it; or a little good straw
can be cut up with it to absorb the excess of moisture. I have
found soy bean silage much relished by dairy cows, and it
materially increased both the quantity and the quality of the
milk.
“Now as to yield. I have raised eight bushels clean seed
to the acre as a second crop on poor ground, after wheat.
When planted in May they have yielded from eighteen to
twenty bushels on poor ground, and I have heard of yields
of forty bushels per acre on rich soil. I have raised three tons
of good hay to the acre, and six tons of silage. For hay and
silage some late, rank-growing sort can be used; for seed the
variety known as the Yellow Soy is the best for the Northern
states, because it is early and a good yielder.
“Grasshoppers and rabbits are very destructive to this
crop and where numerous may damage it seriously.
“It is probable that all large seed houses keep the
soy bean in stock by this time. Now as to the questions
concerning the Jerusalem artichoke... C.C. Georgeson.”
Note: This is the earliest document seen (June 2021)
that uses the word “harvester” (“a bean harvester”) or the
term “two-horse cultivator” in connection with soybean
production.
31. Burtis, F.C. 1898. Growing soy beans. Industrialist (The)
(Manhattan, Kansas) 24(4):261-63. April.
• Summary: “The characteristics and history of the soybean
have been outlined at frequent times from our station and
elsewhere, and need not be repeated here. To those not
acquainted with its growth, it will be sufficient to say that
this bean is an erect-growing plant, which, under Kansas
conditions, and on different soils, attains a height of from 1½
to 3½ feet. Its stems are stiff, woody, brittle and profusely
branched, bearing numerous pods. Seed furnished by our
experiment station has been tried by a great many farmers
in a small way. Some have found the plant adapted to their
wants and are growing it more or less extensively. One

grower has raised thirty-five acres the past season, and has
planned to put out one hundred acres the coming summer. It
is valued as a forage crop of great drouth-resisting qualities,
and yielding a fair quantity of grain, containing a large per
cent. of protein (larger than linseed meal), a compound in
which our common stock-foods are deficient. The success
of those raising the soy bean on a large and practical scale
has excited new interest and is stimulating others to make
the trial. Many inquiries render it necessary to send out more
instructions as to methods of planting, harvesting, etc.
“The soybean is a legume, hence a nitrogen gatherer,
and will do much better on a poor, thin soil than many other
plants under similar conditions; but for a paying crop of
grain, it is best to select a soil of medium fertility at least;
and for the maximum yield of grain, the richest and deepest
soil will be needed, and the extra yield of grain will pay
for the chance afforded. Foul land should be avoided, as it
will require hand work to keep the weeds out, which may
increase the cost of cultivation beyond the profitable point.
“The soil should be so handled as to have it in fine tilth
and free from weeds at the time of planting. Less labor will
be required in the future cultivation of the crop if the weeds
are kept down some what during the spring with the disc
harrow, and the ground plowed just before planting, and
in this case it must be thoroly harrowed and leveled. This
method gives the weeds such a back-set that it is preferable
to fall plowing.
“Altho proof against an ordinary spring frost, they
thrive much better when the weather becomes settled and
warm. There is really a disadvantage in seeding before the
middle of May, and it may be delayed until the last week
in June, and still mature a crop of grain. Seeding before the
middle of May does not seem to hasten the time of maturing
materially, but makes the period of cultivation longer and
more expensive, with no increase in yield of grain.
“Other ways than seeding in drills and cultivating have
been a total failure with us, and we cannot recommend
broadcasting. Drill in rows as close as can be cultivated with
a two-horse cultivator. While close planting will give a larger
yield, the extra trouble in cultivating will over-balance the
gain. Rows thirty-two inches apart can be worked with most
cultivators. The plants should stand from two to three inches
apart in the row. For such seeding it will re quire thirty to
forty pounds of seed per acre. A common grain drill with
part of the holes closed is a handy implement for drilling
them in, as two rows can be seeded at the same time. Some
have succeeded in using the corn drill. In cultivating use a
cultivator with small shovels so as not to throw up ridges,
which will bother in harvesting, and thus also avoid covering
up some of the pods that grow very close to the ground.
“A peculiarity of the ripe pods is their cracking open in
the hot sun, making the harvesting and handling a point to
be watched closely and attended to at the proper time. The
medium varieties generally mature during the last week in
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August or the first week in September. The pods turn brown
as they ripen, and the cutting should be started on a large
patch when about two-thirds of the pods have changed
color. We have used two methods of harvesting that are
practical for large patches. A self-rake reaper does the work
very speedily, keeps the beans clean, and leaves them in
convenient bunches for further handling. This method will
leave a few pods next to the ground uncut, but the time saved
will make up for these, and if it is practicable to turn hogs in,
they will pick these up clean. The second method is probably
in reach of more farmers, but will prove a little more
expensive and disagreeable. A common cultivator is rigged
up with two horizontal knives, bolted to and extending out
from its inner shanks, so as to run just below the surface of
the ground and cut the beans off as does the regular bean
harvester. The stalks can then be gathered in piles with
rakes or forks, or with a horse rake; but using the horserake
involves hand cleaning. Varying with the condition of the
beans and the weather, as a rule, the cocks should be left in
the field several days before threshing. During this time they
should be watched very closely, as a day or two of hot, dry
weather may cause much shattering of the pods.
“By putting in all blank concaves and running the
machine slowly, a common thresher will thresh the beans
nicely without much cracking. Soybeans do not crack so
easily as navy beans.
“During the last eight years on the station farm, the yield
of grain of the soybean has been from ten to twenty bushels
per acre. The past winter the college has used its surplus
seed for feeding experiments. Several hundred bushels of
the seed have been sold over the state by private parties this
winter, but the demand for seed has exhausted the supply.
As a catch crop, after wheat or oats, soy beans have proven
very successful, and this will probably be the most universal
use made of them in the future. At this station in 1896 a
yield of eight bushels of soybeans per acre was harvested
from twenty acres of wheat ground that was seeded the last
of June. The wheat was promptly removed, and the ground
plowed and thoroly harrowed. The beans came up readily
and made a rapid growth. In the fall the ground was in fine
condition for another seeding of wheat if it had been desired.
If the weather turns off extremely dry, the growth of beans
will be small and disappointing; but even in case of total
failure, the land will have had an early plowing, which is a
most important thing for a succeeding wheat crop.
“Our feeding experiments with soybeans in the past have
been mostly with pigs, but at present they are being tested as
a dairy feed. They are excellent to crowd or put a finish upon
fattening hogs at any age, but they can be most economically
fed to shoats or weanling pigs. With young pigs a feed of
corn meal with an addition of one-third soybean meal, will
produce fifty to one hundred per cent greater gains than can
be obtained by exclusive feeding of corn.”
Note: This is the earliest document seen (June 2021)

that mentions the use of a “disc harrow” or of a “horse rake”
or “horserake” or of a “thresher” (“a common thresher”) for
soybean production. Address: Kansas State Univ.
32. Brooks, Wm. P. 1898. The soja bean in Massachusetts:
as compared with the cow pea. Rural New-Yorker
57(2519):334. May 7. Oversize.
• Summary: “We prefer the Soja bean to the cow pea, either
as a fodder crop to be fed green, or to be put into the silo, for
the following reasons:
“The Soja bean, a suitable variety being selected, will
ripen in this locality, while the cow pea will not. This enables
the farmer to produce his own seed, and further, the plant
can be allowed to reach a degree of maturity sufficiently
advanced to make the fodder less watery, and richer in the
most important constituents of plant food than the cow pea in
the immature condition in which it must be cut.
“The Soja bean is a considerably richer fodder than
the cow pea. This will be evident from the following table:
Composition of green fodders.” The table compares the cow
pea with Soja bean (average) and with Soja bean (Medium
Green variety).
“It will be noticed that two sets of figures are given for
the Soja bean. The former is the average of all the analyses
which have been made here, among which are several
analyses of late varieties which were very immature at
the time they were taken for analysis. The figures for the
Medium Green variety, which I believe is the very best sort
for this latitude. constitute the better basis for comparison
with the cow pea. It will be noticed that this variety gives us
nearly twice as much fat, more than 1.66 times the amount
of flesh-formers (protein), and about 1¼ times the amount of
heat-producers (carbohydrates) that is given by the cow pea.
“When, in the light of these facts, we consider further
that the Medium Green Soja bean has, upon an average
as grown here, produced as large yields as the cow pea,
its superiority becomes strikingly evident. The crop of
both usually averages from 10 to 12 tons per acre green
weight. With a yield of 10 tons, the cow pea will give us
the following number of pounds of the different nutrients
per acre: Fat, 140 pounds; flesh-formers, 620 pounds; heatproducers, 1,720 pounds. The Soja bean with the same crop
gives us: Fat, 240 pounds; flesh-formers, 1,160 pounds;
heat-producers, 2,400 pounds. These facts make the apparent
superiority of the Soja bean as a fodder crop very clear.
“As is well known, however, the value of a fodder does
not depend entirely upon composition, but is affected in a
marked degree by the digestibility of the nutrients which it
contains. There is some evidence that the digestibility of the
Soja bean is not quite so great as that of the cow pea, but
sufficient experiments have not been made to enable us to
form a final judgment upon this point. In the light of such
evidence as we have, I may say, in conclusion, upon this
point, that there is no doubt that, after due allowance for a
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lower rate of digestibility, the Soja bean is still shown to
be superior as a fodder crop in nutritive value. There is no
marked difference in the degree of palatability of the two
fodders, and such evidence as we have indicates that the
effect of the Soja-bean fodder upon the quality of the milk
produced from cows fed with it, is excellent.
“The Soja bean, being less watery than the cow pea,
keeps better in the silo. We have made excellent ensilage
by mixing either corn or Japan barnyard millet with the
Soja bean in the proportion of two parts of either of the
former to one of the latter. Such ensilage is palatable, and
in composition approximates closely the German feeding
standard for milch cows. I have no doubt that cows fed
exclusively on such ensilage would give a satisfactory
yield of milk, although, of course, in most cases, it will be
preferable to use some grain and concentrated foodstuffs
such as cotton-seed meal, gluten, etc. One peck of seed will
plant a little more than one-half acre. If sown for seed, I
would drop about eight seeds per running foot in the row;
if for fodder, from 10 to 12 seeds. The distance between the
rows on good land should be about 2¼ feet. If the land is
poor, the rows may be somewhat nearer together. The crop
does well on any good corn land, and should be planted
about the same time that corn is planted. The seed can be
very satisfactorily put in with any corn planter which plants
in drills.
“These beans are edible, and are the richest known
natural vegetable product. I do not believe, however, that
they will be as well liked for table use as some of our older
varieties of beans; they are too rich and oily to suit most
tastes. They are not much used directly as food, even by the
Japanese, but are largely employed in the manufacture of
a table sauce known as Shoyu (Soy), whence probably, the
names Soja, Soya, and Soy. They are, also, largely used for
the manufacture of a bean cheese [tofu], which is a favorite
and largely used article of food. A great many of the beans
are also used as food for horses and cattle.
“I have never seen the name German Coffee beans
applied to the Soja beans, but some of the early white [Early
White] and yellow varieties are advertised by some of our
seedsmen under the name American Coffee berry. I am too
fond of coffee to take kindly to any substitute therefor. I
have, however, found Soja-bean coffee as satisfactory as
any of the grain substitutes for coffee which are to be found
upon our markets. If it be used as coffee. the beans should be
first roasted just as the coffee berry is, and then ground and
treated in all respects like the true coffee.
“There are a great many varieties, and these differ from
each other widely in respect to the season required. The
earliest varieties will mature in about the same length of
time as our early garden beans. The Medium Green variety
spoken of in this article requires about the same length of
time as Longfellow’s or Sibley’s Pride of the North corn.
Some of the latest varieties requires so long a season that

they will scarcely more than reach the stage of blossoming in
this locality.” Address: Mass. Ag’l College.
33. Farm, Field and Fireside (Chicago, Illinois). 1898.
Growing soy beans. 21(19):583. May 7.
• Summary: “J.E. Hall, Missouri, asks how to grow soy
beans, when to plant, how much seed to the acre, how to
cultivate and harvest them.
“Perhaps we can do no better in answering these
questions than to quote from a recent article of Prof. F.C.
Bartis [sic, Burtis], of the Kansas Experiment Station, where
these beans have been raised for several years and a number
of experiments carried on with them. This article was printed
in the Industrialist [vol. 24, 1898, Manhattan, Kansas], the
college paper:
“The soy bean is a legume, hence a nitrogen gatherer,
and will do much better on a poor, thin soil than many other
plants under similar conditions; but for a paying crop of
grain, it is best to select a soil of medium fertility at least;
and for the maximum yield of grain, the richest and deepest
soil will be needed, and the extra yield of grain will pay for
the chance afforded. Foul land should be avoided, as it will
require hard work to keep the weeds out, which may increase
the cost of cultivation beyond the profitable point.
“The soil should be so handled as to have it in fine tilth
and free from weeds at time of planting. Less labor will be
required in the future cultivation of the crop if the weeds are
kept down somewhat during the spring with the disc harrow,
and the ground plowed just before planting, and in this case
it must he thoroughly harrowed and leveled. This method
gives the weeds such a backset that is preferable to fall
plowing.
“Seeding and Cultivation: Although proof against
an ordinary spring frost, they thrive much better when
the weather becomes settled and warm. There is really a
disadvantage in seeding before the middle of May, and it
may be delayed until the last week in June, and still mature
a crop of grain. Seeding before the middle of May does not
seem to hasten the time of maturing materially, but makes
the period of cultivation longer and more expensive, with in
increase in yield of grain.
“Other ways than seeding in drills and cultivating have
been a total failure with us, and we cannot recommend
broad-casting. Drill in rows as close as can be cultivated
with a two-horse cultivator. While close planting will give a
larger yield, the extra trouble in cultivating will overbalance
the gain. Rows thirty-two inches apart can be worked with
most cultivators. The plants should stand from two to three
inches apart in the row. For such seeding it will require thirty
to forty pounds of seed per acre. A common grain drill with
part of the holes closed is a handy implement for drilling
them in, as two rows can be seeded at the same time. Some
have succeeded in using the corn drill. In cultivating use a
cultivator with small shovels so as not to throw up ridges,
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which will bother in harvesting, and thus also avoid covering
up some of the pods that grow very close to the ground.
“Harvesting and Threshing: A peculiarity of the ripe
pods is their cracking open in the hot sun, making the
harvesting and handling a point to be watched closely
and attended to at the proper time. The medium varieties
generally mature during the last week in Autumn or the first
week in September. The pods turn brown as they ripen, and
the cutting should be started on a large patch when two thirds
of the pods have changed color. We have used two methods
of harvesting that are practical for large patches. A self-rake
reaper does the work very speedily, keeps the beans clean
and leaves them in convenient bunches for further handling.
This method will leave a few pods next to the ground
uncut, but the time saved will make up for these, and if it is
practicable to turn hogs in they will pick these up clean. The
second method is probably in reach of more farmers, but will
prove a little more expensive and disagreeable. A common
cultivator is rigged up with two horizontal knives, bolted
to and extending out from its inner shanks, so as to run just
below the surface of the ground and cut the beans off as does
the regular bean harvester. The stalks can then be gathered
in piles with rakes or forks, or with a horse rake; but using
the horse rake involves hand cleaning. Varying with the
condition of the beans and the weather, as a rule the cocks
should be left in the field several days before threshing.
During this time they should be watched very closely, as a
day or two of hot, dry weather may cause much shattering of
the pods. By putting in all blank concaves and running the
machine slowly, a common thresher will thresh the beans
nicely without much cracking. Soy beans do not crack so
easily as navy beans.
“Yield and Uses: During the last eight years on the
station farm the yield of grain of the soy bean has been
from ten to twenty bushels per acre. The past winter the
college has used its surplus seed for feeding experiments.
Several hundred bushels of seed have been sold over the
state by private parties this winter, but the demand for
seed has exhausted the supply. As a catch crop, after wheat
or oats, soy beans have proven very successful, and this
will probably be the most universal use made of them in
the future. At this station in 1896 a yield of eight bushels
of soy beans per acre was harvested from twenty acres
of wheat ground that was seeded the last of June. The
wheat was promptly removed and the ground plowed and
thoroughly harrowed. The beans came up readily and made
a rapid growth. In the fall the ground was in fine condition
for another seeding of wheat if it had been desired. If the
weather turns off extremely dry the growth of beans will be
small and disappointing; but even in a case of total failure,
the land will have had an early plowing, which is a most
important thing for a succeeding wheat crop. Our feeding
experiments with soy beans in the past have been mostly
with pigs, but at present they are being tested as a dairy feed.

They are excellent to crowd or put a finish upon fattening
hogs at any age, but they can be most economically fed to
shoats or weaning pigs. With young pigs a feed of corn meal
with an addition of one-third soy bean meal will produce
50 to 100 per cent greater gains than can be obtained by
exclusive feeding of corn.
“Notes: If our Missouri inquirer for soy beans lives
near a railroad line that connects with Lawrence, Kansas,
Barteldes & Co., seedmen of that city, deal in seed soy
beans.”
Note 1. This is the earliest document seen (Nov. 2016)
that uses the term “catch crop” to refer to soy beans. A catch
crop is one that is grown as a substitute for a staple crop that
has failed, or one that is grown as an intermediate between
two crops in an ordinary rotation, or between the rows of
another crop.
Note 2. This same article was reprinted in The Western
Rural of 26 May 1898, p. 652.
34. Valder, George. 1898. Farm notes for Hawkesbury
District. Agricultural Gazette of New South Wales 9(9):105558. Sept.
• Summary: The section titled “Leguminous forage crops”
states: “It is very necessary that more attention should be
given to these crops if the farmer wishes to keep up the
fertility of his soil.” After a brief discussion of horse-beans,
sunflowers, cow-peas and lucerne, we read: “In the United
States the soy-bean has come largely into favour for this
purpose [as a forage crop]. Although, so far, it has yielded
rather uncertain crops in this Colony, I believe that we
shall discover one or two suitable varieties among the large
number under cultivation. Being an upright grower, it can
be cut for forage with a mowing machine, and is easily
harvested in every way, besides chaffing well” [it can be cut
up fine for the food of cattle].
35. Dallas Morning News (Texas). 1899. A point in
diversification. March 3. p. 6, cols. 3-4.
• Summary: “Under the head, ‘A New Crop for Farmers,’
the Iowa State Register lays before its agricultural readers
some facts brought out at the Kansas state experiment station
concerning the soy bean. There is evidently something in
the bean for Texas farmers. The Kansas experiment station
has been growing the soy bean for the past ten years and,
starting with a small patch, the area has been increased each
year until now the tract of land devoted to this crop includes
thirty-five acres. The experiment station tried the bean in
fattening swine, using it as a meal mixed with Kaffir corn,
and the results are very satisfactory. In a bulletin just issued
by the station the experiment is described as follows:
In the winter of 1898, in fattening 7½-months-old pigs,
the gains per bushel of feed were:
“Kaffir corn meal, 11.7 lbs.
“Shelled corn, 12.3 lbs.
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“Kaffir corn meal four-fifths, soy bean meal one-fifth,
13.9 lbs.
“With pigs 6 months old the gains per bushel of feed
were:
“Kaffir corn meal, 9.4 lbs.
“Shelled corn, 11.2 lbs.
“Kaffir corn meal four-fifths, soy bean meal one-fifth,
13.2 lbs.
“The pigs fed on mixed corn and soy bean meal made
the most rapid growth and were ready for market earlier.
With weaning pigs the result of the same feeding was, the
bulletin reports:
“Kaffir corn meal, 10.4 lbs.
“Corn meal, 11.5 lbs.
“Kaffir corn meal two-thirds, soy bean meal one-third,
15.4 lbs.
“Corn meal two-thirds, soy bean meal one-third, 15.6
lbs.
“The bulletin further reports as follows:
“In the fall of 1898 this station bought of farmers sixty
ordinary stock hogs of mixed breeding. The gains per bushel
of feed in fattening these hogs were:
“Kaffir corn meal, 7.5 lbs.
“Kaffir corn meal four-fifths, soy bean meal one-fifth,
12.9 lbs.
“The hogs fattened with soy bean meal have just been
marketed, while those not having it will not be ready for four
or five weeks.
“It is claimed after thorough tests that the soy bean is
a good drought-resister, is not touched by the chinch-bugs,
the beans are richer in protein than linseed meal. and with
sufficient moisture to germinate them, a crop can be grown
after wheat and oats are harvested. In 1896, the yield on
ground after wheat was from six to eight bushels per acre,
and when planted early in the season the yield is ten to
twenty bushels per acre. This soy bean not only furnishes a
vegetable crop for feeding and fattening stock, but it enriches
the soil, and the Kansas station reports an increase in large
wheat fields of five bushels per acre in the yield where the
soy beans have been grown on the land before the wheat was
put in. The Kansas experiment station bulletin in speaking
further of this bean says:
“The soy bean is an erect-growing plant, one and a
half to three and a half feet in height, with stiff stem having
branches thickly covered with pods. Cold weather hinders
its growth, and for this reason it is not best to plant until the
middle of May; and if the rainfall is sufficient a planting
may be made as late as July 1. The ground should be in good
tilth, and the weeds thoroughly killed just before planting.
Plant in drills, the rows thirty-two to forty-two inches apart,
dropping seeds two inches apart in the row. One-half bushel
of seed per acre is required. Cultivate as for corn, using small
shovels on the cultivator, and being careful not to ridge the
ground. When the pods turn brown, cut either with a self-

rake reaper or with a common cultivator rigged up with two
horizontal knives bolted to the inner shanks. Put the stalks
in cocks, where they should be kept until cured. Thrash with
a common thrashing machine. Run slowly and use all blank
concaves. The beans may be fed whole or ground [raw].
“It will be noted that the bean does best in a warm
climate. It does not appear that the raising and gathering
of the crop is any more expensive than for other ordinary
crops. Texas farmers may find in the soy bean something
to encourage them in increasing the fruits and benefits of
diversification.”
36. Lamson-Scribner, F. 1899. Southern forage plants.
Farmers’ Bulletin (USDA) No. 102. 48 p. See p. 39-40.
• Summary: The section titled “Leguminous forage plants”
states (p. 40): “Soy bean (Glycine hispida).–One of the
staple crops of Japan, which attracted little attention in this
country until about ten years ago, but is now becoming quite
common. The crop is cultivated like corn, the seed being
planted in drills at the rate of half a bushel per acre. The
stems alone are too coarse to make good hay, but are covered
with such a dense growth of leaves and are so prolific in fruit
that the hay is prized highly, especially for milch cows and
for fattening animals. The yield of green forage is very heavy
when grown on good soil, and the yield of beans is usually
from 20 to 30 bushels per acre. Those who have had most
experience with this crop find that the best way to handle it
is to cut or pull the plants when the first pods begin to open,
and thrash as soon as dry enough. In this way the coarse
stalks are so broken in pieces and mixed with the leaves and
immature fruit that nearly all will be eaten. It is doubtless
the best of the legumes for the silo, as it can be more easily
handled for the cutter [probably a mechanical silage cutter]
than plants like clover or cowpeas. There are a number of
varieties, differing mainly in the time of ripening and the
color of the seeds.”
An illustration (non-original line drawing; p. 39) shows
a soybean plant with details of the leaves, flowers, and pods.
Note: The title page states that this article is “Compiled from
the publications of the Division of Agrostology.”
In the section on “Leguminous forage plants” are
subsections on yellow lupine (Lupines luteus, p. 41), Chinese
yam (Dioscorea batatas, p. 46), chufa (Cyperus esculentus,
p. 46), and peanut (p. 46-47). The latter states:
“Peanut (Arachis hypogea)–Of some value for hay, and
cultivated for hog pastures in all parts of the South. There are
two very distinct types in cultivation, the ‘common’ and the
‘Spanish.’ The former is the one which produces the peanut
of commerce. The plant grows as straggling as a potato, and
the nuts are produced on long peduncles and often quite
scattered. It is seldom used for hay, though often grown
for hogs. The Spanish variety is a smaller, more compact,
and erect plant, which produces an immense number of
very small nuts clustered closely at its base. This variety
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is growing in favor for hay, as the plant, with its closely
adhering nuts, is easily pulled up. The yield is from 1 to 2
tons per acre, and as nearly half the weight is in the nuts, the
hay is richer in protein than any other in common use. Either
variety makes fine fall pasturage for hogs, and as the hogs
do the harvesting, peanuts furnish the cheapest food for the
season.” Address: Agrostologist, Div. of Agrostology, USDA,
Washington.
37. Morris, Robt. C. 1899. The soja or soy bean (Letter to the
editor). Southern Planter (Richmond, Virginia) 60(6):276-77.
June.
• Summary: “Editor, Southern Planter:
“The article on ‘Waste Vegetable Matter’ in your April
number, page 164, has forcibly impressed me as to the value
of ‘soy bean.’
“I have planted the bean, but gave it up on account of
the loss from shelling out whilst gathering and from the
hardness of the grain. Will not Mr. Morris kindly give,
through the Planter, his method of growing, gathering and
feeding soy beans?
“Richland Co., South Carolina, J. Shoolbred.
“The letter of Mr. J. Shoolbred, referring to the part of
my article on ‘Waste Matter,’ in the April Number of the
Planter, page 164, touches a question of vital importance
to every tiller of the soil, or any one who has to do with the
ground.
“There are two values to every kind of feed–most
farmers think of only one–the feeding value and the manure
value. The feeding value determines the fertilizing value; a
food rich in feeding value, gives as a waste product rich in
fertilizing quality.
“It being an accepted fact that the soy bean is the richest
vegetable or grain we can grow, it follows that the waste is
the most valuable. When this becomes better known, and
our farmers have an eye to a fat manure heap, as well as fat
stock, then it will be that the soy bean will be a standard
instead of a special crop. The bean far excels the cow pea in
the quality of the manure to be made by feeding either.
“If intended for fodder, I find it best to plant in rows 24
inches apart, and put on seed at the rate of one bushel per
acre. This gives many small branches and great leaf growth.
“For soy bean fodder let the beans get into hard dough,
a few pods turned a little brown. At this time no leaves have
fallen.
“Cut at this stage there is practically no waste in
handling, and we save all the leafage–a very important thing
in feeding.
“A common binder cuts them very nicely. Do not bind
too tight: make small sheaves, and set four sheaves in a
shock. There is so much oily matter in soy beans they heat
and mould unless thoroughly cured before putting into bulk.
“I let them stand in the shock until the seeds are hard
and brittle. A very few seeds may shell out, but the loss is

small, and they are good for the ground.
“They can be cut with a mowing machine, or a table
rake reaper. I use the table rake on our farm, and let the
bundles lay four or five days, then double up the bundles,
turning all the bundles, so as to get the bottom of the piles
dry.
“This fodder is fed unthrashed to every animal and fowl
on the farm. In this way stock do not seem to notice the
hardness of the seed.
“I am careful to have them dry when put in the barn or
stack. The cow pea can be put up a little green, but the bean,
on account of the oil in it, would mould.
“For planting, I use corn-planting tools, or a grain drill. I
do not think it best to sow soy beans or cow peas broadcast. I
plant in rows and run a lever harrow over them about twice.
It kills the weeds and stimulates the growth of beans.
“This year I shall mix some soy beans in with the cow
peas we grow for cow-pea hay, to lift the vines up off the
ground.
“I shall also plant soy beans and Kaffir corn to cut when
beans and corn are ripe or in condition for fodder. To plant
with Kaffir corn or field corn we like the bean the best. The
vining habits of the pea make it hard to handle.
“I know of no farm crop that has such infinite
possibilities as the soy bean. It is the most certain of all farm
crops; has, so far, no insect enemies; yields a greater number
of bushels of beans than corn; on thin land (in our section) its
feeding value is four times that of corn.
“The feeding tables show that clover hay is worth
$11.20 a ton for feed, and that soy bean straw is worth
$11.40, after the seed is thrashed out. An acre of soy beans
will make as much straw as a crop of clover will on the same
land. While this seed and roughness is being made the microorganisms are building little nodules of nitrogen on to the
roots, and feeding the land for the following crop.
“Robt. C. Morris, Olney, Illinois.”
Note: This is the earliest document seen (June 2021)
that mentions the term “binder” or “common binder” in
connection with soy bean production. Address: Olney,
Illinois.
38. Haney, J.G. 1899. Harvesting soy beans. Kansas Farmer
(Topeka, Kansas). Sept. 7. p. 3, col. 4.
• Summary: “The greatest drawback to the bean crop is the
lack of any practical means of harvesting it. Beans have
not been grown extensively enough to draw the attention of
any of the harvesting-machine companies, so no machines
have been put out. But beans are a common crop in many
sections of the United States, and the writer was surprised to
find, a short time ago, that there were ten companies listed
in the Buyer’s Guide, published by the Farm Implement
News, of Chicago, that make bean-harvesters. The attention
of the companies has been drawn to the fact that Kansas
is coming to be a bean State, and their machines are in
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demand, and will doubtless be in the market in another year.
We are securing samples of several of the machines at the
experiment station, and will give them a trial.
“However, machines that are to come do not help to
harvest the present crop. We have made two machines here
this fall that are doing first-rate work. The toughness of the
bean stalk makes the problem much more difficult than if it
were soft and easily cut. We have not found it practicable
to use a mower or self-rake reaper because it is hard on the
machine to run on the loose ground, and with the mower,
driving over the beans shells them out. The bean-harvesters
made in the East cut two rows, and shove them together into
a windrow between where they stood, the cutting being done
by heavy knives slanting back at an angle of about 45º, and
running under the ground deep enough to cut the roots rather
than slide over them.
“Any cultivator that can be spread wide enough to
straddle two rows can be used to make a machine, and
the heavier the cultivator the better, as it will run steadier.
The knives of a common gopher weed cutter, or Tower’s
cultivator, can be used but are a little too short The knives
should be not less than two and a half feet long, and three
feet is better as it gives more chance for adjusting. The
knives can be fastened to the shank of the cultivator in
various way. If the knives of a Tower’s cultivator are used
they have an attachment that can easily be clamped to the
shank of the cultivator by first bolting a strip of iron on the
side of the shank and putting a piece between, thus leaving a
place to clamp the knife, and the slant of the knife backward
can be easily regulated here. Knives can be made by taking
a strap of steel three-eighths inch thick and two inches wide
and bending it so as to bolt on the shank, leaving about two
feet for the knife, bent back so that trash will not gather on
the edge. We have used such knives with fair success where
the ground is very clean and the beans are not too heavy. In
any case, any machine works better in clean land.
“After the beans are cut we rake them immediately with
a horse rake, using one horse. The horse can walk between
the windrows, rake four rows at a time, and not walk on any
of the beans. Our bean rows are thirty inches apart, and of
course wider rows would require different adjustment. Beans
may be stacked if thoroughly dry, but it is perhaps safest to
thresh from the field.
“We have seventy-five acres of beans at the college
farm this year and know that it is a profitable crop to raise,
and we would say, do not get discouraged because they are
difficult to harvest. Anything that is wanted real badly will be
forthcoming. A practical bean-harvester will soon be on the
market and in reach of every farmer. Stay by the soy beans
and they will do you good.” Address: Kansas Experiment
Station.
39. Stoddard, W.H. 1900. Soy or soja beans and cow peas
for feeding and fertilizing. Independent Press (Griggsville,

Illinois) 21(9):1, 4. Jan. 3. Paper read at the Farmers’
Institute.
• Summary: W.H. Stoddard, a soybean pioneer in Illinois,
argues that the three best crops to restore depleted soil on
farms are the legumes clover, cow peas, and “soy or soja
beans.” Moreover, these can combine with a grain crop
as fodder for livestock. “I think the best of this trio of
leguminous plants is the soy bean or as it is generally but
incorrectly called, the soja bean. This plant is a native of
Southeastern Asia, growing wild in Japan, Java and parts
of China. In Japan, where the greatest use has been made
of it as food for man and beast, there are many varieties,
like our corn with us, but only a few have been introduced
into this country. Here it is divided into three classes, the
Early Dwarf, the Medium Early and the Late Mammoth. Of
these three there are white, yellow, green and black seeded
varieties, which differ but little in value of composition
for feeding... I prefer the yellow as they have proven more
productive of seed and the seeds are larger than the other
varieties...
“The Late Mammoth grows 3 to 7 feet high, but seldom
forms seed north of the Ohio river and only ripens in our
southern states. It is worthless here except for hay or green
forage for pasture or to plow under for fertilizing. The Early
Dwarf has been grown successfully as far north as Wisconsin
and Minnesota where corn is a doubtful crop.
“No soil is too poor for it to thrive and grow. It even
yields a fair crop on ground too poor to grow clover. Unlike
cow peas, which are a failure as a seed crop on rich land, it
stands prosperity, and instead of running to vines, it simply
increases alike its yield of forage and seed. So far no insect is
known to injure the vines while growing. Chinch bugs never
touch it. Drouths that burn up clover and cow peas and fire
corn, have little effect on it. Rains that make ‘little yellow
corn’ and rot off cow pea vines, do not injure the sojas. If
cut for hay or seed and lying on the ground, rains that would
utterly ruin clover, corn fodder or cow peas, rarely injures
the sojas...
“My sojas with less than half a stand, averaged 10
bushels per acre, while crops, of 25 to 60 bushels are
common, average crops, according to soils and seasons, and
over 100 bushels per acre have been grown at the south.
Grown for forage or hay it yields 5 to 15 tons green and 2 to
5 tons dry. As hay the sojas are ¼ richer feed than clover, 3
times richer than field corn cut green purposely for fodder...
“As a dairy feed they are of the greatest value, giving an
additional amount of milk and butter and also adding to the
quality of the latter...
“In my own experience I can say I never tried a better
feed for calves or brood sows and pigs than the sojas, either
green or dry. They fairly go wild over the mature green beans
if offered to them when grass is dry and before corn is ready
to feed.
How to plant, cultivate, harvest, and thresh the sojas:
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“Plant about a peck per acre in drills with a corn planter in
rows 20 to 30 inches apart... To harvest the Early Dwarf is
quite a task, as the seed pods set so low on the stalks and
they are so tough and hard when ripe it is impossible to cut
them with a machine. It has to be done by hand with corn
knives or hatchets. Cut as soon as the pods turn yellow.
Catch the tops with one hand, cut and throw into small piles
to cure. Dry thoroughly and then thresh or store in a barn;
or better, in open shed till ready to thresh or feed. If many
are grown, they are best threshed with a common grain
separator, removing the concave and putting in a board in its
place. Don’t use a wind-stacker machine if you can get any
other, as they have to run too fast to do good work. If ripe,
don’t cut with a scythe; it shatters the beans and does not cut
low enough. Don’t use a hoe, the handle strikes the vines,
shatters seeds and the blade digs up clods of dirt to get mixed
with the seeds.”
The author concludes: “Don’t feed like it was corn
fodder or hay; remember they are very rich, condensed feed.
Try them. Write to the secretary of agriculture, Washington
DC, for Farmers’ Bulletins Nos. 16, 22 and 58. They are sent
free of charge to any address. No. 58 is specially valuable
as it is devoted entirely to the topic of soy beans as food
for man and beast, the different varieties and how to grow
them.”
Note 1. This is the earliest document seen (June 2021)
that uses the term “common grain separator” in connection
with soybean production. Address: Carlinville, Illinois.
40. Mackellar, A. 1900. Soy beans for the silo: experiments
with new fodder crops (Letter to the editor). Rural NewYorker 59(2614):151. March 3. Oversize.
• Summary: “A Hard Struggle.–Two years ago I got a small
package of Soy beans from Peter Henderson & Co. to try
them with corn as a ration for milch cows. I planted them on
one side of a field beside a wood, and the rabbits evidently
knew a good thing when they found it, for they ate them
off as soon as they had made a few leaves. Last year I got
enough beans to plant three acres and planted them in drills
with Corn King planter. Before the beans got over ground
a very heavy rain baked the surface of the field, and a great
many plants broke off short as they pushed their way through
the hard surface. Still there was a good stand left. They
got ordinary field culture with weeder and cultivator, and
some large weeds in rows were pulled by hand. Not having
scales, I cannot say what weight we got per acre, but at a
rough guess would say six to seven tons heavily podded and
averaging three beans per pod.
“In the Silo.–We put two team loads of corn and one
team load of Soy beans, thoroughly mixed as we cut them,
into a silo. We fed some of the mixture while filling silo for
a few days and found a decided increase in flow of milk after
the third time we fed above mixture. We reduced grain feed
one-half, and in some cases two-thirds; still milk kept up. As

soon as we stopped feeding Soy-bean mixture milk began to
shrink, and fell off all we had gained, though we fed cut corn
and full grain ration. As the Soy-bean mixture was about
the center of a silo 16 x 26 feet, we did not reach it until
the first week in December. At that time, owing to delay in
transportation, our supply of H.O. dairy feed gave out, and
we expected our milk would fall off. Instead of a shrinkage
we had a slight increase, and nearly all our cows had been
milking for 10 months. We tried one cow, which was nearly
fresh, on Henderson mixture and two pounds of corn-andcob meal and bran and she kept up full flow of milk, and the
quality and flavor were first class.
“I intend to give this mixture a thorough trial this
season, and will be glad to have any suggestions as to how
best to find out how near it comes to being a complete ration.
I ought to say that our car of H.O. dairy feed arrived just as
we finished Henderson’s Soy-bean combination, and though
we feed 40 pounds good silage and grain ration, our milk fell
off 65 to 70 quarts in a week. I think the Soy bean and corn
mixed as above ought to come very near solving the problem
of how to avoid the shrinkage in the Fall when pastures are
all dried up. Just now we are feeding millet (Japan) which
was cut and put into the bottom of a silo last September.
It comes out bright and nice and is eaten greedily, and the
results so far as milk is concerned show no difference from
corn silage. How would Japan millet and Soy beans do as
a soiling crop for early Fall or late Summer before corn
matures? The reason I put millet in silo last Fall was that I
wanted the ground where it was growing; besides it saved a
lot of time, instead of cutting a little every day. I would like
to know whether any of your readers have tried the above
mixture, and with what results. I think there is more in it for
the dairyman than he can get out of the usual crops grown for
soiling or silage.”
Note: This is the earliest document seen (June 2021)
that mentions the use of a “weeder” for soybean production.
Address: Rockland Co., New York.
41. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1900. A new
drought-resisting crop–Soy beans. Kansas Agricultural
Experiment Station, Bulletin No. 92. p. 19-28. March.
• Summary: Contents: Introduction. Description of the soy
bean. Variety to plant. Planting. Cultivating. Harvesting.
Yield. Feeding value: Steers, dairy cows, calves, cattle, hogs
and pigs, pasture for hogs, hay. Cost of production. Faults
of the soy bean. Fertilizing value (“it improves the soil on
which it is grown”). Will it pay for the Kansas farmer to raise
soy beans? Obtaining the seed.
“The Kansas Experiment Station began raising soybeans
in 1889 and has raised them every year since–in 1889
having 70 acres in this crop. We have found the soy bean
to stand the drought as well as Kaffir-corn or sorghum; it is
not touched by chinch-bugs; the grain is a richer feed than
linseed meal, and the plant enriches the soil on which it is

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 50
grown. We believe that in 1900 the soy bean should be tried
on a small scale by every Kansas farmer...
“The soy bean was brought [to Kansas] from Japan,
where it is extensively cultivated for human food, taking the
place of beef on account of its richness in protein. Because of
its peculiar flavor but few Americans like it.
“Variety to plant: Kansas farmers should plant the
Early Yellow soy bean. The Kansas Experiment Station has
tried many other varieties, and the Early Yellow is the only
sort that we have found that is satisfactory under Kansas
conditions. Other kinds either yield too little or the crop
does not mature during our season. In the spring of 1899
we issued a press bulletin describing the merits of the soy
bean and recommending the farmers to give the crop a trial.
The College had no seed for sale and farmers ordered from
the seed men, simply writing for soy beans. As long as the
supply of Early Yellow soy lasted orders were filled with it,
and the crops are reported satisfactory. After this supply was
exhausted the seed men filled the orders with the Late Yellow
soy, a variety that matures in Georgia and Alabama. Kansas
farmers who planted the seed of this late variety report that
but a small portion of the crop matured, the rest being killed
by frost. Early Yellow soy beans planted May 12, 1899, were
harvested August 23; planted after wheat, July 14, 1989,
were ripe October 9.”
“The beans should be planted in rows 30 to 42 inches
apart, with the single beans dropped 1 to 2 inches apart in
the rows. One-half bushel of seed per acre is required. The
ground should be in good tilth, and the weeds thoroughly
killed just before the beans are planted... We cultivate the
same as corn, using the two-horse cultivator with small
shovels and taking great care not to ridge the ground...
Where more than 10 acres of soy beans are grown, it will
pay to harvest them with a regular bean harvester... As
soon as cut, the beans should be raked into windrows and
immediately shocked, and left to cure in the cocks. The
thrashing may be done with the ordinary grain thrasher, using
all blank concaves, and running the machine slow enough to
prevent cracking the beans... Farmers with better ground than
ours report a yield of 20 bushels per acre, using our seed.”
Five experiments were conducted feeding ground
soybeans (14.4% fat) to hogs: “These experiments show that
when soy beans are fed with corn or Kafir-corn for fattening
hogs a saving was made in the amount of feed needed to
make 100 pounds of gain of 13, 24, 31, 33, and 37 per
cent., the amount varying in different experiments. Can the
Kansas farmer afford to go without the soy bean and lose
this saving?” (p. 25). Soy beans also make a pasture that is
greatly relished by hogs.
Cost of production (p. 26): When grown on a large
scale in Kansas, with ordinary prices for farm labor, it costs
about 40 cents a bushel to raise soy beans. “This includes all
expenses from preparing the ground for planting to storing
the thrashed beans in the bin, but does not include rent.

“During the summer of 1899 we kept an account of the
cost of raising soy beans on fields containing a total area of
sixty acres. Labor cost $1.25 per day for a man and $2.50 per
day for a man and team. The cost per acre was: Preparation
of land, $1.35; planting, 30 cents; cultivating, $2; hoeing, 70
cents; harvesting, $1.40; thrashing, $2.57; total, $8.32. The
yield of the 60 acres was 932 bushels, making the total cost
per bushel nearly 54 cents.” Kansas dairymen, hog raisers,
and stockmen should all raise soy beans.
“Obtaining the seed: Most seed men sell soy beans,
listing them as soy beans, soja beans, or coffee beans. The
following farmers report having raised soy beans in large
quantities in 1899: Hon. Geo. M. Munger, Eureka, Kansas;
A.E. Clark, Pleasant Hill, Kansas; M.L. Dickson, Edgerton,
Kansas; Wm. C. Lee, Manhattan, Kansas; H.H. Clothier,
Vera, Kansas; D.L. Beale, Montana, Kansas; O.E. Simmers,
Abilene, Kansas.”
Illustrations (by Hench, p. 20, 22-23) show: Two soy
bean pods and two soy beans (full size). A soy bean knife
on a cultivator beam. A full-page soy bean plant, with many
leaves and pods.
Note 1. This is the 2nd earliest document seen (June
2021) that uses the word “harvester” (“a regular bean
harvester”) in connection with soybean production.
Note 2. This is the earliest document seen (June 2021)
that uses the word “horse” (or “horses”; “the two-horse
cultivator”) in connection with soybean production.
Note 3. This is the earliest document seen (Sept. 2007)
that gives an itemized accounting of the cost of producing
soybeans.
Note 4. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Early Yellow. There is
good reason to believe that this is simply a new name for the
Yellow Soy Bean, the name which had been used at Kansas
since 1890. Address: 1. M.S., Agriculturist; 2. M.S., Asst. in
Dairying; 3. B.S., Asst. in Field and Feeding Experiments.
All: Manhattan, Kansas.
42. Wallaces’ Farmer (Des Moines, Iowa). 1900. Soy beans
in Kansas and Nebraska. 25(19):507, cols. 3-4. May 11.
• Summary: “We hope our southern Kansas and Nebraska
readers who have not grown soy beans before will not let
another year pass without experimenting with the same. The
soy bean in that section is past the day of experiment, and
from a paper by Prof. J.G. Haney, of the Kansas Experiment
Station, published in the quarterly report of the State Board
of Agriculture of March, 1900, we quote in substance such
directions for planting them as Kansas experience has
suggested.
“First, prepare the land the same as for corn. Don’t list.
Don’t plow the ground until you have the seed and are ready
to plant, then plant immediately. It is essential after the beans
are planted to compact the ground as thoroughly as possible
around them. If you have a Campbell subsurface packer
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that is the best implement; next to that, a heavy roller. The
essential thing is to get the soil pressed as closely as possible
around the seeds in older to secure germination. If you do not
do this, you will have a poor stand if dry weather follows.
“Drill thirty inches apart with seeds three or four inches
apart in the row. Any wheat drill will answer the purpose, but
the press drill is best. The following are the directions as to
how to plant:
“’Tack pieces of pasteboard over all the holes except
those which will put the rows the proper distance. With an
eleven-hole drill, by stopping all but the outside and middle
holes, if the holes are six inches apart, three rows thirty
inches apart can be planted at the same time. A thirteen-hole
drill treated the same way will put the rows thirty-six inches
apart. A marker may be put on the drill by bolting a 2x4
timber to the middle part of the frame and let project behind
to attach the marker to, and the other end pulled by a chain
or rope from the marker to the double-tree. Or a slat may be
fastened to the frame and let project on either side in front
of the wheel, and a light chain hung from this to drag in the
wheel mark made the previous round, and so adjusted as to
indicate the proper distance.
“’After the holes are stopped properly put in some
beans, and on a smooth place let down the shoes and run
the drill a few yards. Where the beans seem to be uniform,
measure off a few feet and count the beans in the measured
space; there should be four beans to the foot, and after a
few trials the drill can be adjusted to plant properly. Notice
where the feed bars rest, and it will be well to test the drill
occasionally to see that it is planting properly.’
“The last week of May or the first of June is time
enough, but in the southern part of the state you can possibly
get a crop after the wheat is taken off, provided the season be
favorable. If a dashing rain comes just after planting, run a
light harrow across the rows. Let the first cultivation be deep
and close to the plant; afterwards surface cultivation to keep
the surface of the soil loose and check evaporation.
“Why do we urge the sowing of soy beans? Mainly in
order that our Kansas and Nebraska readers may get the
full use of their corn. The trouble in that section, except
where alfalfa can be grown, is that it has a great abundance
of fat-formers which can not be used to advantage without
flesh-formers which are as scarce and dear as fat-formers
are cheap. Now by adding one-fifth of a bushel of soy beans
to a bushel of corn, they will get as much gain as with two
bushels of corn; in other words, a bushel of soy beans is
worth about five bushels of corn.
“It may be that the best way to dispose of a crop is
where they are in the same enclosure to turn the hogs in
and feed them off without harvesting either; in other words,
under these circumstances, one bushel of soy beans and five
bushels of corn would be equivalent to ten bushels of corn,
and the expense of growing the soy beans, barring the seed,
would be no more than that of growing the corn in a doubtful

corn country.
“For more full particulars on these points, for the
method of harvesting, and the results of the experiments
with hogs proving the truth of the above proposition, see
the article from which this is taken, the quarterly containing
which can be had by our Kansas readers on application to
Hon. F.D. Coburn, Topeka, Kansas, and by our Nebraska
readers on application, accompanied by eight cents in
stamps. Soy beans will succeed where corn will fail.”
43. Wallaces’ Farmer (Des Moines, Iowa). 1900. Drouthresisting crops (Letter to the editor). 25(20):533, col. 1. May
18.
• Summary: “The observations of the writer have been
limited to the growth of the crops named below in Kansas.
It is believed, however, that such crops as Kaffir coin and
soy beans are destined to become of great importance to the
agriculture of large sections of our country. For this reason
the following notes have been collected with a view that
something of value to Iowa farmers may yet be discovered in
the drouth-resisting crops of the Southwestern plains.
“The Soy Bean or Soja Bean (Glycine hispida).–Like
many others of our cultivated plants, the soy bean is not
known in a wild form. It has been cultivated in China, India
and Japan for ages and has probably become so modified by
the influences of cultivation that it has lost its resemblance
to its wild progenitor. The plant is remarkable for its
ability to resist extremes of drouth and heat. The hispida
or hairy epidermis of the leaves probably aids in retarding
evaporation, thus preventing too rapid transpiration in dry,
hot weather. The Oriental nations use it in their agriculture
as a means of keeping up the fertility of the soil. This result
is accomplished by means of nitrifying organisms which
inhabit little nodules on the roots of the plants. The soy
bean plant, therefore serves the purpose of indirectly taking
nitrogen out of the atmosphere and fixing it in the soil where
other plants may use it. When first brought to America, the
beneficent bacteria were not associated with the plant and
it was grown many years in Kansas before a nodule was
observed. By means of inoculation with soil from one of the
Eastern states, the bacteria have been introduced into Kansas
during the past two years and somewhat widely distributed.
In Japan, many varieties of soy beans are grown. At the
Kansas Experiment Station ten or twelve varieties have been
grown, but all except the yellow soy have been discarded.
The greatest fault of the soy bean is in the small yields that
are obtained, fifteen bushels per acre being a heavy yield in
Kansas.
“The Eastern people esteem the soy bean very highly for
human food, but its strong flavor will interfere with its use
for this purpose in America. Its chief value in our agriculture
will be found in its usefulness as a feedstuff for domestic
animals. When grown for grain, the straw is worthless as a
feed, but when cut and cured green the soy bean plant makes
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excellent hay, or if fed out at once no other plant excels it for
soiling purposes. The grain has an exceedingly high feeding
value, owing to its richness in protein and fat. The following
table gives a basis for the comparison of soy beans with
some other common feeds:
This table has four columns: Kind of feed-stuff, protein
%, fat %, and carbohydrates %. The kinds of feed-stuff are
soy beans: (34.0%, 16.9%, 28.8%), linseed meal (33.2%,
4.0%, 38.4%), dent corn (10.3%, 5.0%, 70.4%), bran (12.5%,
3,6%, 42.1%), cottonseed meal (32.0%, 10.0%, 20.2%),
alfalfa hay (10.7%, 1.4%, 37.3%).
“This table shows that soy beans are more than three
times as valuable for both protein and fat as corn. If the fat is
reduced to its equivalent in carbohydrates and added to the
carbohydrates, it is readily seen that soy beans lack only a
little more than nineteen per cent of being the equivalent of
corn in carbonaceous materials, while their protein is almost
three and a half times as great. If we compare them with corn
on the protein basis we find that they are more than three
times as valuable, pound for pound. Since protein is the most
expensive feed-stuff on the farm it follows that a yield of
fifteen bushels of soy beans per acre is a fairly paying crop
“Soy beans when fed with Kaffir corn meal to hogs have
given wonderful results at the Kansas Experiment Station.
One hundred pounds of Kaffir corn meal fed alone gave 15.4
pounds of pork. One hundred pounds of a mixture of fourfifths Kaffir corn and one-fifth soy beans gave 23 pounds of
pork. The following table illustrates this:
“100 lbs Kaffir corn alone produced 154 lbs. pork worth
@ 3¢ per lb., 46¢.
“100 lbs. of mixture produced 23 lbs. pork worth @ 3¢
per lb, 69¢.
“400 lbs. Kaffir corn alone produced 4 x 15.4 lbs pork
worth @ 3¢ per lb, $1.85.
“400 lbs Kaffir corn plus 100 lbs. soy beans produced 5
x 23 lbs. pork worth @ 3¢ per lb., $3.45.
“Gain due to 100 lbs. soy beans, $1.60.
“This shows that, when pork is worth three cents soy
beans are worth $32 per ton to feed with Kaffir corn to hogs.
“Soy beans should be planted in drills the closer the
rows the better, as long as one can give good intertillage
with a horse cultivator. They can be planted with a Dowagiac
grain drill better than with other implements. The ground
should be in good tilth before planting the crop, and the
soil should be warmer than is required for corn. The crop
matures in about two and a half months, and should have
the advantage of the driest and hottest season of the year
in which to make its growth. Plant a half bushel of seed
per acre, cultivate as you would cultivate corn, and harvest
before all the pods have turned brown. A bean harvester
should be used, which consists of two long, thin steel knives
running a little below the surface of the ground and attached
to a frame very similar to a riding cultivator. The implement
cuts off two rows of beans at once and iron fingers attached

to the machine roll together the two rows in a windrow. They
are then raked into bunches with a hay rake and should be
cocked up and let cure in the field for several days. It is more
economical to thresh them out of the field than to stack them.
A steam thresher can thresh the beans without cracking them
if all the concave teeth are removed and the machinery is run
just as slow as it can be run and not have the sieves clog. It
cost the Kansas Agricultural College in 1899 $8.40 per acre
to cultivate, harvest and thresh the crop.
“There is a great field for the seed breeder to work upon
soy beans. It is said that they yield much more abundantly
in their native land than in the United States. When we have
succeeded in breeding up varieties that will yield twenty-five
bushels per acre we may expect the soy bean to be one of
the most valuable plants in cultivation. It is possible that the
strong, disagreeable flavor may be bred out of them, and that
they may become of general use on our tables.”
44. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1900. Soil
inoculation for soy beans (Continued–Document part II).
Kansas Agricultural Experiment Station, Bulletin No. 96. p.
97-116. May.
• Summary: Continued: Part 2 of Bulletin 96 (p. 112) is
titled: “Field Work in Soil Inoculation for Soy Beans,”
“H.M. Cottrell, M.S., Agriculturist.
“D.H. Otis, M.S., Assistant in Dairying.
“J.G. Haney, B.S., Assistant in Field and Feeding
Experiments.
“The experiments made by Mr. Otis demonstrated
that Kansas soil does not contain the bacteria which form
tubercles on the roots of the soy bean, and that these bacteria
can be introduced by the use of infected soil. In 1898 and
1899 the Farm Department made experiments to develop
methods of inoculating soil that would be practicable in large
fields under ordinary farm conditions.
“First Experiment
“Two acres were planted in the spring of 1898 to
Early Yellow soy beans. The beans were planted in drills,
with rows thirty-three inches apart, and the two acres were
divided into sixteen plats. The inoculated soil used in this
experiment was taken from a plat inoculated in 1896 with
soil from the Massachusetts Experiment Station, and on
which soy beans had been grown in 1896 and 1897.
“This inoculated soil was taken up and dried until
it would crumble easily and then applied as indicated.
Inoculated water was made by soaking for three days half a
bushel of inoculated soil in two-thirds of a barrel of water.
Soy beans were placed in a sack and immersed in this water
until thoroughly wet and then planted. Soy beans were
mixed with the infected mud in this barrel, allowed to drain,
and were then planted. On other plats the infected soil was
applied as shown in the table.
“Twenty average plants from each plat were carefully
dug up, the soil washed from the roots, and the tubercles
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counted. The treatment given the plats and the results shown
by this count are as follows:”
A complex table with 15 rows shows the results. The
three columns are: (1) Amount of soil inoculated (e.g., “9.
Infected soil broadcast before seeding, 1000 pounds per
acre”). (2) Tubercles on twenty plants, (3) No. of plants
having tubercles.
“In this trial the only satisfactory results were obtained
by drilling the infected soil with the seed.
“In a plat inoculated with Massachusetts soil two years
before, twenty plants bore 136 tubercles, one plant bearing
thirty-five and only one plant not having any tubercles.
In another plat, inoculated Massachusetts soil was spread
thickly in the bottom of the drill furrow, and the seed
dropped in it. Twenty plants in this plat bore 509 tubercles on
their roots, one plant having seventy-one, another sixty-nine
tubercles, and only one plant not having any.
“Second Experiment
“At the time the plats in the first experiment were
planted, 11½ acres were planted to soy beans in another field.
The entire field was treated, before planting, with inoculated
soil sown broadcast at the rate of 1000 pounds per acre.
The inoculated soil was distributed by hand from wagons as
evenly as possible, and then mixed with the soil of the field
by a disk harrow. The soy beans were planted in rows thirtythree inches apart.
“A careful examination of hundreds of plants on this
field failed to show a single tubercle, and this method, with
the quantity of soil used, is a total failure.
“Third Experiment.
“The first and second trials convinced us that, to secure
satisfactory results, the inoculated soil must be placed in
contact with the seed as the seed lies in the ground, that the
young roots may come in contact with the tubercle-forming
bacteria as soon as possible.
“We were anxious to develop a practicable method of
securing this result the first year the trials were made, and
after oats had been harvested from a field it was plowed and
planted to soy beans. We had only an ordinary two-horse
grain-drill. We put the beans in the grain box, stopping up all
the holes but two, so as to make the rows the proper distance
apart. A box was placed on top of the drill to hold the
inoculated soil. The drill planted two rows of beans. We took
two large tin funnels, connected them with the drill holes
by rubber tubing, and poured the inoculated dirt into these
funnels with scoops. The team was driven slowly, and we
could watch the inoculated soil and the beans falling together
into the drill mark, every bean being thoroughly surrounded
with the inoculated soil. The method was crude, but it put the
inoculated soil and beans where we wanted them.
“The beans were planted July 21, 1898, and 611 pounds
of inoculated soil from the Massachusetts Experiment
Station was drilled in with the beans on half an acre.
“The result of this trial was all that could be desired.

In ten days after the bean plants appeared above ground
tubercles could be found on their roots, and when the plants
became full grown the roots were thickly studded with
tubercles.
“Experiments in 1899.
“In the spring of 1899 we purchased a grain-drill having
a fertilizer attachment. Inoculated soil was taken from the
rows of beans grown in the third experiment of 1898, spread
on boards in the field until it became well dried, and was then
powdered. The drill was set to sow 600 pounds of fertilizer
per acre; all the holes were stopped except those connected
with the spouts from which the seed was being dropped. The
drill planted the seed and mixed the inoculated soil with the
seed as fast as the team could walk. We inoculated forty-six
acres of soy beans. The results were satisfactory, nearly all
plants bearing a large number of tubercles.
“Profits from Inoculation.
“Kansas farmers should raise soy beans because of their
value as feed, and the benefits from inoculation give an extra
profit. Soy beans are richer in flesh-, blood-, milk- and bonemaking material than linseed-meal. They can be raised at a
cost of thirteen to eighteen dollars per ton, and, pound for
pound, are worth a little more than linseed-meal for fattening
steers and sheep and in feeding dairy cows and young stock.
In experiments made at this Station, soy beans, fed with
Kafir-corn and corn in fattening hogs, made a saving in the
amount of feed required to make 100 pounds of gain of from
thirteen to thirty-seven per cent. Besides these qualities, soy
beans stand drought as well as Kafir-corn or sorghum and are
not touched by chinch-bugs.
“The yield of crops of all kinds is increased where they
follow soy beans, wheat showing in large fields an increase
of five bushels per acre when following soy beans over that
grown on adjoining land that had not been in beans. This
increase is shown where soy beans bearing no tubercles
have been grown. Where no tubercles grow on the roots the
soy bean does not add fertility to the soil but simply makes
available for other crops the plant-food already in the soil.
The soy bean is a strong feeder and can obtain plant-food
from the soil that a weaker plant like wheat is unable to
secure. Then, when the beans are harvested, their roots decay
and the plant-food in them is in such a condition that wheat
or other ordinary farm crops can easily use it.
“Inoculated soy beans add plant-food to the soil.
Nitrogen is one of the most needed elements of plant-food.
The reduced yield from our long cultivated fields comes
chiefly from the lack in the soil of nitrogen in a form which
our field plants can use. Four-fifths of the air is pure nitrogen
but ordinary plants can make no use of it. The bacteria that
cause and live in the tubercles on soy-bean roots take this
nitrogen from the air and put it in such a condition that our
ordinary field plants can use it. In this way inoculated soy
beans, while yielding a profitable grain crop, make the soil
richer than before the crop was grown. Where the beans do
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not have tubercles no plant-food is added to the soil, but that
already there is made available for the production of larger
yields of crops following the soy beans, and in the end the
land is made poorer” (Continued). Address: Manhattan,
Kansas.
45. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1900. Soil
inoculation for soy beans (Continued–Document part III).
Kansas Agricultural Experiment Station, Bulletin No. 96. p.
97-116. May.
• Summary: Continued:
“Inoculation for Renters. Inoculation of the soil for soy
beans is profitable for the farmer who owns his land. It is
also especially adapted for the man who rents the land on
which he raises crops. Most rented farms in Kansas are let
from year to year. Alfalfa and clover usually require the loss
of the use of the land for one year after seeding, and in many
sections there is not a good market for the hay. This keeps
the tenant from raising these crops; he grows one grain crop
after another, and with slowly reducing yields and decreasing
profits both to himself and the owner of the land. The renter
can raise soy beans, inoculate the land, and have a profitable
grain crop. The next year he can follow with any other crop
desired. No time is lost, and only marketable crops need be
raised.
“If sufficient rain falls after harvest, soy beans may be
planted after wheat or oats, and the ground inoculated and
enriched without interfering with the regular crops.
How to Inoculate Soil.
“One hundred pounds of inoculated soil will be
sufficient to start 500 feet of row for an inoculating bed. If
a drill is not convenient, a shallow furrow may be opened
by any convenient tool, the infected soil thickly spread
along the bottom of this furrow, and the soy beans dropped
one to two inches apart in the row, and covered with the
soil of the field in which the beans are planted. The plants
growing in this row will be well supplied with tubercles. In
harvesting, the soy beans are cut off just below the surface
of the ground. This leaves the roots with the tubercles in the
soil. In collecting the soil from this row, after the beans are
harvested, take just a spade width in the row, and take up
the dirt to a depth of four to five inches, going as deep as the
tubercles extend. Spread this dirt on boards in the sun until it
becomes well dried, and then sack it and store in a dry place.
The soil from 500 feet of row will supply sufficient soil to
infect several acres the second year.
“Our experiments have not been conducted long enough
to thoroughly test the matter, but it is probable that a field
once inoculated will always remain inoculated, and that the
bacteria will slowly increase in the soil. The bacteria live for
a long time in the soil after the plants are removed. We have
kept dry inoculated soil in sacks two years, where it became
as dry as road dust, and it had full strength in producing root
tubercles when used.” Address: Manhattan, Kansas.

46. Norton, J.C. 1900. Soy beans in Kansas. Rural NewYorker 59(2630):437. June 23. Oversize.
• Summary: “On page 283 The R. N.-Y. has an article on
Soy beans. The early variety does best in the northern part
of Kansas, while the tall late variety is better in the extreme
southern part of the State. I reserve a strip of land that I
desire to manure, and after all other crops are in, and my
boy is running the cultivator among the potatoes, corn and
Kaffir in May, I put 200 loads of manure on to 10 acres or
more. This is plowed and planted to Soy beans the last of
May, and all weeds killed, except Crab grass, which comes
on in June. I drill in rows 42 inches apart, trying to get the
seed two inches apart in rows, or one-half bushel per acre,
but a corn planter usually puts the seed five inches apart
and uses one peck per acre. A press wheat drill with every
other hole stopped up will put the seed in best. Give one
good cultivation, and sow millet, oats, flax or kale, and this,
together with the beans and Crab grass, makes about two
tons dry feed per acre, and the beans, when eaten with the
other mixture, form exactly the proper feed when fed once
per day.
“I harvest with table rake, stack and feed once per day
from stack without thrashing. It is the ideal sheep food, and
gives an enormous profit to the crop of wool and lambs, as
this, together with corn fodder and corn twice a day, makes
a perfect balanced ration, especially when a few bushels of
small potatoes are given at noon. My plan is to turn the sheep
into the stack when I go in to dinner, and take them, out as
soon as I get up from the table, then give them (50 ewes)
two bushels small potatoes, raking around stack and feeding
orts [sic, oats] to horses. The other two feeds for sheep are
thrashed corn fodder in troughs, and shelled corn. The Soy
beans are cleaned up about lambing time, then the clover
takes their place in the ration. The land they grew on is Fall–
plowed and put in potatoes the next year, potatoes followed
by flax without plowing, flax ground plowed in August and
sown to kale. The kale cut when in half bloom and made into
hay, ground Fall-plowed and planted the next year to corn,
the corn followed by manure and Soy beans; five crops in
four years and one manure dressing.” Address: [Kansas?].
47. Burtis, F.C. 1900. Stock feeding. Oklahoma Agricultural
and Mechanical College. Agricultural Experiment Station,
Annual Report p. 120-29. For the years 1899-1900.
• Summary: In the section titled “Some Oklahoma feeding
stuffs” is a subsection on “Soy beans” which states (p. 128):
“This plant should be grown for the grain it produces as it
contains about 30 per cent protein, and is relished by all
stock and can be fed to them with other grain, in proper
proportions, with great profit. The plant has little value as
hay but its erect growth enables it to be harvested for the
grain with machinery. The plant does well in Oklahoma.”
Also discusses: Cotton seed and its products (meal,
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hulls), cowpeas, alfalfa, sugar beets and mangels. Address:
M.S., Agriculturist and Horticulturist, Stillwater, Oklahoma.
48. Shaw, Thomas. 1900. Soy beans as a soiling crop.
American Agriculturist 66(8):171. Week ending Aug. 25.
• Summary: “The soy, bean, often designated the soja bean,
is an annual plant. When all the, conditions are favorable it
will grow to the hight [sic, height] of four feet or more, but
the average hight of the plants is from two to three feet. It
makes an excellent food for cattle and swine, probably also
for horses and sheep, although experience in feeding it to
horses and sheep is as yet somewhat limited. The green food
and the hay are excellent for cows in milk; the same is true of
the seeds when ground and fed with some less concentrated
food. Except the peanut, there is perhaps no other vegetable
product grown in this country which contains such high
percentages of protein and fat in a form so highly digestible.
“The yield of the green crop per acre varies much with
the conditions, but usually there be no difficulty in growing
10 to 15 tons per acre on average land. But the value of this
plant in producing food for live stock is measured less by the
yield than by the richness of the food.
“Since the soy bean is a child of the sun, it cannot be
grown successfully in far northern latitudes. The highest
adaptation for this plant will, in nearly all instances, be
found south of the fortieth parallel of north latitude [which
runs through Philadelphia, Pennsylvania; Columbus, Ohio;
and Champaign-Urbana, Illinois]. It will thrive best on soils
which may be termed medium in texture. Nearly all classes
of soils found on the open prairie have high adaptation for
the growth of this plant, and the same is true of all soils
that will produce good crops of Indian corn. It may be
successfully grown on land too low in fertility to produce
clover or cowpeas.
“As the soy bean is frequently grown as a catch crop, the
seedbed for it must in such instances be prepared
with some dispatch. This calls for a free use of the
harrow and roller after the land has been plowed.
But it may not be necessary in all instances to
plow the land when preparing it for soy beans. The
surface should be made smooth and fine for the
reception of the seed.
“When designed for soiling uses, the soy
bean should be planted in rows and usually with
the corn planter, the bean planter or the grain
drill. The distance between the rows will vary
according to the strength of the soil, the variety of
the bean and the date of planting. The extremes of
distance may be placed at about 24 and 40 in and
the mean distance at 30 in. When grown for seed,
the distance should he more than when the crop is
grown to provide green food or hay.
“The soy bean should never be planted until
the arrival of warm, settled weather, and the

planting may proceed as long as there is a reasonable hope
of sufficiently maturing the crop before the autumn frosts
arrive. In Kansas, for instance, crops planted on wheat
stubble in July have been matured.
“Wherever the soil does not lift with the wind, the roller
should both precede and follow the planting of soy beans,
unless where moisture is abundantly present. The cultivation
given should of course be generous and prompt, since the
beans grow so quickly that this work cannot be very long
continued.
“When the crop is grown for the seed it may be cut to
much advantage with a self-rake reaper. But when grown
for soiling or for hay it is more commonly cut with the
mower. When fed green, the cutting may begin as soon as the
period of early bloom, and it may continue until the crop is
sufficiently matured for making hay. When cut for hay, the
seeds should be about half grown in the pods. If the cutting
be deferred to a later period, many of the leaves will drop off
and the stems will become woody. An excess in the crop of
green food should be cut for hay rather than allowed to ripen.
“The method of feeding is much the same as that
followed in feeding [cow] peas. When soy beans are fed to
swine, the season of feeding may be continued until the crop
is matured. But it is more common to allow the swine to
gather the seeds for themselves when the crop has reached an
advanced stage of maturity.”
“From advance sheets of Prof Thomas Shaw’s book
on Soiling Crops and the Silo. Published by Orange Judd
company.” Address: Prof. of Animal Industry, Univ. of
Minnesota.
49. Rural New-Yorker. 1900. A soy bean harvester.
59(2640):590. Sept. 1. Oversize.
• Summary: “We have had quite a number of questions
from those who desire to get a cheap machine for
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harvesting beans. There are several machines made for
this purpose, most of them using a knife, which reaches
out under the beans and cuts and slices off the roots. At
Fig. 206 [illustration] is shown a device used at the Kansas
Agricultural College for harvesting Soy beans. With this
crop the pods grow so close to the ground that no grain
harvester can be used without wasting many of the beans.
A knife cutter should run slightly below the surface of the
ground in order to work properly. The picture shows a
knife made from strap steel two inches wide and 3/16 of an
inch thick. The strap should be 2½ feet long, six inches of
one end being bent at right angles to bolt to the shank of a
walking cultivator with shovels removed. The horizontal
part of the steel should be sharpened on the front side and
bent backward at an angle of about 30 degrees so that the
trash will not collect on it. The knife is set to run slightly
underground. If two knives are used, two rows may be cut at
a time, provided the rows are not too wide. But it will require
one man at each knife. This simple device is said to work
well in cutting off Soy beans and might be made to work
with the ordinary field bean.”
50. Washington Progress (Washington, Beaufort Co., North
Carolina). 1900. Soy-bean culture. Oct. 11. p. 1.
• Summary: From Home and Farm: “As yet the soy-bean is
comparatively new in America, but judging from ten years’
experience at the Kansas Experiment Station, where as much
as seventy-five acres have been raised in one season and
fed to fattening hogs, cattle, milch cows and young stock,
its value is clearly demonstrated, and it promises to rank
high in the agriculture of the future. At the special request
of Secretary F.D. Coburn, of the State Board of Agriculture,
the most approved methods of culture and use are related by
Prof. Haney, as follows:
“The soy-bean responds readily to good soil and plenty
of moisture, but will thrive and produce on land too poor, or
in a season too dry for ordinary crops. It is not molested by
chinch bugs, and there are no insect enemies or blights which
materially affect it. The root system of the soy-bean is very
extensive, striking deeply into hard subsoil and spreading
widely near the surface. Not only are they supported by
their extensive root system, but, being a legume, the noduleforming micro-organism on the roots enables the crops to get
part of its nitrogen food directly from the air, and leave in
the soil a store of nitrogen which benefits succeeding crops.
Nitrogen is the most expensive and easily depleted element
of fertility in our soil, and one of the strong points in favor
of soy-beans is that they fit perfectly in the short rotations
where clover and alfalfa are not practicable, giving a rational
rotation, and at the same time a paying crop.
“The land for soy-beans should be prepared the same
as for corn. Listing is not advisable, as the pods grow
close to the surface of the ground and would be covered in
cultivating. However, good results have been obtained by

listing [sic] the ground and then nearly tilling the ditches
before planting. The ground should not he plowed until time
to plant, and the planting done immediately after plowing.
Late plowing and immediate planting give the beans
opportunity to keep ahead of the weeds, which always bother
such a crop. Bean planting comes properly after corn and
Kaffir corn planting. By this time the soil is well warmed,
which insures prompt germination and rapid growth. After
plowing it is essential that the soil be compacted so as to
hold the moisture, as the beans require a relatively large
quantity to insure prompt germination.
“We get the best results by drilling in rows thirty inches
apart and three to four inches apart in the rows. The beans
grow upright, never falling down except on very rich land,
so they do not require more space. Planted at this distance
they shade the ground, which is desirable to prevent
evaporation and also to keep weeds down. Thirty pounds to
one half bushel of seed are required per acre to plant at this
distance. The best satisfactions [sic] comes from planting in
the spring, after the soil is well warmed. The last week of
May or first of June is not too late, depending on the season.
It takes from eighty to one hundred days for the beans to
mature, and they do best if this is during the most favorable
part of the season. They continue to grow and will mature
seed regardless of how dry the weather may be, although
the yield may be much reduced. Seed that is over two years
old is risky, and should not be trusted if new seed is to be
had. Seed should not be kept in close-woven sacks nor in
deep bins in quantity. It may heat enough to destroy the
germinating powers and not be previously noticed.
“If a dashing rain comes up after planting and forms
a crust the beans may ‘break their necks’ trying to push
through. If the crust has formed run a light harrow crosswise
of the rows. A few plants will be broken off, but not so many
as if harrowed lengthwise, and it will be much better than
leaving the crust intact.
“One of great objections to soybeans has been the lack
of an easy means of harvesting.
“The bean pod grows so close to the ground that no
sort of grain harvester can be employed in harvesting them
without losing some beans. If hogs or sheep can be put on
to glean the field a self-rake may be used very satisfactorily.
A mower will shatter the beans and crush them into the
earth, and does not give satisfaction. The stems being hard,
any knife cutter should run slightly below the surface of
the ground to cut them satisfactorily. When more than ten
or fifteen acres are to be handled it will pay to use a bean
harvester.
“After the beans are cut they can be raked with a hay
rake, and should be put in small shocks until dry, when
they can be threshed or stacked. Thrashing is done with an
ordinary separator, using all blank concaves, and running as
slowly as the machine will permit and not clog in the shake.
“Those who have grown them for hay are loud in their
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praises, and some think this is the most satisfactory way
of getting the benefit to the crop, especially where alfalfa
or clover are difficult to grow. For hay the seed should be
drilled or sown broadcast, and will require one and one-half
bushels per acre. They should be cut when the beans are well
formed but soft; the leaves will all be on at this stage, and a
large quantity of superior feed will be secured. The cutting
may be done with an ordinary mower, and the hay cured as
any other crop.
“As a soiling crop for cows, there is nothing better to
produce a high yield of milk. Shoats averaging about sixty
pounds per head, turned into a patch of soy-beans just as
the beans was forming, made a superior growth, without
any grain to speak of. They ate beans, leaves, stalk and all,
leaving only short stubs where the beans had been two feet
high.
“The soy-bean is richer than linseed meal, and nearly as
rich as cotton seed or gluten meal. The early varieties should
be insisted on, and some seed houses have sent out the late
sorts when an early variety was expected, with the result that
those who grew them were much dissatisfied. We advise that
the bean be tried in fields of not less two or three acres, as
smaller planting seldom gives satisfaction.”
Note: The term “listing the ground” is unclear.
51. Atwater, W.O.; Bryant, A.P. 1900. Availability and fuel
value of food materials. Connecticut (Storrs) Agricultural
Experiment Station, Annual Report 12:73-110. For the year
1899. See p. 79.
• Summary: If we know the amount of nitrogen in a seed
or plant, how do we calculate the amount of protein? In the
USA, this document first proposed the conversion factors.
Page 79:
Table 2, titled “Proposed nitrogen factors for the protein
of different groups of food materials” states:
“Animal foods 6.25
“Wheat, rye, barley and their manufactured products...
5.70
“Maize, oats, buckwheat and rice, and their
manufactured products 6.00
“Dried seeds of legumes 6.25
“Vegetables 5.65
“Fruits 5.80.” Address: Chemist, Mansfield (P.O. Storrs),
Connecticut.
52. Benedict, Francis G. 1900. Analyses of fodders and
feeding stuffs. Connecticut (Storrs) Agricultural Experiment
Station, Annual Report 12:209-18. For the year 1899. See p.
212-18.
• Summary: Among the products analyzed was soy bean
fodder (p. 212). The sample was taken on 25 Sept. 1899 from
about a ton of fodder which was being cut in a silage cutter.
A table (p. 213) shows its composition on a water-free basis
and on a fresh basis.

Ten samples of soy bean seed, grown in 1899, were also
analyzed in the same way. Address: Chemist, Mansfield (P.O.
Storrs), Connecticut.
53. Lane, Clarence B. 1900. Report of the Assistant in Dairy
Husbandry. New Jersey State Agricultural Experiment
Station, Annual Report 20:189-269. For the year ending 31
Oct. 1899. See p. 194-200.
• Summary: A table (p. 194) shows the “Cost and yield per
acre of soiling crops,” including soy beans. In the section
titled “General remarks concerning crops” (p. 195) we read:
“Cow peas and Soy Beans–One acre of each was grown.
The cow peas were sown broadcast, and the soy beans were
drilled. The yields were 10.2 tons and 5.2 tons, respectively.
As in previous years, the cow pea proved to be the more
valuable crop.
In the section titled “A special experiment with forage
crops” is a description of each of the 13 varieties grown
successfully, including (p. 197) “Soy beans.–A plant rich
in protein but coarser and less succulent than the cow pea.
Yield, 5.15 tons per acre.” Also described in this section
are: Yellow branching doura (millo maize), rural branching
doura, red and white kaffir corn, teosinte, dwarf essex rape,
cow pea, and velvet bean. “The following crops tested were
practically a failure: Horse Bean, White Lupine, Yellow
Lupine, Blue Lupine, Sainfoin, Seradella [Serradella],
Chicory and Spurry.”
The section titled “An experiment with inoculating
soy beans” (p. 199-200) begins: “An area of one acre of
sod ground was plowed in the fall of 1896 and sown to
wheat. The two seasons following this field was planted
to soy beans, and the yields were 5.50 tons and 5.16 tons,
respectively. The roots of the plants were examined from
time to time for tubercles, but none were found. It was
planned the third season to introduce the germs of soy bean
tubercles (1) by adding soil from old soy bean land, (2)
by adding dust from the floor where soy beans had been
threshed. The area of one acre was divided into five belts.
“Belt No. 1 received one peck [9.3 quarts] of soil taken
from old soy bean land. This soil was sent to us by the
Massachusetts Experiment Station. The beans were drilled
in with an Aspinwall planter on all of the belts. The soil
was distributed by means of the fertilizer attachment to the
planter.
“Belt No. 2 received one peck of dust collected from the
floor where soy beans had been threshed. The dust was also
sent to us by the Massachusetts Experiment Station. It was
distributed in the same manner as the soil on Belt No. 1.
“Belts Nos. 3, 4 and 5 were not inoculated. From the
time the plants were 6 inches high, there was seen to be a
marked difference between those of the untreated and those
of the treated belts, the latter being noticeably larger and of a
deeper green color.
“The yield of forage on the different belts was as
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follows: with one peck of soil, 2,400 pounds; with one
peck of dust, 2,600 pounds; average for the three belts
untreated, 2,058 pounds. The gain from applying one
peck of soil and one peck of dust to belts containing
one-fifth of an acre was 342 pounds, or 16.6 per cent.,
and 542 pounds, or 26.3 per cent., respectively.”
A photo (p. 198) shows three soy bean plants
and roots: (a) Inoculated with soil, (b) Untreated,
and (c) Inoculated with dust. Address: Asst. in Dairy
Husbandry, New Brunswick, New Jersey.
54. Saunders, Wm. 1900. Report of the director.
Annual Report of the Experimental Farms (Ottawa,
Canada). p. 5-51. For the year 1899. See p. 23.
• Summary: The section titled “Experiments with Soja
beans (Soja hispida)” (p. 23) states: “Experiments
have been conducted in the growing of an early
ripening variety of Soja beans for fodder purposes for the
past three years, with the object of finding out the best time
to plant and the most successful method of planting. Four
plots of one-fortieth acre each were used for this purpose.
The soil was a sandy loam of medium quality but somewhat
variable. The previous crop was pease. The land was gangploughed soon after harvest and ploughed again later in the
autumn about 7 inches deep. In the spring of 1899 it received
a dressing of barn-yard manure, about 12 tons per acre. This
was spread and ploughed under about 6 inches deep and
harrowed twice with the smoothing harrow before sowing.”
The four plots were sown on May 31 and cut for
ensilage on September 15. The best yield of green fodder, 12
tons 1,600 pounds per acre, was obtained from soja beans,
sown in rows 21 inches apart. “Growth strong and even, very
leafy, average height 40 to 44 inches. The pods were well
formed but the beans were still soft when the crop was cut.”
Note: This is the earliest document seen (June 2021)
that uses the word “harrow” (“the smoothing harrow”) in
connection with soybean production. Address: Director,
Dominion Experimental Farms, Ottawa, ONT, Canada.
55. Wilkinson, John Walter. 1900. Practical agriculture: a
brief treatise on agriculture, horticulture, forestry, stock
feeding, animal husbandry, and road building. New York,
Cincinnati, Chicago: American Book Co. 383 p. See p. 10002. Illust. Index. 21 cm.
• Summary: The soy bean is mentioned on pages 93, 96,
100-03, 127, 291, 302, and 356. In the chapter on “Forage
crops,” the section titled “The soy bean, or soja bean” (p.
100-02) states that it “is a native of Japan, but it grows well
in the United States, especially in the States of the corn belt
region. Like the cowpea, it is a great soil renovator, and is
much used by some farmers for this purpose. This plant is
remarkable for the large and abundant tubercles found upon
its roots. It is a hardy, upright annual, growing usually to the
height of three feet or more. It bears violet-tinted flowers,

which are small and inconspicuous. Later these produce pods
which contain the seed. In planting the seed should be drilled
so that the drill rows will be thirty to thirty-six inches apart.
The amount of seed sown varies from a peck to one third of a
bushel per acre. In harvesting the seed the work may be done
by hand, but this is slow and expensive. When large crops
are raised, the bean harvester is generally used.
“The harvester, which is mounted on wheels, is fitted
with rods on rolling dividers so that the vines are gathered
two rows at a time and brought together at the rear end of
the machine in a windrow, the plants being almost entirely
free from roots and dust. The roots are severed by two knives
which are set in a V-shaped position, and adjusted by levers
in such a manner that they can be set to run just below the
surface. In harvesting the crop these knives not only sever
the plant from the root, but in passing beneath the surface
they also stir the soil and leave it in an excellent condition
for wheat. Planting the beans in rows thirty to thirty-six
inches apart facilitates harvesting where one of these
machines is used.
“Soy beans may be frequently sown after other crops
have matured and a fair yield be obtained. In Oklahoma and
in a few other States it has been grown successfully on the
same ground after the wheat crop has been removed.”
Table 1, from Bulletin No. 74 of the Oklahoma Agric.
Experiment Station shows “The composition of cow peas
and soy beans in comparison with other feeds,” including soy
bean seed, cowpea seed, cotton seed, Indian corn–grain, soy
bean hay, cowpea hay, alfalfa hay, Indian corn stover.
The Oklahoma bulletin concludes: “’In this table
sufficient data are submitted to enable one to make a
threefold comparison. First, cowpea seed and soy bean seed
are compared with Indian corn grain and cotton seed, and the
conclusion is self-evident that these grains are appreciably
richer in ash and protein than the grain obtained from the
Indian corn plant. The soy bean contains a high percentage
of fat, and a comparatively low percentage of the nitrogen
free extract, while with Indian corn the reverse is the case.
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The soy bean stands in advance of the cowpea notably
in fat and protein. It is also clear that the grain produced
by these legumes compares very favorably with cotton
seed. The figures also indicate that soy bean and cowpea
hay are slightly superior to alfalfa from the standpoint of
composition, while corn fodder is decidedly inferior to any
of these legumes. The mixing of soy bean hay with corn
fodder during the ensiling process would appear to be a good
practice, since an improved product is the result.’”
An illustration (p. 100) shows a “Bean harvester.”
Address: A.M., Asst. State Superintendent of Education,
Guthrie, Oklahoma. Formerly Prof. of Agriculture in
Northwestern Normal School, Alva, Oklahoma.

met with favor everywhere. It not only makes excellent hay
and feed, but for plowing under to enrich the ground there is
probably no plant known that is its superior. Our experiment
station goes further, and informs us that where the crop is
taken off the ground completely, for hay or seed, the soil on
which it grew has been benefited for almost any other crop.
We can furnish a leaflet on application, telling more about
this new forage plant.”
57. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1901. Soy beans
in Kansas in 1900. Kansas Agricultural Experiment Station,
Bulletin No. 100. p. 55-115. March. (Issued April 1901).
• Summary: This is an extremely detailed report, remarkable

56. Gleanings in Bee Culture. 1901. Growing the soja
bean (or American coffee berry) in northern Ohio.
29(4):159. Feb. 15.
• Summary: “Learning that the writer whose
communication appears below had grown
successfully quite a crop of fully matured soja beans,
I wrote him for particulars, and he furnishes the
following:
“’We plowed the ground May 10th, and harrowed
it thoroughly. We had some seed raised from a
packet of American coffee-berry purchased of you.
The strip we planted was so poor we were certain
it would not pay to plant it to corn. We applied acid
phosphate, or South Carolina rock, at the rate of 250
lbs. per acre. It was drilled in with a grain-drill with
fertilizer attachment. We then marked it in rows 30
inches apart, and drilled the beans in by hand after
the fashion of early peas–i.e., about an inch apart in
the row. We went over them with a weeder just before
they were through the ground. After they were up we
cultivated them thoroughly as deep and close to rows
as possible, until they were about three inches high.
From there on we gave them shallow cultivation,
and just kept the ground nice and fine on top as long
as we could get between the rows. They grow very
rapidly, covering the ground completely. They root
so deeply that drouth does not seem to affect them;
they even grow and produce well when planted in
among the corn. We planted the beans May 15, and
harvested them Sept. 5. We drove along each row
with a mowing machine, and cut them; then followed,
put them in bunches, and left them to cure for about
a week. We used a common thrashing-machine to
thrash them, removing all but one row of concaves,
running very slowly, and always keeping the cylinder
nearly full to avoid throwing beans all over the barn.
The quarter acre yielded about 8 bushels. The soil was
a mixture of clay and sand.
“’J. McQueen. Baltic, Ohio.’
“Now, this is interesting, for the soja bean has
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for soy beans in the year 1900. It is composed mainly of
county by county reports by farmers of planting tests made
during the year, and yields of forage and/or seed. The first
general trials of soy beans throughout the state of Kansas
were made in the summer of 1900.
One table (p. 58) shows the “Yield per acre on the
college farm” of soy beans, corn and kaffir corn from 1889
to 1900, inclusive. The average soybean yield over these 12
years was 12 bushels/acre, the top yield was 17.0 bu/acre in
1889, and the lowest was 2.6 bu/acre in 1894.
A second table, titled “Varieties of soy beans” (p. 59),
shows the varieties tested, the source of the seed (many
seedsmen), the yield of beans per acre, the yield of hay per
acre, and the days from planting to maturity. The varieties
with their yields in bushels per acre (sorted in descending
order of seed yield) are: Early Yellow, from Kansas State
Agricultural College (7.4 bu/acre), Early Soy, from Peter
Henderson & Co. (New York) and Johnson & Stokes
(Philadelphia, Pennsylvania) (6.5 and 6.2), Dwarf Soy, from
George W. Hilliard (Brighton, Illinois) (6.4), American
Coffee, from J.J.H. Gregory (Marblehead, Massachusetts)
(5.5), Medium Early Black, from J.J.H. Gregory (3.0),
Extra Early Dwarf, from J.J.H. Gregory (2.7), Late Soy,
from Johnson & Stokes (* = did not mature), Medium
Soy, from Hilliard (*), Chastain Soy, from E.N. Chastain
(Hume, Missouri) (NS = no stand), Nalrade, from Japan
(Days from planting to maturity: 166), Asahi, from Japan
(Days to maturity: 166), Tamarat Sukun, from Japan (Days
to maturity: 151), Soy bean 4912, from USDA, from Japan
(Days to maturity: 128), Best White 4913, from USDA, from
Japan (Days to maturity: 128), and Best Green 4914, from
USDA, from Japan (Days to maturity: 166). Early Yellow
also gave the best yield of hay (1.4 tons/acre).
A map (p. 60) shows where soy beans were grown in
Kansas in 1900; they were grown in at least one location in
75 of the of the 105 counties of the state. These locations
are concentrated in the eastern one-third of the state, and
especially in the northeast.
The report concludes by stating that “a majority of the
292 who reported growing soy beans in 1900 think them a
profitable crop, and this with a new crop, in an unfavorable
season.”
Most farmers who tested soy beans responded to most
of the following questions (their letters were condensed to
5-15 lines typeset): Have you grown soybeans before; if so,
starting when? Type of soil in which this year’s crop of soy
beans was planted? Method and date of planting. Spacing
between rows, and of plants within each row. Method and
frequency of cultivation. Method of harvesting (one of the
biggest problems). Pests you noticed (rabbits–often jackrabbits–and grasshoppers were reported by many; only a
few reports mentioned injury from other insects, and none
from diseases). Yield of beans (most farmers got less than
15 bushels/acre; the highest yield was 31 bu/acre). Results

of feeding beans or plants to livestock (almost every feeding
trial was highly favorable; hogs, milch cows, and sheep
generally thrived on them). Degree of satisfaction with the
crop and its profitability. Do you plan to try soy beans again
next year? Many farmers reported that the beans withstood
drought very well. No mention was made in the Bulletin of
any farmer having tried the soy bean as food.
H.C. Whitford, of Garnett, in Anderson County: “Tried
to cut with mower, but this broke the clods and we had
to resort to hand pulling. Got badly injured in the shock.
[Presumably the soy beans, not Whitford.] I thought them
worthless and fed them to hogs; the hogs were very fond
of them.” William Matthias, of Huron, in Atchison County:
“Pigs and poultry got a taste of the ripe beans, and they made
desperate raids on the field.”
Joseph Shaw, of Strong, in Chase County: “Pigs were
crazy for them, and ate stalks and all.” John German, of
Hiattville, in Bourbon County, said his hogs wouldn’t touch
the beans, although his calves and yearlings would. C.O.
McLane, another Bourbon County man, from Uniontown,
said concurringly that calves and also colts would climb
low fences to get at some sorghum he had liberally laced
with soybeans. Many respondents grumpily observed that
soybeans were relished by rabbits.
Concerning soybean pioneers: H.J. Gifford of Haviland,
in Edwards country: “I have planted the Little Yellow soy
bean on a small scale for the past seven years [since about
1894]–principally as a coffee substitute.” Gustave Koehler
of Troy, Doniphan County: “I have raised the soy bean
for years, and find it not a paying crop.” Carl L. Howe of
Emporia, in Lyon County: “Have raised soy beans for four or
five seasons...”
Full-page photos show: 1. Early Yellow soy bean (p. 83).
Brooks early soy bean (Henderson; p. 85). Early Yellow soy
beans in the field (p. 87). Sixteen acres of Early Yellow soy
beans (p. 89).
An excellent summary (p. 111-15) is given of these tests
by Kansas farmers. The Early Yellow variety gave the best
results. 135 farmers (46%) stated that soy bean is a profitable
crop, 68 had a favorable opinion but needed further trial, 33
gave an unfavorable report, and 30 found the crop to be a
total failure. The others did not express their opinion. “The
season was the most unfavorable for growing soy beans
but one that we have had in twelve years.” Another major
reason for low yields was probably the failure to inoculate
the soy beans with nitrogen-forming bacteria before planting.
Inoculated soil was first sent to 25 farmers in the spring
of 1900; roughly 1,000 to 1,200 lb of inoculated soil are
required per acre. “Soy beans have been grown on the
College farm for twelve years... On Kansas farms where
there is a sufficient supply of alfalfa for all the stock, we
do not think it will usually pay to grow soy beans. Alfalfa
supplies protein and mineral matter at a less cost than soy
beans.”
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Note 1. This is earliest English-language document
seen (June 2004) that uses the term “pest” or “pests” in
connection with soybeans.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Tamarat Sukun, Nalrade,
Asahi, or Best Green.
Note 3. This is the earliest document seen (Dec. 2005)
that contains a map directly related to soybeans. Address:
Manhattan.
58. Wilson, W.A. 1901. How I plant and harvest soja beans.
American Agriculturist 67(14):500. Week ending April 6.
• Summary: “I have many letters asking me to give my
method of planting, cultivating, harvesting and threshing
the soja bean. First, I prepare the land for soja beans as I do
for corn. For seed, plant any time from the last of April to
July 1, in rows 3½ or 4 ft. wide. I put two or three beans in
a hill, 12 or 15 in. apart, and work as I do a corn crop. I let
all the leaves shed so the beans will get their full growth,
and then dry. I take my bramble-hook or mower and cut in
the morning while the dew is on them, because they will
‘pop out’ [shatter] during the middle of the day. I rake them
up with hay rake, haul them up in the afternoon to the barn
or pound lot, make a rail pen, and thresh as fast as they are
hauled. If I had plenty of barn room I would haul in and
thresh after I got through cutting.
“I plant soja beans, when wanted for hay, in 2 ft. rows,
four or five beans in hill, 12 to 15 in. apart, and work twice
with cultivator. I cut them any time after blooming. For cow
feed I cut with mower two rows at a time, and let it cure as
I would any other hay. I plant a large patch of soja beans by
the side of my pasture, and find it a big help in August and
September, when hot and dry. I cut them every morning and
evening and throw them over to the cows, hogs, and stock of
all kinds. They eat it as eagerly as green clover. They will do
as well on it as they will on clover.
“I sow soja beans broadcast in my corn at the last
working, and gather my corn as soon as I can. Then I turn in
my cows, hogs, and horses. I let the cows and horses stay in
the beans only a short time the first one or two days, for fear
they will eat too much. After that there is no danger of their
overeating. I use no manure or fertilizer of any kind for soja
beans. I often plant them on my thinnest land to improve it.
I turn the beans under or cut them early and plant a second
crop. It is a splendid crop to follow Irish potatoes. I like soja
beans better than any kind of pea, because they do not rot
easily when they get wet and are left out for a short time.”
Address: Norfolk Co., Virginia.
59. Gleanings in Bee Culture. 1901. Planting and harvesting
soja beans. 29(8):356. April 15.
• Summary: “I have many letters asking me to give my
method of planting, cultivating, harvesting and thrashing
the soja bean. First, I prepare the land for soja beans as I do

for corn. For seed, plant any time from the last of April to
July 1, in rows 3½ or 4 ft. wide. I put two or three beans in a
hill, 12 or 15 in. apart, and work as I do a corn crop. I let all
the leaves shed so the beans will get their full growth, and
then dry. I take my bramble-hook or mower and cut in the
morning while the dew is on them, because they will ‘pop
out’ [shatter] during the middle of the day. I rake them up
with a hay-rake, haul them up in the afternoon to the barn
or pound lot, make a rail pen, and thrash as fast as they are
hauled. If I had plenty of barn room I would haul in and
thrash after I got through cutting.
“I plant soja beans, when wanted for hay, in 2- ft. rows,
four or five beans in hill, 12 to 15 in. apart, and work twice
with cultivator. I cut them any time after blooming. For cow
feed I cut with mower two rows at a time, and let it cure as
I would any other hay. I plant a large patch of soja beans by
the side of my pasture, and find it a big help in August and
September, when hot and dry. I cut them every morning and
evening and throw them over to the cows, hogs, and stock of
all kinds. They eat it as eagerly as green clover. They will do
as well on it as on clover.
“I sow soja beans broadcast in my corn at the last
working, and gather my corn as soon as I can. Then I turn in
my cows, hogs, and horses. I let the cows and horses stay in
the beans only a short time the first one or two days, for fear
they will eat too much. After that there is no danger of their
overeating. I use no manure or fertilizer of any kind for soja
beans. I often plant them on my thinnest land to improve it.
I turn the beans under or cut them early and plant a second
crop. It is a splendid crop to follow Irish potatoes. I like soja
beans better than any kind of pea, because they do not rot
easily when they get wet and are left out for a short time.
“Norfolk Co., Virginia. W.M. Wilson.
“The above I clip from the American Agriculturist [6
April 1906, p. 500]. My special reason for giving it here is
because of what is said about cutting it night and morning
for stock when pastures are poor. Soja beans will grow on
almost any sort of soil, as above mentioned, and severe
drouths seem to affect it but little. Of course, the later kinds
do not ripen seed here in the North; but the early soja beans,
the one we call coffee berry, will ripen seed perfectly any
season as far north as Ohio.”
60. F., Wm. H. 1901. Notes and queries: Soy beans. Ohio
Farmer 99(17):375. April 25.
• Summary: “Will A.A. Parsons tell us how he handles soy
beans for hay and for seed? Does he seed broadcast or in
drills. Does he cultivate? Does he cut with mower or bean
harvester? Does he stack, and how protect stacks?–Wm.
H. F., Bentonville, Ark.” [Arkansas]. Address: Bentonville,
Arkansas.
61. Country Gentleman. 1901. A late season in northern
Ohio. Orchard grass–weeds–stumps. 66(2527):541. July 4.
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• Summary: “Another neighbor, however, has a boy drive
a roller over the furrows and lead a team behind drawing a
harrow. This compresses the sod and scarifies and evens the
surface. The ground is then worked with the discs, lapping
half, and finished with a float.
“Most farmers here plant with a two-horse planter and
barrow within five days, then work with a two horse sulky
cultivator. The spring was quite unfavorable for sowing oats,
and many shortened their oat acreage and are expecting to
plant soy beans or whippoorwill [cow] peas, at the same
time fertilizing the acreage of oats sown and planning to give
extra care to the corn, so as to have a normal supply of grain
for teams.”
62. Lindsey, Joseph B. 1902. Concentrated feed-stuffs.
Massachusetts (Hatch) Agricultural Experiment Station,
Bulletin No. 78. 40 p. Jan. See p. 39.
• Summary: Contents: Definition of terms (incl. nonnitrogenous extract matter, nutritive ratio, digestibility). Why
concentrated feeds are fed. Classification. Manufacture of
concentrated feeds: Class I–Cottonseed meal (bright yellow;
it has been decorticated and pressed to remove as much oil
as possible), linseed meals, gluten products (gluten meal,
gluten feed, germ feed). Class II–Distillers’ dried grains,
brewers’ dried grains, malt sprouts. Class III–The wheat
kernel, milling process of wheat, wheat offal (bran, standard
middlings, red dog, flour middlings, mixed feed, H-O dairy
feed. Class IV–Cerealine feed, hominy meal or hominy, corn
bran (formerly chop feed), quaker dry feed, oat fed, corn and
oat feed, and provender, H-O horse feed. Protein standards
(percentage of protein in each feed stuff; cottonseed meal is
the highest at 43%, followed by new-process linseed meal
at 37%, old-process linseed meal at 35%, gluten meal at
34-38%), gluten feed at 25%, etc.). Results of inspection.
Discussion of results. Miscellaneous feed-stuffs. Economic
feeds and rations. Topics of interest.
Under “Topics of interest” (p. 39) we read: “The
farm has been aptly called the ‘carbohydrate factory,’ the
principle fodder crops produced being hay, corn fodder,
corn (grain) and similar materials–all low in protein and
high in carbohydrates. The problem confronting the milk
producer is how to economically secure sufficient of the
costly but necessary protein to supplement the home-grown
carbohydrates.
“Suggestions offered... Medium green soy beans may
be grown by themselves for green forage, or together with
corn for silage, providing the corn and bean mixture can be
successfully cut with a corn harvester, an experiment not as
yet tried by the writer. It is not believed to be economical to
grow them by themselves as a silage crop, for the reason that
the increased cost of handling them, more than makes up for
the extra protein furnished. Corn and beans have been found
to make a very desirable silage mixture, containing 2.5 per
cent of the protein against 1.7 for corn along. Soy beans are

not economical as a seed crop, it being cheaper to purchase
protein in the form of cottonseed or other protein meals.”
“How the parts [of corn] are separated. The corn is
first soaked in quite dilute, warm sulfurous acid water. It is
then ground by being pressed with water thru mills to carry
off the substance in suspension. Degerminating machinery
removes the germs at this point. The germs are dried and
crushed between rolls, and the oil pressed out, leaving the
residue in cakes. It is exported as Corn Germ Cake or sold
in this country as Germ Oil Meal. After degermination the
suspended mass is bolted thru sieves separating the hull,
bran, and some light-weight and broken germs from the
starch and gluten. These materials pressed and dried were
formerly sold as Chop Feed, but are now known as Fancy
Corn Bran. The starch and gluten are run into concentrating
tanks and then passed very slowly thru long shallow troughs.
The starch settles down like wet lime in these troughs, while
the hard, flinty portion or gluten floats off into receivers, is
concentrated, and finally pressed in heavy filter cloths, run
thru steam dryers, and appears as Gluten Meal” (p. 10-11).
An illustration (p. 10) shows a cross-section of a kernel of
corn with the parts labeled: Husk or skin, layer of gluten
cells, germ, starch. Address: Ph.D., Chemist (Foods and
Feeding).
63. E.B.D. [Evan B. Davis]. 1902. Soy beans will be
valuable this season (Letter to the editor). Indiana Farmer
62(5):3. Feb. 1.
• Summary: This is the first of three letters published under
the bold heading: “Experience department–Give experience
in growing, harvesting and feeding soy beans. Give all
information possible.”
“1st Premium [first prize].–Many articles are being
printed in some of our agricultural papers on soy beans,
which are written by parties who have had one or two
years’ experience, and in many instances the information
given is entirely erroneous and misleading. After five years’
experimenting [i.e., since about 1897 or 1898] planting
each year for 5 to 15 acres and on soils of varying degrees
of fertility, from that which would yield 90 bushels of corn
to that which would not yield 20 bushels, I still find there is
much to be learned, but will give the ‘Farmer’ readers the
benefit of my experiments which have cost me many hard
days’ labor and considerable cash outlay. The first and most
important question to be settled is, what variety is best for
all purposes? Out of ten or a dozen varieties tested, I am
positive none will equal the Early Yellow, or Dwarf. While
it will not produce as much forage or seed as the Medium or
Mammoth, it is a sure crop for Indiana and the other varieties
are not.
“The Earliest yield from 10 to 40 bushels per acre, equal
in feeding value to about three times that number of bushels
of corn, and at same time benefiting the soil, so that no
rotation would be necessary in bean culture, I have planted
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at various periods, from last week of April to first day of
September, and find the earlier planting best, providing the
soil is warm and in good condition. The Early Yellow will
stand a hard frost without serious injury, so when early
pasture is desired a small patch may be planted before all
danger of frost is past, but the proper time is about May 20.
I had some sown with rape seed the 1st of September, last
fall, and they made growth enough to furnish considerable
pasture. In planting I use the Farquhar combination corn and
bean drill, putting the rows 2½ feet apart, with beans 5 to 8
inches apart. Planted this distance, one bushel of seed will
plant 3 acres. Two or 3 cultivations, with harrow or weeder,
is all I ever give them, after which they usually crowd out
all weeds. Harvesting has proven the hardest part of bean
culture I have yet found. When cut for hay, about half the
pods should be ripe. Cut with mower with clover buncher
attached, put in shocks of about 100 lbs. each immediately,
and leave to cure thoroughly, which they will do in about a
week. Do not worry about their moulding or being spoiled by
rain, because every trial has proven entirely satisfactory.
“If left to cure in the sun, the leaves will all shatter and
the best of the hay is lost. If the crop is for seed, it should
be left until every pod is ripe and all the leaves have fallen.
Then they may be cut with mower, or harvested with bean
harvester, and immediately threshed. All concave teeth
should be removed and the machine run half speed, when
but few seed will be split. Watch that seed does not heat
after it is threshed, for if it does it is ruined for both planting
and feeding. The best results in feeding are obtained by
grinding with corn or oats, one bushel of beans to three
bushels of corn, or they may be fed without grinding, before
or after threshing. They are an ideal crop to be pastured by
hogs, cows or sheep. If cut for hay, at proper stage, no bran,
cottonseed or other mill feeds need be supplied when the
bean hay is fed.
“A crop possessing so much merit and feeding value,
and so few insect enemies, cannot fail to find a place
on every up-to-date farm. It will be specially valuable
this season as it will be ready to feed two months before
corn, and those who have feed to buy know what such an
advantage as this will mean.”
Note 1. At the end of the three letters we read (p. 11):
“Premiums of $1, 75 cents, and 50 cents are given for the
first, second, and third best articles for the Experience
Department each week.” Topics for discussion in the next
three issues of the “Farmer” are then described.
Note 2. In a letter of 23 Aug. 2000 to William Shurtleff,
Lee Parsons explains that the initials of the author, E.B.D.,
almost certainly stood for Evan B. Davis, Adrian’s son-inlaw who married Adrian’s daughter Ethel. Lee consulted
the 1900 Federal census and found no other adult male in
Hendricks County with initials that would possibly match.
In 1902 Evan B. Davis was a prominent farmer in Hendricks
County; in 1912 he moved to Alabama. The style makes it

clear that the letter was not ghost-written by Adrian Parsons.
Adrian’s style was “wooly.” For further information, consult
Lee’s note for item #3 in “The Notebook of Adrian Parsons.”
Address: Hendricks County, Indiana.
64. L.W. 1902. Experience [with soy beans] dates from the
“Indiana Farmer” distribution (Letter to the editor). Indiana
Farmer 62(5):3. Feb. 1.
• Summary: This is the second of three letters published
under the bold heading: “Experience department–Give
experience in growing, harvesting and feeding soy beans.
Give all information possible.”
“2d Premium.–My experience with the soy bean dates
from the time the ‘Indiana Farmer’ sent sample packages of
the beans to its subscribers about 5 years ago [i.e. in about
1897-1898]. I have been raising them every year since then,
planting more every year. As a source of protein there is
nothing a farmer in this section can raise that will compare
with them, and every animal on the farm will eat them. The
Dwarf soy bean seems to do the best in the central part of the
State, producing the most seed, but not so much forage as the
Medium, for which the season is not long enough to mature
the seed. When to plant: Do not plant too early. Wait till the
ground is warm. From the 20th of May till the 10th of June
would be the proper time. Work the ground down fine and
firm with harrow, roller and drag, making it as smooth and
level as possible, to facilitate harvesting.
“For planting I use a two horse corn drill, going over
the field once, and then returning and going over the second
time, drilling between the rows already planted and making
the rows 22 inches apart. This is rather close, but it is the
best that can be done with a 3-ft. 8-in. planter. But by using
a steady horse they can be cultivated very well. Do not plant
too deep, 1½ and 2 inches is deep enough. Do not plant in
a farrow, but put on top, setting the drill so it will plant the
bean about 3 to 4 inches apart in the row for a seed crop; but
for a hay or ensilage crop they can be planted with a wheat
drill set so the beans will be about 2 inches in the rows.
Should a heavy rain fall after planting, and the ground bakes
hard before the beans get through, take a light iron harrow
or weeder and go over to break the crust; otherwise they will
come up poorly on clay ground. When the beans are about
3 inches high, if the ground is hard, I would use a one horse
cultivator with 14 small teeth, to loosen the soil without
throwing the dirt too much. After this would use the weeder
or harrow, unless the ground would get packed again, when
I would use the cultivator followed by the weeder, till the
plants get 8 or 10 inches high, when cultivation should cease,
as they will keep ahead of the weeds if properly cultivated
till this time.
“The Dwarf will grow from 10 inches to 30 inches high,
according to the season and the quality of the ground. If
wanted for hay, cut with a womer [mower] when the seeds
are in the dough, then the stock will eat every thing up clean.
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But if wanted for seed, wait till the pods are yellow and the
leaves are mostly fallen off. Now comes the tug of war and
the main drawback of the crop. In 1900 I had an acre planted
from which I threshed 36 bushels of seed. I cut and bound
them with the self-binder, but I lost a great deal of the seed,
as they grew down close on the stalk and the binder could
not cut low enough to get them. When I would tilt the binder
the leaves on the ground would strip on the guards and choke
the binder, so I had to cut them about 3 inches high. I set 4
sheaves together in a shock, without capping, and left them
in the field till cured, and then threshed them on a wheat
separator, which should have been the concaves taken out
and a board in the place to prevent splitting the beans. They
thresh easily.
“This year I rented 5 acres of good ground to see what
they would do there, but I found out the better the ground the
better the crop. Owing to the season, and not being cultivated
as they should have been, I only got 30 bushels from the 5
acres. I learned they would do better by cultivating them. I
only went over them twice with weeder, while I should have
used the cultivator once. As the beans were not very tall, I
thought I would use the self rake to cut them, with which I
could cut closer than with the binder, but still nearly half of
them were left on the ground. I left them lying on the field
until ready to thresh, but here is a loss there, as the pods
burst open when lying in the sun. Taking all in consideration,
the binder is preferable for harvesting. I saw an illustration of
an attachment to be used on a two-horse cultivator to cut the
plant off under the ground, which, if it will work, would be
the thing, but I have my doubts about it, as the stalk is hard
and woody to cut.”
Note 1. In a letter of 23 Aug. 2000 to William Shurtleff,
Lee Parsons notes: Concerning the statement that “the
‘Indiana Farmer’ sent sample packages of the beans to
its subscribers about 5 years ago...” “I have not found
published references in earlier volumes of The Indiana
Farmer to such a distribution. I believe that sometime in
1898 that publication did announce a general distribution
of soybean seed offered by the USDA. I wonder if either of
these instances is when Solomon Fouts got the seed he first
planted.”
Note 2. In 1896 or 1898–Solomon Fouts (father of
Noah, Finis, and Taylor Fouts) received two varieties of
soybean seeds, free of charge from the U.S. Department of
Agriculture. He planted them on his farm near Deer Creek,
Carroll County, Indiana.
Note 3. This is the earliest document seen (Jan. 2021)
that mentions the term “self-binder” in connection with
soybean production.
Note 4. Talk with Ted Hymowitz, soybean historian and
professor of plant genetics, Univ. of Illinois. 2000. Aug. 29.
A number of early American farm publications distributed
new seeds to their readers by announcing in the publication
that interested readers were invited to write for a free sample

package. They did not (as far as Ted knows) send free seed
samples to all of their readers. In exchange, they hoped to
write about the farmers’ experiences in growing the new
seeds. Address: Hamilton County, Indiana.
65. Towar, J.D. 1902. Cowpeas, soy beans and winter vetch.
Michigan Agricultural Experiment Station, Bulletin No. 199.
p. 165-74. April. Reprinted in Annual Report 1902, 15:22230.
• Summary: Summary at beginning of Bulletin: “1. Cow
peas, soy beans and winter vetch are successful new legumes
for Michigan and give promise of valuable usefulness as
feeds and green manure... 4. Soy beans are a little more
hardy than cow peas, growing with stiff, erect stalks, but
treated like cow peas... 7. Soy beans ripen their seed and
shed their leaves as soon as frosts come. The seeds, being
very rich in protein and fat, give promise of becoming a
substitute for linseed and cotton-seed meal.”
“With Hellriegel’s discovery in 1888 that the
leguminous plants through microorganisms on their
roots were capable of assimilating nitrogen from the soil
atmosphere, came at once great prominence to crops of this
family as soil improvers and stock feeds.”
A table (p. 169) gives a compositional analysis of
various feeding materials, including the digestible nutrients
in 100 pounds (protein, carbohydrates, ether extract), the
fertilizing elements in 100 pounds (nitrogen, phosphoric
acid, and potash), and the “Nutritive ratio.” Details are given
for the following: Soy beans, soy bean hay, and soy bean
straw.
The section titled “Soy beans (Glycine hispida)” (p.
171-74) discusses the soybean and its promise for Michigan:
“The name Soy bean is used more commonly than
Soja bean, although either is correct. The Soy bean came
originally from Japan in the early part of the last century,
but has received no particular attention in this country until
within the past dozen years. It has, however, a more extended
reign in the northern states than the cow pea, being a little
more hardy and ripening its seeds in a shorter season. The
Soy bean grows in an upright branching stalk from one
to three feet high. The growth of leaves is quite luxuriant.
They are irregular in shape and drop off when the plants
become ripe. The numerous pods are flat, brown and fuzzy,
containing from two to four seeds. The beans are flattened,
round, about the shape though smaller than the navy bean,
and vary in color according to the variety. There are a great
many varieties of this plant, from the dwarf which grows
short stalks, bearing great quantities of small seeds, to the
long branching sorts having a tendency to climb, and which
do not produce their seeds in northern latitudes. The Soy
bean will grow well on any of our Michigan soils, although
it responds to good soil, moisture and favorable conditions
for growth. On light sandy soil it develops an immense
growth of root tubercles and will make a growth far in
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advance of any non-leguminous plant. If given a good supply
of moisture during the first six weeks of its growth, it will
withstand and continue to grow vigorously during the severe
summer drought. It, like the cow peas, should be sown after
the danger of spring frosts, and will probably give the best
returns when sown in drills, with the seeds dropped singly
about three inches apart, the rows being from two to two and
a half feet apart.
“Mr. Edward E. Evans of West Branch, Michigan, who
has been growing Soy beans for green manure, forage, and
seeds, writes regarding their culture as follows:
“’On rich soils cow peas and true peas run to vines,
producing very little seed. On such soil the Soy produces
a proportionately larger crop of both plant and seed. In
growing soys the same general rules that apply to white
field beans should be followed. It must be borne in mind,
however, that Soys form their first pods about four or five
inches from the point at which the seed was planted. For this
reason they should be covered only deep enough to insure
germination. They can be planted with a corn or bean planter,
or grain drill. I use an Empire drill with bean attachments,
planting three rows 28 inches apart. The ideal Soy bean
planter will drop single beans three or four inches apart. This
seeding will require eight to sixteen quarts per acre, varying
with variety and size of beans.’”
“The method of harvesting the crop will depend
somewhat upon the use to which it is put. If to be used for
soiling, it may be cut with the mowing machine or scythe as
soon as the pods begin to appear. For the silo, it will be better
to give the plants time for complete growth, though not allow
them to reach the mature state, when the seeds will become
hard and liable to shell. This would also be the time to cut
for hay. If grown for seed, it is better to allow the crop to
ripen and drop its leaves. The straw, of course, when the crop
is about to mature, as will be seen in the table of analyses,
will be of little value as feed. Mr. Evans writes in regard to
harvesting as follows:
“’If for seed, the crop should be harvested when most
of the leaves have fallen off, preferably in damp weather to
avoid shelling. A week of rain will not injure the beans... For
soiling, they may be cut at any time after the pods commence
to form; for the silo, when pods attain their full size, but
before they harden. Most varieties can be harvested with the
bean harvester, but it will be found necessary to keep the
shears sharper than for common beans. The mower can be
used, but the reaper is much better. In cutting for ensilage,
the self binder is the best machine, and it is easier to handle
the crop and run it through the cutter.’”
“There are a great many varieties of Soy beans and their
number is gradually increasing. Unfortunately, the naming
of the varieties of this new plant has become badly mixed.
There are a number of different sorts which will thrive well
in our Michigan latitudes.” They are: Early Yellow Soys,
Medium Green, Early Black. “Five samples of Soy beans

were analyzed by the chemist of the Experiment Station this
season...”
A table (p. 173) shows the nutritional composition of
these five varieties (capitalized as follows):
Extra early black [Extra Early Black].
No. 2. medium early green [Medium Early Green].
No. 3 medium early black [Medium Early Black].
No. 4 Ito San or medium early yellow [Medium Early
Yellow].
Medium early yellow [Medium Early Yellow].
Others who grew soy beans in Michigan were: Mr. T.T.
Higgins of Dailey, Cass county; Mr. A.M. Todd of Pearle,
Allegan county; and Mr. John Dunning of Cassopolis. Those
who have fed Soy bean-meal in Michigan are Mr. G.W.
Buckalew of Allen, Hillsdale county; Mr. Walter Vetterly of
Battle Creek.
Note 1. This is the earliest document seen (April 1997)
that uses the word “Soys” to refer to soybeans. Mr. Edward
E. Evans of West Branch appears to have coined the word.
Note 2. This is the 2nd earliest document seen (Oct.
2020) that mentions Mr. Edward E. Evans, a pioneering
soybean breeder and seedsman of West Branch, Michigan.
Note 3. This is the earliest document seen (Nov.
2020) that mentions the soybean variety Ito San (one of
two documents). “Ito San” is never mentioned by name in
the early USDA inventories or publications titled Foreign
Seeds and Plants Imported by the Section of Seed and Plant
Introduction, USDA, Inventory.
Note 4. This is the earliest document seen (Nov. 2020)
which states that the soybean variety Ito San is the same
as the variety Medium Early Yellow. At least 40 other
documents in the SoyaScan database also mention Medium
Early Yellow, and many state that it is the same as Ito San.
Note 5. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Extra Early Black (one of
two documents).
66. Lindsley, J.B. 1902. Soy beans and cow peas: For fodder
in New England. Rural New-Yorker 61(2727):330. May 3.
Oversize.
• Summary: “There are a number of varieties of each of
these crops. The cow pea is a hot-weather plant, and only
the earliest varieties, such as the Black and Blackeye, will
develop their seeds in the North. It succeeds better than the
Soy bean on light loams, likely to be deficient in moisture.
On medium loams, naturally retentive of moisture, the Soy
bean is preferable. A comparison of these two plants has
convinced the writer that in New England the Soy bean–
particularly in medium moist loams–will yield more dry food
material and especially more seed, and is consequently to be
preferred to the cow pea. It is possible that on light dry soils
northern farmers might secure more favorable results with
the cow pea; in all probability, the latter plant is best adapted
to the South.

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 66
“Soy Beans.–The variety best adapted to northern
conditions is known as the Medium Green, and was
introduced by W.P. Brooks, of this Station. The plant will
thrive on soils suited for Indian corn, may be planted and
cultivated in the same manner, and will mature its seed at
about the same time. Commercial forms of plant food are
preferable to barnyard manure, as nitrogen should be used
sparingly. A very good application for an acre consist [sic]
of nitrate of soda, 100 pounds; dry fish, 100 pounds; acid
phosphate, 300 pounds, and double sulphate of potash and
magnesia, 500 pounds. After the beans have been growing
on the farm for a few years, the fish may be omitted. When
growing this crop for the first time, it is advisable to procure
a little soil (100 pounds for an acre) from fields where the
bean has been grown for a number of years previously, and
scatter it upon the soil of the field to be used, which thus
becomes inoculated with the nitrogen-gathering bacteria
peculiar to the Soy bean plant.
As a Forage Crop.–In the writer’s judgment, the chief
use of this crop at present is for green forage. In growing it
either by itself or with corn for this purpose, it is preferable
to make two seedings, the first, May 15-20, and the second,
June 5-10. The usual quantity of seed when grown by itself
is 16 quarts to the acre, which may be sown with a corn
planter, so regulated as to place the seeds about an inch apart
in the row. There is no objection to a little thicker seeding.
Cutting for green forage may begin when the first pods
appear (about August 15) and continue for several weeks. It
is not advisable to cut too early, as the power of the plant to
gather nitrogen is less during its earlier stages of growth. As
the plant nears maturity on the other hand, the stem become
tough and woody. A heavy (bush) scythe is necessary to cut
the crop, an ordinary grass scythe being generally too light
for the purpose. The yield will be from eight to 12 tons to the
acre, and about 50 pounds may be fed daily. The writer has
had good success in growing a mixture of Longfellow field
corn and Medium Green beans as a forage crop. Ten quarts
of corn and seven quarts of beans for an acre were sown
together in an Eclipse corn planter in rows 3½ feet apart. The
crop was cared for and cut in the same manner as corn. Time
of sowing and cutting, the same as when beans were grown
by themselves, when cutting begins, the corn will have
partially developed ears, and the beans will be podding. The
yield will be in the vicinity of 12 to 14 tons to the acre, and
one-third of an acre will generally be sufficient for 10 cows
for two weeks. A small power cutter is a great convenience
on any farm. Such crops as corn and corn and beans are
eaten clean if cut fine.
“As a Silage Crop.–I have grown corn and Soy beans
quite extensively in separate fields for silage. The beans
may be cut with a heavy scythe or mowing machine, and
placed in the silo in alternate layers with the corn (twothirds corn and one-third beans). The mixed silage makes
a very satisfactory feed, and contains fully one-third more

protein than corn silage. A number of years’ experience has
convinced me, however, that the extra expense involved
in cutting and putting the beans into the silo by present
methods, exceeds the value of the increased amount of
protein obtained. If the corn and bean mixture can be cut and
bound with a corn harvester (an experiment not yet tried by
the writer) or if a machine can be made to cut and bind the
bean fodder when grown by itself, it is believed that it will
be economical for many farmers to grow such a mixture in
preference to corn for a silage crop. The problem of economy
in handling will undoubtedly be solved before long. It is not
advisable to silo beans by themselves. While it is probably
true that larger yields can be obtained when corn and beans
are grown separately, it is believed that the reduced cost of
growing and handling the crop would warrant their being to
give satisfaction. grown together.
“Seed and Hay.–Brooks has fed ground Soy beans in
place of cottonseed meal with quite satisfactory results. It
is not thought, however, that they are economical as a grain
crop, it being cheaper to purchase nitrogenous matter in the
form of cotton-seed or other protein meal. Farmers on the
other hand, situated long distances from the markets, and
where freight charges are excessive, might grow their protein
in the form of Soy-bean meal to advantage. The yield of
seed is from 25 to 35 bushels to the acre (a legal bushel in
Massachusetts weighs 58 pounds). Soy bean straw has little
feeding value and is not satisfactory for bedding. Neither
Soy beans nor cow peas are satisfactory as a hay crop, for the
reason that the leaves when dry become brittle and break off
easily.” Address: Massachusetts Agricultural College.
67. Parsons, Adrian A. 1903. Soy beans for hay (Letter to
the editor). Wallaces’ Farmer (Des Moines, Iowa) 27(11):16.
March 13.
• Summary: “A Lenox, Iowa, subscriber writes:
“’In the issue of January 30th I see a communication in
regard to growing soy beans. I infer that the beans are grown
for hay. I would like more information on this. What variety
should be sown, how should the ground be prepared, and
should the seed be drilled or broadcasted? When should they
be harvested, and how? What is the average yield of hay per
acre? Do stock take kindly to the hay? If your correspondent
will answer these questions, he will confer a great favor on
many of your readers, especially those on small farms who
want to grow as much of the protein food for their dairy
cows and growing stock as they can.’
“Your subscriber sets a task for me that presents but one
difficulty–that is, to answer all his questions and keep within
the limits of a newspaper article. It is hard to confine an old
farmer to bare statements. When I drive along the road, I
keep the road in view, and also take in the situation on both
sides; same with talk–like to give reasons, conclusions, etc.
But will try in this case to leave out the side issues.
“I grow soy beans, because I find them the most
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profitable crop I can grow in my farm rotation. Most of
my crop is fed out as hay because it is the cheapest way to
handle it. Quite a lot is fed off green.
“I grow two varieties, the Early Dwarf Yellow and
Medium Early Yellow [Ito San]; the dwarfs make the bulk of
my crop, but for silo and late green feeds, the mediums are
just in time.
“All are planted as soon after corn as the ground can
be made ready. The oft repeated statement that they, like
cowpeas, are a tender, hot weather plant does not apply here,
in central Indiana.
“Prepare ground as for corn, plant with grain drill, in
rows thirty-six inches apart, five or six beans to foot, some
use a planter and split the middles; any way to get a tolerably
even distribution of the seed, about a half-bushel to the acre,
and have them so they can be cultivated.
“Cultivate with weeder, or harrow before they come up
if possible, and a few times going over with weeder and one
or two plowings with the cultivator has given us clean crops.
We got in a hurry last year on account of so much rain, and
drilled five acres with all the hoes down. These received no
cultivation after they had grown too large for the weeder.
Part of the field made a good crop, but patches where
crab grass had a hold were very poor. Some cultivation is
necessary, even on the cleanest land.
“I harvest with mower, let wilt in swath, rake and shock
in rather small shocks. I watch these shocks and if they seem
too hot in the center, I tear them down and rebuild. In the
eight years I have grown them, two seasons I have gone over
and rebuilt them twice, before the beans were sufficiently
cured. The same methods that will make first-class clover
hay will apply to soys. Cure in shade, never sun-dry. The
leaves contain most of the protein, and it is important to save
them all.
“The chemists say that when the pods form the entire
plant has all the feeding value it will ever have. Then is the
time to begin cutting. We are generally at other work and
don’t get at the beans until some of them are full grown.
“For seed they are allowed to stand until the leaves fall;
these we cut with a bean harvester. I think all planting should
be done with grain drill, with fertilizer attachment, and
inoculated soil run on with seed.
“In yield they are like corn, the richer the ground the
heavier the crop, but they will grow on land that is too poor
to grow a profitable crop of corn.
“Our cows give a higher per cent of butter fat when fed
soys than when we tried to balance with bran. Corn and corn
stover with soy beans is our dairy cows’ ration, all grown on
the farm. The cows are satisfied–and so are we.
“A.A. Parsons, Indiana.”
Note: Parsons states that he has grown soy beans for
eight years. If he started in 1895, and the eight years were
consecutive, then 1902 (the last year he could have had
a crop) would be his 8th year. Address: Hendricks Co.,

Indiana.
68. M.D.; Lindsey, J.B. 1903. Sorghum and soy bean in
Massachusetts (Letter to the editor). Rural New-Yorker
62(2772):190. March 14. Oversize.
• Summary: “M.D. Fitchburg, Mass.–Will sorghum grow
satisfactorily in Massachusetts, and if it will, state time and
manner of planting and whether the Amber or the Early
Orange variety would be best? The idea is to use some green
and cure the remainder for hay and thus get a better hay crop
than could be obtained from any other forage crop. Is it good
practice to plant corn and Soy beans in the same row for
cutting into silo? If so, what is the best Soy bean for this part,
and the number of grains of corn and beans and distances to
be planted?
“Ans.–The past season at this Station an equal quantity
of the beans and corn were sown together for fodder
purposes. In early September the beans were podded and
corn fairly well eared. The mixture was cut and bound
successfully October 4 with the Deering corn harvester, at
which time the bean stalks were quite tough, the bean pods
filled, and the corn kernels glazed. This is the first attempt
made to cut the corn and bean mixture with a harvester.
A larger area will be planted another season, in order to
see whether the mixture can be economically handled for
silage. Corn and Soy bean silage was grown and used at
this Station during 1895 and 1896. At that time the corn and
beans were grown in separate fields. The silo was filled in
the proportion of two-thirds corn and one-third beans. The
silage was satisfactory, eaten clean, and furnished 30 per cent
more protein than did corn silage. It was believed at the time,
however, that the increased cost of handling the two crops
when grown separately more than counterbalanced the value
of the additional protein secured. If it proves economical to
grow and handle the two together it will in a measure aid
in increasing the supply of home-grown protein. Sorghum
has not been satisfactory as a forage crop when compared
with corn. The stalks are more slender and will not bear
the weeder as well as young corn plants. Again, the young
sorghum plant appears to grow very slowly in its early stages
of development, and weeds are likely to gain the mastery.
The yield as a rule it is not as large as Indian corn under
similar conditions. The writer would prefer barnyard millet
to sorghum for green forage or hay.
“J.B. Lindsey. Hatch Experiment Station.” Address:
1. Fitchburg; 2. Hatch Experiment Station. Both:
Massachusetts.
69. Rural New-Yorker. 1903. Soy beans and corn (Letter to
the editor). 62(2778):323. April 25. Oversize.
• Summary: “I would like information in regard to planting
Soy beans, and their habits. I wish to plant a bushel, but do
not know how to cultivate them to mix with corn for silage
or how to mix with corn to plant.
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“H.H.W. Georgetown, N.Y.
“We have been planting Soy beans to some extent for
several years past, both alone and mixed with corn to be
used for silage. We consider them a very satisfactory crop
in many ways. Your correspondent can treat them just as he
would corn or white beans with full assurance of success, the
only difference being if he wishes to ripen seed he should
plant fairly early. We find the Soy bean much hardier than
the cow pea. It can be planted safely whenever corn can be.
Our plan in using it for silage is to mix the corn and beans
and plant them together with a grain drill or corn planter.
We find just one difficulty in this, in that the Soy beans tend
to get rather too mature by the time the corn is ready for the
silo. When ripe the stalks cut hard, and there may be some
chance of wasting the beans. A later planting would correct
this trouble, but would be far less convenient. We use the
Medium Green variety. Their hardiness and the fact that
they can be planted at the same time with corn is perhaps the
chief advantage which the Soybean possesses over the cow
pea for this purpose unless it may be that they keep better in
the silo. This is a point upon which I have no facts, but have
seen suggestions from various sources which would seem
to indicate such a possibility. An accident prevents me from
speaking as intelligently as I otherwise might regarding the
quality of the silage. The bottom of a silo was filled with
this mixture last year, but unfortunately water has broken in
and filled the silo about as deep as this corn and bean silage
extended, so that the quality has been injured, though it is
perfectly bright and seems to have kept well. There is a sour
odor to it, which probably comes from being flooded with
water.
“Fred W. Card. Rhode Island.”
70. Dalbey, Dwight S. 1903. The cowpea and soy bean in
Illinois. Illinois Agricultural Experiment Station, Circular
No. 69. 15 p. April.
• Summary: Contents: Introduction. Cowpea varieties.
Variety tests for yield. Variety tests of soy bean. Planting.
Cultivation. Harvesting. Feeding and fertilizing value.
Conclusion. Summary.
The Introduction begins: “Many farmers in Illinois,
especially in the central and northern sections of the state,
are not familiar with the cowpea and soy bean... Soy beans
are of more recent introduction, and this crop is not so well
known as cowpeas.” Yet “both crops have been grown in
this state long enough and to such an extent that they have
passed beyond the purely experimental stage, and in places
they are already considered as important factors in Illinois
agriculture” (p. 1).
Last year a yield test of 8 varieties was conducted. A
table (p. 7) shows the varieties and yields (in bushels per
acre) as follows, listed in descending order of yield: Medium
Green 41.7 bushels/acre, Early White 38.2, Ito San 37.8,
Medium Yellow 35.6, Early Yellow Dwarf 32.3, Early Black

27.8, Late Mammoth (not mature), Brown from Japan (not
mature).
“The late Mammoth is good to use for hay or ensilage,
but does not ordinarily mature seed in this state As a general
rule, it may be said that soy beans are better adapted to the
north than cowpeas, since they are not so sensitive to frost.”
Note that the word “late” before Mammoth is written in all
lowercase letters.
Pioneer soybean growers in Illinois include Dr. Robert
C. Morris of Richland County (he has been very successful),
Mr. Fred W. Ladage of Sangamon County, Mr. Charles
A. Rowe of Morgan County, and Mr. H.B. Rice of Fulton
County.
Harvesting: For hay soy beans should be cut when in
bloom or soon after. “When the Mammoth variety of soy
beans is used for hay, they may be harvested and bound
in bundles with a corn binder, Doctor Robert C. Morris of
Richland County grows this variety, which attains a height
of four feet, and harvests with his corn binder, shocking
the bundles in the field like corn until cured, after which he
shreds the soy bean bundles and his corn fodder together for
feed.
“In curing cowpea or soy bean hay, the hay tedder and
side-delivery hay rake are useful tools to facilitate quick
and uniform drying.” When harvesting for seed, use a twowheeled bean and pea harvester or cutter. The beans may be
left in a windrow until threshing. “Threshing is best done by
specially constructed machines in which the first cylinders
are reduced in speed, and the rest of the separator maintained
at ordinary speed. Threshing is best done with a bean
thresher, such as that made especially for the purpose by
The Bidwell Thresher Company, of Batavia, New York, but
a wheat separator may be used with all blank concaves and
running as slowly as the machine will permit and not clog the
shakers.” A table (p. 14), giving the digestible constituents
of various crops (including soy bean seed, soy bean hay, soy
bean ensilage, and corn and soy bean ensilage) shows that
“soy bean grain is rich in the constituents that corn lacks and
vice versa, so that the two combine to make a balanced ration
for stock.”
A “very excellent feed is produced by mixing green
cowpeas or green soy beans with corn for ensilage.”
To summarize: “Cowpeas and soy beans are leguminous
plants and compare favorably with clover as soil improvers,
and for some purposes possess an advantage over clover,
in their quick maturity... Cowpeas and soy beans produce
large yields of both hay and grain, the former being equal
in feeding value to clover hay and the latter practically
equivalent to linseed meal and other concentrated feeds.”
Photos show: (1) A soy bean plant at 2½ months old (p.
3). (2) A plat of medium green soy beans 2½ months after
planting (p. 8). (3) “Matured soy bean plant of early white
variety. Planted May 18th and matured for ‘hogging off’
August 21st” (p. 13).
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Note 1. This is the earliest English-language document
seen (Aug. 2014) that uses the word “hogging” or the term
“hogging off” in connection with soybeans.
Note 2. This is the earliest document seen (June
2021) that mentions the use of a bean thresher for soybean
production.
Note 3. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Medium Yellow.
Note 4. Webster’s Dictionary (1985) defines tedder,
a word first used in the 15th century, as “one that teds;
specifically: a machine for stirring or spreading hay to hasten
drying or curing.” Address: Asst. in Agronomy.
71. Galloway, B.T. 1903. Report of the Chief of the Bureau
of Plant Industry. Annual Reports of the Department of
Agriculture (USA). p. 85-169. For the fiscal year ended June
30, 1903. See p. 87, 124, 130-33.
• Summary: Experiments with cowpeas and soybeans have
been conducted in several different parts of the country (p.
87).
The section on “Grass and forage plant investigations”
(p. 123+, written by Prof. W.J. Spillman, who is in charge),
starts with a subsection on “Leguminous crops,” which has
sub-subsections on alfalfa, cowpeas, soy beans, and new
legumes. The one on “Soy beans” (p. 124) states: “This
crop possesses two marked advantages over the cowpea in
most parts of the country. Its yield of seed is larger, and, on
account of its upright habit of growth, it is easier to harvest.
Many farmers harvest soy-bean hay with the twine binder,
the crop being exceedingly easy to handle in this manner.
The varieties of soy bean offered by seedsmen in this country
vary from small bunch beans, growing scarcely a foot high,
to tall forms attaining a height of 5 or 6 feet. Heretofore no
adequate study of these varieties has been made, a fact which
accounts for the lack of recognition of this crop on the part
of farmers. During the past year Mr. W.M. Pollock, of this
office, grew all the varieties of soy beans obtainable in this
country. These varieties will be further tested this season,
and it is hoped that we may be in position at the end of the
present season to publish information concerning them
that will enable farmers to secure varieties adapted to their
needs.”
The subsection on “Silage crops” (p. 130) begins: “It is
planned to build a silo on the Arlington Farm [in Virginia]
during the present season, and it will therefore be possible
to grow various silage crops with assurance that they will be
carefully handled in making the silage.”
There follows a sub-subsection on “Soy beans”: “As
stated elsewhere in this report, this crop is one which
promises to be of unusual value as a leguminous crop in this
country. The principal difficulty in its introduction heretofore
has been a lack of knowledge concerning its varieties. We
have obtained seed of 70 supposed varieties, and are growing
them for the purpose of securing a proper classification, of

ascertaining whether or not the names used by seedsmen
are uniform for the same variety, and of bringing about
uniformity in nomenclature for the several varieties. Cultural
experiments by Mr. W.M. Pollock are in progress with 3 of
the leading varieties of soy beans. Plantings were made on
five days a week apart, beginning June 1. The beginning of
this series was rather late this year on account of the season.
Plats were sown at a rate varying from ½ to 2½ bushels per
acre. One series of plats was sown broadcast and another
sown in drills. These two methods are being tested both for
hay and seed production. In order to eliminate errors due to
irregularity of soil, each of the above cultural experiments is
repeated in 5 sets of plats.
“Individual plants of soy bean are under selection in
order to secure strains that are excellent seed producers and
other strains that have slender stems with little wood in them
for haymaking. Certain varieties are also being hybridized in
the hope of combining earliness and large yield of seed and
hay.”
In the subsection on “Current work” is a sub-subsection
titled “Leguminous crops” (p. 132-33) which begins:
“Studies on the cowpea and the soy bean will be continued.
It is believed that the soybean possesses more advantages,
both as a hay crop and a grain crop, than any other annual
legume in this country. We have already found varieties
adapted to all sections of the country and will introduce
these into cultivation during the coming year. A study of
the methods of making hay of soy beans and cowpeas will
continue. The Department will continue its work in the
introduction of alfalfa into the Eastern States. The more
promising varieties of soy beans are to be grown in larger
areas during the coming season. Those cultural experiments
which promise more positive results will also be repeated on
larger areas. The work of improving varieties of soy beans
for hay and seed production will continue. We shall also
try various combinations of fertilizers for the production of
leguminous crops, as well as the effect of green leguminous
manures for the production of other classes of crops.”
Note: This is the earliest document seen (June 2021) that
mentions the use of a “twine binder” for soybean production.
Address: Chief of the Bureau, Washington, DC.
72. Lewis, G. 1903. The soy bean in the Transvaal. Transvaal
Agricultural Journal 1(4):10-11. July.
• Summary: “Two pounds of seed were received from
the Director of Agriculture and sown with a maize drill,
dropping two beans at a time, in rows 3 feet 4 inches apart
and 10 inches apart in rows. Ground selected was a heavy
sandy loam, light brown. It was nice and damp at the
time of seeding, and heavy rain came two days later. The
beans germinated in about eight days. This heavy rain was
followed by a three weeks’ drought, which seemed to have
no effect on the young plants.
“The cultivator was put thrice through the crop, starting
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when the plants were about 6 inches high, so that the rows
could be readily seen. This was repeated at intervals of
about three to four weeks. The plants were allowed to fully
mature and ripen as the seed was wanted. When they were
ripe they were pulled up by the roots, allowed to partially
dry, then hauled to the barn-yard, and spread out on a sail
to dry thoroughly. As the drying process went on, the pods
opened of their own accord, with a slight crack, so that there
remained very little to beat out.
“Three Scotch cart loads of hulm and 65 pounds of seed
were collected. As some of the seed did not germinate and
some of the plants were eaten off, I base my calculations that
65 pounds are the result of 1½ pounds of seed. The seed was
sown on the 23rd November [1902] and harvested on the
4th April. Thus the plant arrives at its proper stage for haymaking in about four months, and two weeks longer should
be allowed if intended for seed.
“Rows were planted each 75 yards long–750 square
yards, or at the rate of 10 pounds per acre. As a result of
observations, I propose to plant the rows 3 feet apart next
year, and same distances in rows, viz., 10 inches; this will
work out at about 15 pounds to the acre, and I think should
give splendid result. The plants grew to about 3 feet high,
and were full of leaf and pod.
“Cattle and mules took to it at once, and looked for
more. Indeed, mules eat with relish the dry husks and hulm
after the seed has been thrashed out.
“I shall plant next year, as near the beginning of
September as possible, so as to be able to cut at the
beginning of January before the wet season sets in. It is a
difficult crop to cure successfully; but I think the best plan
is cutting directly after the dew is off in the morning, and
allowing it to dry till the afternoon of the next day, and then
raking it up into windrows, and putting in cocks the next
morning to cure. Leave in cocks a few days, and then haul to
the stack. A few canvas sails are desirable for ventilation.”
Note 1. This is the earliest document seen (March
2019) that clearly refers to soybeans in South Africa, or
the cultivation of soybeans in South Africa. This document
contains the earliest clear date seen for soybeans in South
Africa, or the cultivation of soybeans in South Africa (23
Nov. 1902). The source of these soybeans was the Director
of Agriculture, Transvaal. See also Palmer 1882 and BurttDavy 1903.
Note 2. The Transvaal is a large province in northeast
South Africa; its capital is Pretoria. It was inhabited by
the Boers (South Africans of Dutch or Huguenot [French
Protestant] descent) after the great trek from the Cape in
the 1830s. In 1856 the Boers formed the independent South
African Republic. This was followed by civil war and
financial difficulties. The discovery of diamonds in 1867
led Britain to annex the Republic in 1877, even though its
independence had been acknowledged by Britain in the
Sand River Convention of 1852. Rebellion by the Boers

led to restoration of the Republic in 1881. The discovery of
gold in 1886 brought in many foreigners. The South African
Republic joined with the Orange Free State and fought
Great Britain in the “Boer War” of 1899-1902. The Boers
lost. Now called the Transvaal, the area was annexed as a
British Crown Colony in 1900, granted self-government in
1906, and joined the Union (now Republic) of South Africa
in 1910. Chief towns are Pretoria and Johannesburg, with
suburbs of Boksburg and Springs.
Note 3. This is the earliest document seen (March 2019)
in this journal that mentions soy.
73. Watson, George C.; Mairs, Thomas I. 1903. Forage and
soiling experiments, 1902. Pennsylvania State College.
Agricultural Experiment Station, Bulletin No. 65. 12 p. Dec.
• Summary: “During the summer of 1902 an experiment
was undertaken to determine the yield of certain forage
crops, also to determine as far as possible their comparative
feeding value for soiling purposes.” Eight crops, including
“soja beans,” were selected for the trial and fed to three
cows: Lucy, Letha, and Cena’s Favorite. “The soja beans
were planted May 12th in drills 20 inches apart and were
cultivated several times during the summer... On May 28th,
another plot of ground was sown to soja beans with a field
grain drill.”
Table 1 (p. 6) gives information on each crop. The soja
beans were harvested July 29 to Aug. 4. Yield per acre:
Green 9,9934 lb. Dry 2,016 lb. Per cent. of nitrogen in dry
matter: 2.22. One acre of soja beans would feed ten cows for
17 days. “When first fed soja beans, the cows ate the stems
up clean, but before they were changed from this feed to the
next they were leaving the woody part of the stems.” The
milk production of one cow increased when fed soja beans,
the production of two other cows decreased. The milk of
all the cows decreased in butter-fat when fed on soja beans.
When green soja bean fodder was allowed to stand over
night, it lost 13 to 15 per cent. of its moisture content.
Note: This could be the earliest document seen (Nov.
2020) that mentions the soybean variety Green, but it is not
as clear as TenEyck and Shoesmith (March 1904). Address:
1. M.S., Agriculturist, Pennsylvania State College, Centre
County, Pennsylvania.
74. Funk Bros. Seed Co. 1903. Catalog. Bloomington,
Illinois: Funk Bros.
• Summary: “Soy beans–Is one of the newly introduced
crops that is possessed of real merit. It is adapted to
rich prairie soils and on such soils reaches its fullest
development. Combining both the fertilizing qualities of
clover and yield of forage with a crop of seed that has a
higher nutritive value than oats, it should have its place in the
rotation system of every farm. Sown with rape in corn before
the last cultivation it furnishes excellent pasturage for lambs,
at the same time enriching the soil. When sown for hay or
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seed crop they may be drilled in with a corn planter requiring
about three pecks of seed per acre. Prices: One peck $1.00,
one-half bushel $1.75, per bushel $3.00. F.O.B. Bags free.”
A photo shows two people standing in a field of soy
beans. Note: This is the earliest document seen (Oct. 2020)
that mentions Funk Bros. Seed Co. or Bloomington, Illinois,
in connection with soy beans or shows that they are now
selling soy beans. Address: Bloomington, Illinois.
75. Moore, George T. 1903. Bacteria and the nitrogen
problem (Continued–Document part II). Yearbook of the
United States Department of Agriculture p. 333-42. For the
year 1902.
• Summary: (Continued, p. 340): “A few years ago certain
German investigators put upon the market a product known
as nitragin [sic, Nitragin], which purported to be a pure
culture of the root-tubercle organism. These cultures were
only adapted to specific crops, for it has been held that each
kind of leguminous plant had a special germ better adapted
to produce tubercles upon it than any other form, and for
this reason it was necessary to use one organism for clover,
another for peas, and so on. This preparation, nitragin, has
been used with varying success abroad. Some experiments
seemed to show that it was of the greatest value, while
others were complete failures in demonstrating its worth.
The failures so far outnumbered the successes, however, that
its manufacture has been abandoned, and it can no longer
be obtained. A few attempts have been made to use these
cultures in this country, and while some very satisfactory
results were obtained, the number of failures was even
greater than abroad, the varying conditions involved in
transportation and the length of time which elapsed before
the germs could be used being fatal to about 80 percent of
the material imported.
“Improved Method of Inoculation: A little more
than a year ago the investigation of these nitrogen fixing
bacteria was begun in the laboratory of plant physiology
of the Bureau of Plant Industry [USDA], with the hope of
discovering some method of artificially inoculating soils
which were devoid of the proper organisms, and of insuring
their producing the desired result. It was soon found that the
method in use by the German investigators was not adapted
to the life of the organism; that is to say, the use of rich
nitrogenous food material, such as decoctions of the host
plant, were not calculated to produce an organism which
would fix free nitrogen from the air. It was found that while
the bacteria grew luxuriantly upon such media, they became
less and less active, until eventually they lost completely
this nitrogen-fixing power. It seemed as though the large
amount of nitrates in the media upon which they were grown
made it no longer necessary to draw nitrogen from the air,
and consequently they deteriorated until they became of no
more value than the common soil forms. It has been found,
however, that by gradually reducing the amount of nitrogen

in the culture medium it is possible to greatly increase the
nitrogen-fixing power of these germs, and that by proper
manipulation their activity may be increased from five to
ten times that which usually occurs in nature. Practical field
experiments have shown that of two cultures, one grown
on nitrogen-free media and the other on a medium rich in
nitrates, the first will produce abundant tubercles, while the
latter will be absolutely worthless and fail to produce a single
nodule. (See Pl. XLII.)
“Distribution and Method of Use of Cultures: Having
secured an organism which was able to fix such a large
amount of nitrogen, it was necessary to devise some means
of preventing this property from being lost, as well as to
enable the cultures to be distributed in sufficient quantity to
be of some practical use. It is now known that the bacteria,
when grown upon nitrogen-free media, will retain their high
activity if they are carefully dried out and then revived in
a liquid medium at the end of varying lengths of time. By
using some absorbent which will soak up millions of the
tubercle-forming organisms and then by allowing these
cultures to become dry the bacteria can be sent to any part
of the United States, or the world for that matter, and yet
arrive in perfect condition. Of course, it is necessary to
revive the dry germs by immersion in water, and with the
addition of certain nutrient salts the original number of
bacteria is greatly increased if allowed to stand for a short
time. Frequently twenty-four hours are sufficient to cause
the water in a pail to turn milky white with the number
of organisms formed in that time. Thus, by sending out a
dry culture, similar to a yeast cake and no larger in size,
the original number of nitrogen-fixing bacteria may be
multiplied sufficiently to inoculate at least an acre of land.
The amount of material thus obtained is limited only by the
quantity of the nutrient water solution used in increasing the
germs. It is evident, therefore, that the cost of inoculating
land is very small. The principal cost is in obtaining the
organisms, but the methods perfected by the Department
of Agriculture, now make it possible to produce these at a
comparatively small cost. Special facilities for increasing the
culture on a large scale are being provided.
“The way in which this liquid culture may be introduced
into the soil varies somewhat with the character of the seed
to be used and the area of the field to be treated. With large
seed it is often more convenient to simply soak them in the
fluid and then after they are sufficiently dry to sow them in
the ordinary way. In other cases it is frequently more feasible
to introduce the liquid culture directly into the soil. This may
be done by spraying, or perhaps a simpler method is to mix
the culture thoroughly with a wagonload of earth and then
to distribute and harrow this in just as a fertilizer would be
handled. Inoculations of this character have been tried on a
large scale in practical field experiments, and the results have
been so satisfactory that the Department of Agriculture will
probably soon be able to begin the introduction of cultures
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into such localities as are now deficient in tubercle-forming
germs. It should he borne in mind that such inoculations
are usually not necessary in soil that is already producing
tubercles. While the introduction of fresh organisms will
generally considerably increase the number of nodules, the
effect upon-the crop is not appreciable, and it is hardly worth
the expenditure of time and labor necessary to make the
inoculation. Wherever legumes that fail to produce tubercles
are being grown, however, or in those localities where the
soil is so poor that legumes will not grow and because of the
lack of the proper organisms they can not make a start, every
effort should be made to get the bacteria into the soil.”
Photos show: (37) Tubercles of velvet bean produced
by inoculation. (38a) Cross section of tubercle of Lupinus
angustifolius containing bacteria; magnified 46x. (38b)
Cross section of one lobe of lupine tubercle containing
bacteria; magnified ca. 80x. (39a) A few cells from plate
38 mangnified to show the bacteria; four cells with nuclei;
magnified 1000x. (39b) Branching forms of clover tubercle.
(39c) Rod forms of fenugrec [sic, fenugreek] tubercle;
magnified 2000x. (40) Comparison of two vetch plants
grown upon inoculated and uninoculated soil; reduced about
one-third. (41) Vetch field showing effect of inoculation on
left and right sides. (42a) Roots of soy bean grown in soil
inoculated with organisms from rich nitrogenous media [no
tubercles]. (42b) Roots of soy bean grown in soil inoculated
with organisms from nitrogen-free media [many tubercles].
Address: Physiologist in Charge of Lab. of Plant Physiology,
Bureau of Plant Industry, USDA.
76. Silver Manufacturing Co. 1903. Modern silage methods:
An entirely new and practical work on silos... [1st ed.].
Salem, Ohio: The Silver Manufacturing Co. 212 p. Illust.
Index. 19 cm.
• Summary: The Introduction (p. 9) begins: “Twenty years
ago few farmers knew what a silo was, and fewer still had
ever seen a silo or fed silage to their stock. Today silos are
as common as barn buildings in many farming districts of
this country, and thousands of farmers would want to quit
farming if they could not have silage to feed to their stock
during the larger portion of the year. Twenty years ago it
would have been necessary to begin a book describing the
siloing system with definitions, what is meant by silos and
silage: now all farmers who read agricultural papers or attend
agricultural or dairy conventions are at least familiar with
these words...”
The section on “History of the silo” (p. 9-10) states:
“In 1882 the United States Department of Agriculture could
find only ninety-one farmers in this country who used
silos. During the last twenty-five years, however, silos have
gradually become general in all sections of the country
where dairying and stock-raising are important industries; it
is likely, if a census were taken of the number of silos in this
country today, that we would find between a third and a half

million of them [333,000 to 500,000].
Chapter 3, titled “Silage crops,” notes that Indian corn
is America’s major silage crop, followed by clover, alfalfa
(lucerne–”the great coarse forage plant of the West”), cow
peas (they “are to the South what alfalfa is to the West...”),
Robertson Ensilage Mixture (in Canada, corn, sunflower seed
heads, and horse beans), soja beans (soy beans), sorghum,
and miscellaneous silage crops.
Concerning soja beans (p. 116-17): “According to
the U.S. Department of Agriculture the soy bean is highly
nutritive, gives a heavy yield, and is easily cultivated. The
vigorous late varieties are well adapted for silage. The crop
is frequently siloed with corn (2 parts of the latter to 1 of
the former), and like other legumes it improves the silage by
tending to counteract the acid reactions of the corn silage. Of
other Southern crops that are used for silage crops may be
mentioned Kaffir corn, chicken corn and teosinte.”
Chapter 6, “A feeder’s guide,” gives additional
statistics, definitions, and other practical information. A
table titled “Classification of cattle foods” (p. 168), shows
that among the coarse feeds of medium protein content
are pea and bean fodder. High in protein content (25-40
per ct.) are Soja bean, gluten meal, and Grano-gluten. And
gluten feed contains 12-25 per ct. protein. A table showing
“Average composition of silage crops of different kinds,
in per cent” (p. 178) gives water, ash, crude protein, crude
fiber, nitrogen free extract, and ether extract for 19 crops or
mixtures including: Soja bean silage, corn-soja bean silage,
millet-soja bean silage, and cow-pea and soja bean mixed.
A third table titled “Analyses of feeding stuffs” gives the
dry matter in 100 lb and the three digestible nutrients in 100
lb for: Green fodders–Soja bean. Silage–Soja bean. Grain
and by-products–Atlas gluten meal, gluten meal, and gluten
feed. Additional information on soja beans from earlier
publications is given on p. 183, and on Chicago gluten meal,
Cream gluten meal, Buffalo gluten feed, and Atlas gluten
meal on p. 189. Interesting terms in the Glossary (p. 19295) include: Albuminoids, ether extract, legumes (“Plants
bearing seeds in pods and capable of fixing the gaseous
nitrogen of the air, so that it becomes of value to the farmer...
Examples: The different kinds of clover, peas, beans,
vetches, etc.”), nitrogen-free extract, nutritive ratio, organic
matter, and soiling (“The system of feeding farm animals in
a barn or enclosure with fresh grass or green fodders, as rye,
corn, oats, Hungarian grass, etc.”).
At the back are many illustrated advertisements of silage
cutters and conveyors made by Silver Mfg. Co., plus an
aerial view of its new factory in Ohio. Address: Salem, Ohio.
77. Lane, Clarence B. 1904. Alfalfa hay, cow pea hay
and soy bean silage as substitutes for purchased feeds.
Cottonseed meal versus wheat bran and dried brewers’
grains. New Jersey Agricultural Experiment Station, Bulletin
No. 174. 24 p. Feb.
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• Summary: Three feeding experiments were conducted in
which home-grown crops (including soy bean silage) and
purchased feeds were used. Experiment II, titled “Soy bean
silage and alfalfa hay versus purchased feeds,” has for its
purpose “to compare the value of a ration that could readily
be grown upon the farm with one in which the protein was
largely supplied by feeds commonly purchased by dairymen,
namely, wheat bran, dried brewers’ grains and cottonseed
meal...” “The soy beans used for silage in this experiment
were cut just as the pods were forming and run through an
ensilage cutter, and placed in the silo without being mixed
with any other crop. The silage had a penetrating odor but
was perfectly preserved, the leaves and stems retaining their
natural form. The thirty-six pounds of silage, combined
with eight pounds of alfalfa hay, was greedily eaten by the
cows in the test. The yield of green soy beans ranges from
six to ten tons per acre, depending on the season... Although
the experiment with soy bean silage was a success from
practically every standpoint, at the same time it is believed
that as much food value can be obtained from the soy bean
crop and probably at less cost by preserving it in the form of
hay.”
“Summary of results. 1. It is profitable for the dairyman
to produce such crops as cow pea hay, alfalfa hay and soy
bean silage, and to utilize them in rations rater than to
depend entirely upon purchased feeds to supply the element
protein... 3. A ration (which can be readily grown on most
farms) composed of 36 pounds of soy bean silage, 8 pounds
of alfalfa hay and 6 pounds of corn meal, produced more
milk and at a cost of 8.5 cents less per hundred than a ration
in which the protein was largely supplied by wheat bran,
dried grains and cottonseed meal.” A table (p. 16) titled “The
food consumed and the yield and cost of the milk and butter
produced” compares the food consumed, yields, and cost
per cow per day when fed on rations of soy bean silage and
alfalfa hay versus feed.
Note: This is the earliest document seen (Aug. 1999)
with the word “alfalfa” in the title. Address: Resigned 1 Nov.
1903.
78. Country Gentleman. 1904. Grazier and Breeder: Rape
and soy beans (Letter to the editor). 69(2669):278. March 24.
• Summary: “Eds. Country Gentleman–Kindly give me
information as to the value of Dwarf Essex rape and soja
beans as forage crops; also if of value, as to cultural details. I
want the rape for sheep to feed from as it grows; the beans to
use as ensilage. J.L.P. Millbrook, N.Y.
“[Answer by Prof. Thomas F. Hunt].
“The rape plant is one of the most valuable of our ‘catch
crops,’ especially for sheep feeding...”
“The soja bean is an acceptable forage plant where it can
be successfully grown. Three conditions appear necessary for
the successful culture of soja beans–(1) warm weather, (2)
the presence of organisms which make possible the nodules

upon the roots, (3) the right variety. The last two seasons
have been decidedly unfavorable for their growth in New
York State, and if we had to make up the case on the results
of these years, we would probably have to decide against
them. It is believed, however, that by a careful selection of
varieties they may be yet successfully grown in this state
[New York].
“There is a greater difference in time of ripening of
different varieties of soja beans apparently, than between
different varieties of corn. The medium-early green
[Medium-Early Green] is now generally considered the most
promising variety, especially where grown for seed, although
in some experiments at Cornell University common southern
white has produced the most forage. The soja bean seems
to be the most susceptible to the influence of the presence
of the nodule-producing organisms of any of the legumes
so far tried in this country. It is less likely to be inoculated,
and it shows the influence of nodules on poor soils in a more
marked degree than other legumes. Experience seems to
show that where they have been grown for one or two years,
they do better than when first sown. The first year they may
perhaps bear a very few nodules, while the next year they
bear more, and then perhaps the year after many more.
“The Department of Agriculture at Washington [DC] is
preparing to furnish little ‘cakes,’ something like yeast cakes,
which contain the proper organisms. These may be dissolved
in water and applied to the seed before planting, according
to directions furnished. The department is now booking
orders–first come, first served, until the supply is exhausted.
Those who are planting soja beans for the first time will find
it worth while to try this.
“Soja beans should be planted in drills 28 to 30 inches
apart, aiming to get plants about 6 to 8 inches apart in the
row. This will take about 30 pounds of seed per acre. The
seed should be planted about the same time or a little later
than corn.
“It is said that the farmers about Hamilton are growing
soja beans in the same hill with the corn for ensilage, and
are quite enthusiastic over the results. We understand the
rule is to plant about two bushels of corn to one bushel of
the soja beans. While there is a difference both of opinion
and practice, we are informed that the consensus of opinion
is in favor of simply mixing the two together and taking the
chance of the proper mixture getting in each hill. Of course
the proper mixture does not always get into every hill, but
seems to do so sufficiently often to satisfy many who have
tried it. One man who does not believe in this practice has
fitted up a hand planter with two compartments, so that he
can plant both separately and together. Some have objected
to soja beans with corn on account of the difficulty of cutting
with a corn harvester. It is probably too soon to predict
whether it will generally be found good farm practice to raise
the soja beans separately or with corn. It is largely a question
of yield. If more forage can be raised by growing separately,
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there is no difficulty about mixing when filling the silo. It is
the hope of the writer, however, that soja beans may be found
successful as a seed crop rather than as a forage crop.”
79. TenEyck, A.M.; Shoesmith, V.M. 1904. Farm
department: Crop experiments in 1903. Kansas Agricultural
Experiment Station, Bulletin No. 123. p. 179-239. March.
See p. 193-96. Issued May 1904.
• Summary: Because early 1903 was unusually wet, “it was
considered essential to undertake some experiments in the
late planting of corn and forage crops–such as spring wheat,
Kafir-corn, sorghum, soy beans, cowpeas, and millet.
The section titled “Varieties of soy beans” (p. 193-96)
describes a variety trial. The “soy-bean ground was harrowed
twice with the smoothing-harrow, three times with the Acme
harrow, and once with the disk-harrow, lapping half. The soy
beans were planted June 15, at which time the soil was in
good condition, being free from weeds and finely pulverized
at the surface. The beans were planted with the disk-drill
in rows thirty-two inches apart, the size of the plots being
0.067 acre... The crop was harvested with the bean-harvester
or by hand. The more important data secured in this trial are
given in table VI,” titled “Varieties of soy beans” (p. 196).
Twenty-six varieties were tested. This table gives the variety
name, source (where form), days to mature, average height
in inches, number of pods, non-dehiscence, and yield of
beans in bushels per acre. The top-yielding varieties have an
asterisk (*) before the variety name and the yield (in bushels/
acre after the name). From the Kansas College farm: Green,
* Early Yellow (14.80). From Evans Seed Company: * Ito
San (14.56), Medium Green, Olive Medium, Ogema, Early
Brown. From N.H. Hammond & Co.: Medium Green, * Ito
San (15.70), Extra * Early Black. From the U.S. Department
of Agriculture: Ito San–U.S. No. 1313 (14.80), Medium
Green–U.S. No. 1312-1, * Yellow–U.S. No. 1308-1 (15.10),
Medium Early Green–U.S. No. 1306-1, Southern–U.S. No.
1307-1, Early Black–U.S. No. 1304-1, Early Black–U.S. No.
13013-1, * Green Samarow–U.S. No. 1302 (14.50), Late
Yellow–U.S. No. 1300, * Small Yellow–U.S. No. 1299-1
(15.80), Large Yellow–U.S. No. 1296-1, Yellow–U.S. No.
1294-1, Flat Black–U.S. No. 1293-1, Small Brown–U.S. No.
972-1, Small Black–U.S. No. 964-1, Early Green–U.S. No.
912-1.
The text summarizes (p. 195): The highest yield was
15.8 bushels per acre, while the average yield for the 26
varieties was 8.45 bu/acre. “The Ito San and Early Yellow
varieties, which are the same or very closely related, made
by far the highest yields, averaging 12.06 bushels per acre, as
compared with 6.54 bushels per acre for the remainder of the
varieties. The six best producers of these promising varieties
made an average yield of 15.3 bushels per acre.”
Note: This is the earliest document seen (Nov. 2020) that
clearly mentions the soybean varieties Flat Black, or Green.
Address: 1. B.Agr., Agriculturist; 2. B.S., Asst. [Manhattan,

Kansas].
80. Country Gentleman. 1904. Inquiries and answers: Cover
crop. 69(2687):686. July 28.
• Summary: “What would you advise for a cover crop for an
orchard of young apple trees planted three years ago? It has
lain fallow two years, planted with potatoes the first year. I
have tried crimson clover on the farm, but it winter-killed
planted in July. Would you advise a crop to plow under for
green manure? If so, what? Would rye be objectionable to the
young trees? J.B. Worcester County, Massachusetts.
“[We think the best crop for your locality would be soy
beans. This can be put in with a Planet Jr. drill, or any other
seed drill, at the rate of three or four pecks to the acre. The
drills should be about two feet apart, and the plants should be
cultivated once or twice after they germinate. We think the
next best cover crop would be vetch...].”
81. Evans Seed Co., Inc. 1904. 1904 retail price list:
Northern grown legume, forage plant, grain and grass seeds
(Mail-order catalog). West Branch, Michigan. 24 p. 23 cm.
• Summary: A black-and-white photo on the cover shows a
man, a woman, and a child (little girl) standing in a “Field
of soys and pearl millet at West Branch, Michigan.” Below
that is written in large letters: “Our northern grown seeds are
unequalled for hardiness, earliness, vigor, high germinating
power and purity.” Printed by Herald-Times Print., West
Branch, Mich. At the top of the cover in small letters:
“44º12’ North Latitude.”
Contents: Note to the American Farmer and Stockman.
Our terms. Legume seed department. Soy beans. Cow
peas. Field peas. Garden peas. Beans (Phaseolus vulgaris).
Spanish field pea (Lathyrus sativus). The vetches (Vicia
villosa and V. sativa). Velvet beans (Mucuna utilis). Lupines
(Blue and Large White). Faba or Broad Beans (Vicia faba).
Lentils (Lens esculenta). Pea nuts (Arachis hypogæa).
The clovers. Northern Grown Grain and Forage Plant
Department: Field corn, Russian emmer (Triticum spelta).
Spring wheat. Oats. Barley (Hordeum vulgare). Japanese
barnyard millet (P. [Panicum] Crus Galli). East India pearl
millet (Pennisetum spicatum). Teosinte (Reana luxurians).
New legumes for 1905 (the Japanese Muroran bean is a
forage crop that is earlier than the earliest soy or cow pea).
Grass seeds: Timothy (Phleum pratense) and Orchard grass
(Dactylis glomerata). Meadow fescue (Fescuta pratensis).
Awnless brome (Bromus inermis). Red top (Argostis
vulgaris). Kentucky blue grass (Poa pratensis). Root seeds.
Seed potatoes. Bacteriated soil (“sand containing the bacteria
adapted to peas, soys, cow peas, vetches, lentils, broad beans,
lupins, etc. Sold in new 16-oz. cotton bags at $1.50 per 100
pounds. Not less than 100 pounds will be sold). A paradise
for pork (Also called “hog heaven,” it is a “combination
crop.” “Some plant corn, soys and mangels or sugar beets
in alternate rows”). Chemical analysis vs. cow analysis [of

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 75
feeds] (“All authorities, chemists and cows included, agree
that the soy bean is the most digestible of all concentrated
foods. And palatability–convince yourself. Plant an acre of
soys and when they are ripening turn in your stock, your
cows, horses, hogs, sheep, turkeys, ducks and chickens.
They will tell you all about the palatability of the soy bean).”
Standard of weights in Michigan: Beans, soy: 8-16 quarts of
seed required per acre. Weight per bushel: 60 lb.
The note (p. 2) “To the American Farmer and Stockman”
begins: “Greeting: It has always been our aim to be
something more than seed sellers–or merchants.” It states in
detail the company’s strong commitment to quality seeds.
“Our terms are invariably net cash with order.” The first
section (p. 3+), titled “Legume seed department” begins:
“From ancient times down to the present certain plants have
been used for the purpose of renovating and maintaining
the fertility of soils... It was not until 1888 that a German
scientist discovered by which process these plants enrich
the soil. Briefly, legumes are plants having the power, by
aid of certain bacteria, of converting atmospheric nitrogen
into nitrates available for plant food, and of storing it up in
root nodules, or tubercles. We do not yet know whether this
process is a mechanical or chemical one.”
However, we do know that nitrogen, one of the vital
elements of plant food, is the most elusive, the most
expensive to buy and the most difficult to retain of all the
elements that go into the production of any crop. We know
that a crop of soys, peas, clover, or vetches enriches the soil
by adding to the available nitrogen. It is absolutely true that
the nitrogen removed from an acre of land by a crop of oats,
corn, wheat or timothy often exceeds in value the entire cost
of producing a crop of legumes. There can be no greater folly
in farming than the continued production of cereals without
a rotation in which legumes form a part, and the shorter the
rotation the better for the land and the bank account... The
Leguminosœ includes beans, peas, vetches, clover, lentils,
cow peas, soys, faba, lupins, etc.”
The subsection titled “Soy beans (Glycine hispida)” (p.
4-7) gives the most information about this crop to be found
in any American seed catalog up to this time. “German, Soja.
Japanese, daidzu [daizu]. Next to wheat this is probably
the oldest of cultivated plants. It is mentioned in Chinese
writings prior to 500 B.C., and remains to this day one of the
staple crops of China and Japan. It was originally introduced
into America about 1925-30, but failed to attract attention
to its merits. It was not until the researches and experiments
of Profs. Brooks [Massachusetts] and Georgeson [Kansas],
within the past fifteen years, that the true value of soys
became known. Since 1896 they have grown more rapidly in
popularity than any crop ever introduced into America. Soys
contain a higher percentage of protein in more digestible
form, than any other farm product, and at a fraction of the
cost of the so-called ‘concentrated feeds.’” A table shows
a nutritional analysis of five varieties of soys made by the

Michigan Experiment Station [published in Bulletin No.
199, April 1902, p. 173]. Ito San and Medium Early Yellow
contain the most crude protein (41.04% and 41.52%). A
photo shows two uprooted soybean plants, each covered with
pods.
Page 5 continues: “Soya are as easy of culture as
common beans, cow peas, or corn. They succeed on any
soil that will produce corn. They will withstand drouth
and wet weather that would ruin most of our staple crops,
and will pass uninjured through frost that kills corn to the
ground. This has been demonstrated hundreds of times
here in Michigan. Scores of seedsmen catalogue soys with
southern seed, generally the Mammoth Yellow. Such seed
can be bought for $1.00 to $1.25 a bushel, but is absolutely
worthless north of the Ohio river. We are the pioneers of the
soy seed business at the north; have grown and sold them for
the past 8 years [since about 1896]. We have not a bushel of
soys grown outside of Michigan.” “Evans’ soys are known
the world over. We sold them last year in England, Germany,
Guiana [incl. British Guiana?], West Indies, Hawaii, Mexico
and Canada.
Page 6 continues: “Plant soys in drills 28 to 30 inches
apart, using 8 to 16 quarts seed per acre, according to variety
and use. For ensilage, they may be planted with corn, but
we believe it is more satisfactory to grow the two crops
separately and mix them as they go through the cutter.” The
subsection titled “Varieties” gives details on each of the
following: Ito San (named by Mr. Evans in honor of Marquis
Ito, the Japanese statesman), Early Black or No. 6 (originated
by Mr. Evans), Ogema, or Evans No. 9, Medium Early
Green, Olive Medium (created and introduced by Evans),
Medium Early Black.
Concerning: “Ogema, or Evans No. 9. Originated by
Edw. E. Evans and offered for the first time last season. It is
a cross of Dwarf Brown and No. 6 and is unquestionably the
earliest of all soys. It can be planted later and farther north
than any other variety. Beans dark chocolate color. Season
65 to 75 days. Stock limited.” Ogema is the company’s most
expensive variety, selling for $7.50 per bushel, vs. $3.50 per
bushel for most other varieties.
A table titled “Prices of soy beans” (p. 7) gives the
prices of 12 varieties. The first seven are sold in quantities of
one packet, quart, 4 quarts, peck, ½ bushel, and bushel. Most
sell for $3.50/bu, but the price ranges from $3.00/bu for Ito
San and Medium Early Yellow to $7.50/bu for Ogema. These
seven are: Ito San, Ogema (earliest), Medium Early Green
(general favorite), Olive Medium, Medium Early Black,
Early Black (Evans No. 6), Medium Early Yellow. The
last five varieties sold (all new) are: Dwarf Brown, Gosha,
Rokugetsu [Rokugatsu?], Bakaziro [Bakajiro], and Hankow.
Each is available only in the packet size at $0.15 per packet.
On the last page of the catalog is a full-page order sheet.
Note 1. This is the earliest document seen (Aug. 2002)
which mentions that turkeys eat or are fed soybeans.
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Note 2. This is the earliest document seen (Nov. 2020)
that mentions the following soybean varieties: Dwarf Brown,
Hankow, Ogemaw, or Mammoth Yellow (one of three
documents).
Note 3. This is the earliest (and only) English-language
document seen (Nov. 2020) that uses the word “bacteriated”
to refer to soil containing nitrogen-fixing bacteria.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
West Branch, Ogemaw Co., Michigan.
82. Galloway, B.T. 1904. Report of the Chief of the Bureau
of Plant Industry. Annual Reports of the Department of
Agriculture (USA). p. 69-168. For the year ended June 30,
1904. See p. 123-24.
• Summary: The section titled “Arlington Farm” [Virginia]
begins: “Leguminous forage crops.–At the Arlington Farm
Mr. C.R. Ball has conducted varietal tests with cowpeas, soy
beans, gram (Phaseolus mungo), and sorghum. All obtainable
domestic and foreign varieties, named and unnamed, have
been secured and grown for the purpose of identifying them
and becoming familiar with their appearance and habits.
Not infrequently two very different things have been found
passing under the same name, or an old and well-known
variety has come to light under some new designation.
By thus securing seed from widely separated sources the
possibility of obtaining forms or varieties of value for further
selection and improvement is greatly increased” (p. 123).
“Another very desirable character in these legumes
is a habit of growth sufficiently erect to permit the use of
ordinary haying machinery in handling them as a hay crop...
Practically all the varieties of soy beans are erect in growth
and consequently suited for haymaking” (p. 124). Address:
Chief of Bureau.
83. Moore, R.A. 1904. Experiments with grain and forage
plants, 1899-1903. Wisconsin Agricultural Experiment
Station, Annual Report 20:263-83. For the year ending June
30, 1903. See p. 271-75.
• Summary: In Part 1, “Tests of grains,” the author states (p.
263) that he first grew soy beans at the Experiment Farm in
1900; he does not list them among the 4 crops he tested in
1899.
In Part 2, “Tests for forage plants–Soy beans” (p. 271)
he discusses the early history of the plant in Asia, America,
and Wisconsin, description of plant, method of planting, and
harvesting and threshing. “The plant was introduced into this
country by Professor Georgeson of the Kansas Agricultural
College and has become an important plant in the agriculture
of Kansas and the southern states. In the United States it
is used chiefly as an animal food and a soil renovator.” He
also notes that tests with soy beans are discussed in the 17th
annual report for the year 1900 (p. 237-38), and in the 18th
annual report for 1901 (p. 252-53).

On page 273 he states: “Soy beans were first grown at
the Wisconsin Experiment Station in 1899 and each year
since the acreage and the number of varieties tested have
been increased. The tests at this station have been made for
the purpose of determining their value as a forage plant and
of finding out which varieties if any, were adapted to our soil
and climate.
“Twenty-nine varieties have been on trial, of these the
Michigan Green seems especially adapted to be grown with
corn for silage. This is a medium early variety and is noted
for its height and great growth of foliage...
“G.C. Humphrey, Professor of Animal Husbandry,
has ten tons of soy beans cut for silage this season in order
to test their value for dairy cows, and the outcome of the
experiment will be watched with interest.”
The author then gives a description of the soy bean
plant, and the method of planting, harvesting, and threshing.
When planting a large quantity of seed, “a grain drill can
be used by stopping some of the intervening spouts so as to
have the soy beans the proper distance apart [30 inches]. A
corn planter can be used to advantage and the seed sown the
usual distance allowed for corn...” Harvesting and threshing:
“Where grown for hay or silage the mower can be used to
advantage. When harvested for seed the usual method has
been to pull the plants by hand which entails an unusual
amount of labor; the self-binder, and mower have been used
with partial success at the Station...”
“Ten varieties of soy beans were received in 1903 from
the Minnesota Experiment Station and three from E. Evans,
West Branch, Michigan, and tested on the experimental plots.
As the plots planted were very small no record of the amount
of beans grown per acre was kept. These varieties will be
grown next season to test the yield.”
A large table (p. 275) shows the following information
about 16 soybean varieties tested for seed yields during
1901-1903, inclusive: Variety name Wisconsin number,
origin of seed, date received, seed yield per acre each year,
average yield per acre, average days to mature, average
weight per measured bushel, and remarks. In 1901, the
Michigan Green variety was received from C.D. Woodbury
of Michigan. In 1902, two varieties (Wisconsin Black, and
U.S. No. 4913) were received from the U.S. Department
of Agriculture, and seven other varieties (Ito San, Medium
Early Black, Early Brown, Medium Early Green, Early
Yellow, Early Black, and Evans’ Special) were received from
E.E. Evans of West Branch, Michigan. In 1903, six varieties
(U.S. No. 4914, 4912, 8422, 8423, 9408, and 9407) were
received in 1902 from the U.S. Department of Agriculture.
The highest two-year average yield was from Ito San (33.4
bu/acre). Three varieties were cut green for silage.
Two photos (p. 279) show “the development of nodules
on the roots of soy beans as a result of inoculation of the soil
with the proper bacteria. The plant on the left grew on soil
that was inoculated and that on the right on soil that was not
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inoculated.”
Note 1 This is the earliest document seen (Nov. 1999)
that contains the word “Agronomist.” The word was next
used in Mississippi in 1905.
Note 2. This is the earliest document seen (June 2021)
that mentions the use of a self-binder thresher for soybean
production. Address: Agronomist [Madison, Wisconsin].
84. Watson, George C.; Mairs, Thomas I. 1904. Forage
and soiling experiments 1903. Pennsylvania Agricultural
Experiment Station, Annual Report Part II. p. 174-82. For the
year 1903-04.
• Summary: On May 11 a “plat was planted to “soja beans”
using a ‘Planet, Jr.’ seed planter. These beans were planted
in rows twenty-two inches apart and were given horse
cultivation similar to that given to rape.”
Summary (p. 182): Both “soja beans and cowpeas
produced a fair yield of dry matter per acre and proved
quite satisfactory as soiling crops. From the trials made at
the Station with these two crops, cowpeas are preferred to
the beans. The vines are less woody and from the feeder’s
standpoint are preferred. There seems to be quite a marked
difference between the varieties of soja beans. Some varieties
mature very much earlier than others. As both soja beans
and cowpeas are hot weather plants and thrive best in warm
countries the early-maturities should be sown.”
Tables show: (1) Yields of soiling crops. Alfalfa is no.
1; soja bean is no. 7. (2) Yields of protein per acre. Alfalfa is
no. 1 (3 cuttings) at 1,145.3; soja beans is 355. (3) Amount
of green forage eaten and weight of animals. (4) Number
of days one acre would supply 10 cows with green forage.
Sorghum and cowpeas are no. 1 at 34.38 days; soja beans
are no. 10 at 12.50 days. (5) Yields of milk. (5) Changes in
composition of milk (solids and fat).
Note: The President’s report states that Mr. Thomas
Mairs, M.S., Instructor in Animal Industry, was advanced
to the rank of Assistant Professor. Address: 1. M.S.,
Agriculturist, Dairy Husbandry; 2. M.S., Former Instructor
in Animal Industry, Asst. Prof. Both: State College, Centre
County, Pennsylvania.
85. Country Gentleman. 1905. A way to reduce the feed bill:
soy beans and corn combined. 70(2726):398-99. April 27.
• Summary: “For years it has been the dream of dairy men
to find some crop which could profitably be grown with
corn and which would make with it a more nearly balanced
ration than does corn alone. Mr. W.F. Ingalls of Madison
County, N.Y., has for the last eight years been carrying on
experiments looking to this end. He has now settled on a
combination crop which gives excellent results on his own
farm, and which he believes is generally adapted to those
northeastern states in which cow peas and corn cannot be
profitably grown. This combination crop is soy beans and
corn grown and cut into the silo together. Mr. Ingalls finds

that cattle–and horses as well–are very fond of this ensilage;
and although it is quite rich, they do not get off their feed as
a result of over-eating. By the use of this mixture, Mr. Ingalls
has reduced his grain bill by one-half without diminishing
the production of milk by a single pound.
“Mr. Ingalls plants six quarts of beans and eight quarts
of corn per acre, using three kernels of corn and at least six
beans to the hill. He has simplified the operation of double
planting by using a corn planter with two hoppers, one for
corn and the other for beans, both discharging at a common
mouth. The variety with which he has had best success is
Medium Early Green. Later varieties make more forage,
but they do not mature in the climate of central New York.
Earlier varieties do not produce so much forage.
“The cultivation is just the same as for a field of
common silo corn. The beans do not in the least reduce the
yield of corn, and. hence they themselves are entirely extra.
The mixture is gathered with a corn harvester and cut at once
into the silo. The stalks of the soy beans are woody and hard
to cut, but a harvester handles them all right; They soften up
in the silo, however, and are eaten up clean by the live-stock.
“Seed costs about $4 a bushel in the market but Mr.
Ingalls saves his own seed. He selects it mechanically in the
field, strange to say, with the corn harvested. As the beans
grow with the corn some of the plants fall to the ground,
these being generally some of the larger and better plants.
Those which do fall down, the corn harvester passes over
without cutting, and these are allowed to ripen their seed,
which is then gathered.
“The soybean is a very adaptable plant so far as soil
requirements are concerned, and it does better on a wider
variety of soils than most crops. It is cosmopolitan. It grows
on any land from clay to gravel, but appears to do best
on good corn land. One year Mr. Ingalls grew some for
seed on a piece of muck. The season proved to be wet and
water stood on the land much of the summer. Nevertheless
the plants grew and ripened seed, though the growth was
poor. Another gentleman grew some on a hillside where
climate and soil were so cold that corn did not make a crop.
Nevertheless the soy beans did well. Another point in their
favor is that they are not killed by light frosts, either in
spring or fall.
“The above remarks as to the culture and success
of soybeans refer to crops grown on soil on which soy
beans have already been grown. As with alfalfa and many
leguminous crops, the ground must first be inoculated with
the bacteria of the tubercules of the roots. In Mr. Ingalls’ own
experience the first crop of beans grown on a piece of land
shows few tubercules on the roots and the crop is apt to make
a light yield; but the second year the roots are abundantly
supplied and a good crop is obtained.
“As has already been remarked, the beans obtained
by this system of culture represent almost clear profit to
the farmer. They do not in the least diminish the yield of
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corn, and the labor of cultivation is the same for either the
single of the combination crop Corn and beans may grown
separately but this takes more land and more labor in filling
the silo, and at the same time the silage is less perfectly
mixed.
“Mr. Ingalls has grown beans with sweet corn on a field
scale. The good ears were picked for a canning factory and
the rest of the crop was cut with a harvester for the silo. In
this case the ensilage makes of itself a balanced ration, as
is shown by the fact that the flow of milk was unaffected
when all of the grain was omitted. The reason for this is that
the proportion of the leguminous crop to the carbonaceous
corn is greater, since the sweet corn yields less per acre than
does silo corn. Also because the proportion of carbonaceous
matter was further reduced by taking out the ears sent to the
factory.
“A number of other persons have tested this method.
One gentleman put in a crop, but on account of bad weather
the corn did very poorly. The beans, however, made a fine
growth, and as a result he had a ration too rich in protein.
He balanced it up by feeding a little corn meal and had fine
results. Another grower cut beans and corn into the silo, and
fed no corn all winter. He says he never had a better yield of
butter. Mr. S. Burchard of the same county, well known as
an authority on Holstein cattle, has tried corn and beans, and
likes the mixture better for his place than alfalfa.
“On the other hand, some have tried the combination
crop without satisfactory results. The reasons for this are
various. Some have not kept careful records of the quantities
of ensilage or of milk produced. Some have fed the beans on
top of the usual amount of grain, and have failed to get an
increased flow of milk. These persons should have dropped
off on grain. Some have planted the combination crop, but
did not put in beans enough to get any clear results. Some
have planted varieties too late to mature, and as a result they
get only green vines without pods. On the other hand, some
have planted very early varieties, and these do not yield so
well, and hence less striking results have been obtained. V.”
86. Country Gentleman. 1905. Corn and beans, p. 461 (Letter
to the editor). 70(2732):536. June 8.
• Summary: “Reference is made to experiments showing
that ensilage with the ears was worth more than ensilage
without the ears, the ears being made into meal and fed to
the cows. Of course it needs no experiment to prove that
husking and grinding the corn would be lost labor if the cows
are going to have it all in the end. My contention is that the
ears are not good to make milk, and in some cases do harm,
making the udder at times hard and the milk thick. So I think
of feeding the ears to poultry and swine and of giving the
cows gluten and bran or an equivalent. (1) I would like to
know more about the beans that will climb the cornstalk,
and their superiority to soybeans. We have plenty of
garden-pole beans; how would they do? (2) J.D. Tyngsboro,

Massachusetts.
“[1. Whether it will pay to remove the ears from corn to
be used for ensilage in order to feed the grain to poultry or
other live-stock is a question which must be settled for each
particular case...”
“2. For enriching the ensilage in protein, either the Red
Speckled or the Southern Prolific beans are recommended,
planted in June, in the rows of corn, each alternate hill on
each alternate row, or each alternate hill on every row, as
may be desired. Plant with an ordinary hand planter, two
beans to the hill. The vines will climb up the corn, and
will be gathered by the harvester, or will not seriously
inconvenience the man cutting the corn by hand. Soy beans
are too short and too inconvenient to harvest. Besides, the
ensilage from soybeans is not perfectly safe, according to
the Wisconsin experiments. Try the garden-pole beans. They
ought to do, but have not been tried enough to be a certainty.
Plant late enough to insure their maturing with the corn].”
87. Country Gentleman. 1905. Inquiries and answers: what
readers want to know. Corn and beans (Letter to the editor).
70(2734):584. June 22.
• Summary: “In your issue of April 6 (p. 327), I read the
article ‘Soy Beans as a Source of Protein’ with much interest;
also in your issue of April 27, ‘A Way to Reduce the Feed
Bill’ (p. 396). I took Mr. Dawley’s hint by putting a ten-acre
field in soy beans and corn. Planted the Virginia horse-tooth
corn and the soy beans together with a corn planter; sowed
two bushels beans and about four bushels corn. This field,
under ordinary circumstances and fair weather, would fill my
silo. Now I notice on p. 536 the Inquiry ‘Corn and Beans,’
which says soy beans are too short and too inconvenient to
harvest, and not perfectly safe for ensilage, and to try gardenpole beans. It is a question whether or not I have made a
mistake; but as I am getting another ten acres ready for corn
(to be put in in drills), would you kindly advise me as to the
variety of beans to sow with the corn, if any, or would it be
the safer plan to leave out the beans entirely? I am eager to
reduce the feed bill. S.H.C. [It is not at all likely that the soy
beans will make sufficient growth to make the ensilage at
all dangerous to use. If the corn is cut with a harvester, the
beans will give no trouble in harvesting. Pole beans in corn
are worth experimenting with on a small scale].”
88. Pinolini, D. 1905. La coltivazione della Soia [The
cultivation of the soybean (Continued–Document part II)].
Italia Agricola (L’): Giornale di Agricoltura 42(19):437-42.
Oct. 15. [3 ref. Ita]
• Summary: (Continued): Examining the figures in this
table, it is noticed how doubling the amount of potassium
does not increase the yield. The slag has a slight influence
that increases with the addition of potassium salt and nitrate.
From his experiences, Lechartier advises to use the following
fertilizing formula per hectare:
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200 kg of potassium chloride
200 kg of superphosphate and 400 kg of slag
100 kg of sodium nitrate
I, who have carried out numerous experiments in the
cultivation of this legume, had to ascertain, in order to
have an increased yield, how necessary fertilizing was with
stable manure (20 cartloads per hectare) completed with
300 kg of superphosphate. If the soil were excessively loose
(scioltezza), then it was necessary to add to the fertilizing
material the potash and the gypsum. This fertilizing system
was even carried out by others with good success, both in
Piemonte and in Lombardy.
Timing of Sowing: Sowing is carried out in the spring,
ordinarily in the months of March and April. In Upper Italy,
particularly in cold locations, the most opportune time is
found in the second half of April or in the beginning of May,
so as to not lose the harvest in the case of a late frost that is
capable of causing the drying out of the tender sprouts.
Based upon the results obtained by Prof. Haberlandt, at a
temperature of -6ºC this legume sustains great damage which
reduces the production by more than 50 percent.
From this fact, it clearly appears how it is more
convenient to delay the sowing.
On three plots of land, the soybeans were placed in the
soil at different times, and specifically: I. Sowing on April
5; duration of germination 23 days II. Sowing on April 28;
duration of germination 17 days II. Sowing on May 15;
duration of germination 12 days
With the occurrence of warm summer days, the latter
sowings reached their complete development in less time,
such that from the end of July to the beginning of August, the
plants were found in full blossoming in all three of the plots.
The varieties with light-colored seeds, being the most
robust ones [rustico = rustic], can be sown the earliest, while
those with a dark color, on the other hand, feel the harshness
of the cold much more and desire to be sown later.
In the locations where irrigation is possible, the soybean
may be cultivated as a second crop, immediately after wheat.
In that case, the cultivation is suitable for having green
fodder or to use it as green manure, since it can provide the
soil with more than 150 kg of nitrogen and thus an excellent
fertilizing cultivation is obtained.
In France, the sowing is done at the beginning of May.
In Hungary, the sowing is carried out at the end of April.
Sowing Methods: Broadcast sowing is not recommended
for this plant, which cannot grow freely and develop as
needed. Sowing in rows is the only method that is advisable
and in fact is the one that is most followed because it
provides the most satisfying results.
In a space that is too restricted in which the plants
are found too close to one another, that impedes the free
circulation of the air and the direct action of the rays of the
sun, thus requiring the plants to spread excessively, resulting
in the stem being too thin and delicate and thus easy to drop

and flatten. The blossoming then proceeds irregularly, the
fertilization is carried out in an incomplete way, and the
seeds turn out to be small and stunted and do not mature
well.
Stanislao [sic–Stanislaw?] Trebiezki in Poland had
curious and extremely successful experiences. On 22 plots of
land, he planted soybeans at different distances, that is, from
10 centimeters to one meter. The treatment was identical, but
the yield that was obtained was different in that the harvest
was almost nothing in the plots where the vegetation had
been imperfect, caused by the sowing being too dense; while
he obtained 80 times the seeds in those plots on which one
meter of distance was kept between each plant.
For the majority of cases, the distance to be maintained
has to be from 25 to 30 centimeters from one plant to another
and from 40 to 50 centimeters from one row to another.
Lechartier advises to keep the rows at a distance of 40
centimeters and the distance from plant to plant in the same
row to be 15 centimeters.
It is worth recommending that before carrying out the
sowing, the seeds be kept in water for around 24 hours such
that the germination can proceed more rapidly and in a
uniform way without interruption.
The quantity of seeds necessary per hectare varies
between 12 and 15 kg if the goal desired is the harvest
of seeds. If, however, it is cultivated as fodder, when it is
necessary to cut it while green, then the planting needs to be
with broadcast sowing and at a much higher quantity. In that
case, from 150 to 200 kilograms can be used.
With regard to the sowing, it can be carried out as with
beans, that is, furrows are made in the soil by means of a
hoe or a plow in such a way that there is the desired distance
between them. The seeds are placed in them and then they
are buried with the how or with a harrow.
In addition, after having evened out the soil, equidistant
furrows can be set up by means of a special rake provided
with robust teeth with a distance between them of from 40 to
45 centimeters, and the seeds are placed in the furrows and
are then covered, as in the preceding case, with a hoe or with
a plow.
If the sizes of the plots are limited, then stakes may be
used with which holes are drilled at the distance desired,
with care being taken that the depths are extremely shallow
and in each one of them, at the most a pair of seeds are
placed (in that way, if one of them turns out to be incapable
of germination, it is compensated for by the other) and they
are filled in at once. It must be advised, though, that with the
seedlings that come up, no more than one single one may be
allowed to develop.
Sowing by machine–for large expanses–would be best
both because of the regularity and the speed of the work and
for the savings with the seeds.
Germination takes place within a period of
approximately 14 days, but only when there is sufficient heat
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in combination with a certain level of moisture.
Professor Haberlandt advises farmers to sow soybeans
in suitable nurseries and then subsequently to proceed with
transplanting when the first two leaves have reached good
development. The viticulture school in Morbourg has taken
good advantage of this suggestion, and in the Giornale
agricolo [Agricultural Journal] of Vienna (June 2, 1880),
edited by Hansel, the standards appeared that are necessary
to carry out this operation with a happy result. The stem–
at the time of the transplanting–has to be of a height of
approximately 10 to 15 centimeters. At the aforementioned
time, the seedling already possessed robust roots from which
numerous rootlets branched out which were easily separated
when the uprooting was done with little care. In that case,
one can be certain of failure, because no plant in similar
conditions is capable of coagulating [rappigliare]. If, on the
other hand, the operation is carried out with complete care,
and after having watered the soil well, then the uprooting is
completed well without being accompanied by the slightest
damage to the roods and the coagulating [rappigliamento]
turns out to be more certain.
This operation requires a great deal of time and may
only be possible in the event that what is dealt with is a
cultivation that is reduced to minimum proportions or when
it is necessary to fill some existing gaps in the cultivation as
a result of some seeds which did not achieve germination.
The sowing of soybeans in suitable seedbeds or in
hotbeds may turn out to be advisable and even expedient
when, in locations that are rather cold, there is the desire
to cultivate the later and more delicate varieties without
delaying the sowing by too much.
Frankly speaking, I have to confess how with myself,
the transplanting turned out to be a very difficult operation
and with an exceptionally great quantity of dead plants,
even though all of the greatest measures of care were used
in uprooting the plants, in planting them in the field, and in
abundantly watering the plot for several days.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: PhD, Italy.
89. Pinolini, D. 1905. La coltivazione della Soia [The
cultivation of the soybean]. Italia Agricola (L’): Giornale di
Agricoltura 42(21):486-88. Nov. 15. [2 ref. Ita]
• Summary: “(Footnote: see No. 12 and 19 of 1905.)
Measures of Care for the Crop: The measures of care for
the crop are reduced to two hoeings that are intended to keep
the soil well loosened and to prevent the development of
weeds that can be so damaging, particularly during the early
periods. The two hoeings are more than sufficient: the first
when the seedlings show their third leaf and the second then
one month later.
Irrigation may be beneficial when the season proceeds
as dry. It is then indispensable when soybeans (soia) are
cultivated as a second crop [in a rotation]. It is not necessary

for the watering to be lavish and excessive because in that
case, there will be an excessive development of the foliage
which will turn out to be completely detrimental to the crop.
It is a plant that resists drought much more than the
bean. The Universo agricolo [Agricultural Universe] of
Ragusa, speaking of this legume’s resistance to drought,
expresses itself this way: “A fact that has been confirmed
everywhere is that whatever the nature of the soil may be, the
soybean as used for its crop has endured with success the test
of its resistance to a continuous drought.”
The varieties with light-colored seeds complete their life
cycle with 1,300º of temperature [heat units], while those
with dark-colored seeds need a greater quantity of heat,
varying between 1,800º and 2,000º.
Harvest: When the cultivation is done to have fodder
material, then the harvest is carried out at full blossoming
by means of a hay scythe, and the product may be dried,
reducing it to hay, or else it may be consumed green. If,
on the other hand, the desire is to have the seeds, then it is
worthwhile to wait.
The maturity will show itself to be complete when the
pods present themselves as fully dry. It is necessary to not
delay carrying out the harvest too much if one does not
want to run up against a loss of seeds due to the dehiscence
[deiscenza, or splitting] of the valve [valva]. But it is also
necessary to not anticipate it too much, because in that case,
seeds are obtained that are wrinkled and less capable of
being preserved (serbevole).
The harvest period occurs at different times depending
upon the location in which the cultivation takes place, the
variety that was sown, the nature of the soil, the course of
the season, etc. In warm countries, the harvest is usually
completed in August; in temperate countries, at the beginning
of September; in cold countries, at the end of September or
the beginning of October. The varieties with light-colored
seeds, being the earliest, are the first to mature, while on the
other hand, those with dark-colored seeds, needing a greater
quantity of heat, are harvested at a later period. In some
mountainous locations in Upper Italy, the black variety was
not capable of bringing its seeds to complete maturation.
Depending upon the quantity of the harvest that has been
obtained, the separation of the seeds is carried out by hand
or with a thresher’s flail or else with a mechanical threshing
machine.
Shelling by hand makes it possible to keep the seeds
intact to then be able to utilize them with advantage in
the feeding of livestock. This is an operation that requires
too much time and which is only possible when there are
extremely small quantities of seeds to be harvested.
The thresher’s flail is the method that is used the most
and which also best responds to the habits of our farmers.
The stems cannot be used for anything except as litter,
which then constitutes bedding that is anything but soft.
Yield: The average yield that can be obtained from each
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well-developed plant is around a hundred pods, each of
which contains at the maximum three seeds.
An outstanding farmer assured me of having coplanted
[consociato] it with corn, obtaining a cereal yield no
less than that of past years while he then also obtained a
production of soybean seeds of 25 hectoliters [per hectare?]
It is useful to note that the soil had received an abundant
manuring completed with 4 metric hundredweight (equal to
400 kilos) of superphosphate.
The production of seeds per hectare varies between 30
and 45 hectoliters. These figures represent a good level of
production, because not just a few times, there have been
yields that were much less (by more than half).
The black variety, even though it is much later, has an
extremely large level of productivity. There were plants that
attained a height of two meters, carrying 700 pods, each
of which had enclosed an average of three seeds, and thus
2,100 seeds were obtained per plant. The distance between
these plants was one meter in every direction, and thus in
one hectare 10,000 plants were found. And calculating at
2,000 the number of seeds for each stem, the total yield in
seeds then turned out to be 20 million, which would then be
50 hectoliters (supposing that in order to make up one liter,
4,000 seeds are necessary). This yield was achieved by Mr.
Syden, who cultivated it in 1878.
In Schlong, in the vicinity of Breslau [today’s Wroclaw,
Poland], four seeds produced 2,720 of them.
In Munchendors [sic, Münchendorf] and in Rabensbourg
[sic, Rabensburg, these are two towns in Austria], 600 times
the seeds that were broadcast were obtained.
On the estates of Archduke Alberto [perhaps Archduke
Albrecht Franz, Duke of Teschen; or else Archduke Albrecht,
Duke of Teschen], large-scale trials [esperienze] were set
up having to do with the cultivation of this legume, and the
yield that was obtained was as follows:
In alluvial soils: 29.60 metric hundredweight per hectare
In sedimentary soils: 25.88 metric hundredweight per
hectare
The weight of 1,000 seeds was between 156 and 159
grams, while on the other hand, those that were sown had
been declared to have a weight of between 165 and 168
grams. The number of pods for each stem varied between
40 and 119, while the number of seeds in each pod varied
between 1 and 4. The first fruits were found at 7 or 8
centimeters from the ground. The straw, the pods, and the
other impurities [impurezze] reached the figure of 43.38
metric hundredweight per hectare.
In a plot of 210 sq. m, 108.45 liters were obtained, and
thus the yield per hectare was 51.64 hectoliters.
In 1881, the soybeans that were sown at Casalmaggiore
on the Bertazzola farm, which was the property of the
Agricultural Committee [Comizio agrario], provided the
following results from three different plots of land:
I. 350 sq. m: 1.40 hectoliters, 40.00 hectoliters per

hectare
II. 480 sq. m: 1.50 hectoliters, 31.25 hectoliters per
hectare
III. 165 sq. m: 0.85 hectoliters, 51.50 hectoliters per
hectare
One hectoliter of soybeans weighs around 72 kg (from
70 to 75 kg).
Gaillon [probably the name of a person rather than
a place], in the vicinity of Buda-Pest [today’s Budapest,
Hungary], obtained 2,000 seeds per plant as an average yield.
Sir Giovanelli, in the area around Siena, harvested 80
times the amount of seeds sown.
Duranti, in the vicinity of San Remo, harvested 48 liters
on a range of 100 sq. m.
Mr. Giusepe Aichino, near Casale Monferrato, obtained
54 times the seeds.
Many other experimenters have obtained favorable
results, both in our country and abroad.
Lechartier harvested between 15 and 18 metric
hundredweight of seeds per hectare but, as he himself
justly observed, the maturation in cold and wet years is not
completed with that regularity, nor does it reach that level
that is desired.
As green fodder, an average production of 300 metric
hundredweight can be obtained, but it is not difficult to arrive
at 500 metric hundredweight.
All of these figures are worthwhile for demonstrating
how the soybean is a lucrative plant par excellence and is
capable of providing a rather abundant income every year.
Pests, Problems, Etc.: The pests of this legume are few,
it of course being understood that these do not take into
consideration those insects that live in the soil and may eat
into its roots.
Blights and frosts may invoke severe damage,
particularly if they strike the seedlings while they are still
young.
Powdery mildew may cause damage to this plant that is
not especially substantial.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: PhD, Italy.
90. Bureau of Plant Industry, Soils, and Agricultural
Engineering–Division of Forage Crops and Diseases.
1905-1929. General correspondence: 1905-1929 (Archival
collection). Washington, DC. Undated. 28 cm.
• Summary: National Archives and Records Service–Record
Group 54–Records of the Bureau of Plant Industry, Soils, and
Agricultural Engineering. Records of the Division of Forage
Crops and Diseases, General Correspondence–1905-1929
[Label on the box]. Entry No. P.I. 66, Stack No. 170. Begin
location 27/22/04. Containers No. 1-152. In boxes 92 and
93 are 2-3 folders of very interesting correspondence from
William Morse; Jacob photocopied about 50 pages. In Box
87 is a folder titled Massey-Harris Harvester Co., Inc. (the
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combine maker). It contains a letter from Massey-Harris to
William Morse dated 19 Dec. 1924, which talks about how
the combine demonstration day went about a month earlier
in Stonington, Illinois. In this letter is enclosed a testimonial
letter from the Garwood Bros. In box 88 is a letter from
Charles L. Meharry.
Talk with Jacob Jones, PhD student at Purdue
University, Lafayette, Indiana. 1998. Aug. Jacob has just
spent several weeks going through this collection. The
current finding aid is not annotated due to lack of funding.
The older finding aid is somewhat annotated, but that filing
system is no longer used. The earliest Morse correspondence
is from 1907, when he was a student at Cornell University
[Ithaca, New York] applying for a job. Then comes the
document showing that he was hired. One of his jobs was
to visit the various agricultural experiment stations. On
22 August 1911, while visiting various southern stations,
including the station in North Carolina, he wrote the earliest
letter seen in this collection about soybeans.
This archival collection is located (2000/09) at: National
Archives #2, Civilian Records Branch, 8601 Adelphi Rd.,
College Park, Maryland 20740. Phone: 3012-713-7230.
Free finding aids are P.I. 66 and N.C. 135. Address: USDA.
Phone: 313-764-3482.
91. Burtt-Davy, Joseph. 1905. Report of the government
agrostologist and botanist for the year ending June 30th,
1904. Transvaal Department of Agriculture, Annual Report.
p. 261-320. For the year 1903-04. See p. 263, 270-71, 274. 1
plate. Reprinted in part in the Rhodesian Agricultural Journal
3(4):354, 364 (1906).
• Summary: The author, an early advocate of soybeans in
Africa, arrived in the Colony on 1 May 1903. Writing on
26 Oct. 1904 he notes: “The year has been principally spent
organising the work of the Division, and travelling over
the country to meet farmers and study the conditions and
needs of the various districts. For the first 6 months I had no
assistants, therefore it was impossible to fully develop any
one branch.”
A non-original illustration of the Soy-bean (p. 270)
shows the stem and leaves, plus individual close-ups of a
flower, several pods, and the root system with nodules. The
artist’s initials appear to be A.M.H.
Section 2, titled “Hay, silage, and soiling crops” (p.
271) begins: “The warm rains of the Transvaal summer are
particularly favourable to a rank and rapid growth of summer
crops.” A subsection on “The soy-bean (Glycine hispida)”
(p. 274) states: “An American variety known as the southern
soy-bean gave excellent results on the Springbok Flats; the
seeds were sown December 10th [1903], in drills 3 feet apart;
the return was 70 lbs. of seed from 5 lbs. sown. If cut from
the time of flowering until the pods are half formed, it makes
good and nutritious hay. It is cut with a scooter or V-shaped
plough, as the stems are too woody to be mowed with an

ordinary machine. The crop can be turned into good ensilage,
if cut when the seed is nearly ripe; its principal value lies,
however, in the dried bean, which is used in conjunction
with maize for fattening stock. Of all legumes in cultivation,
the soy-bean is only exceeded by the ground-nut in amount
and digestibility of its food constituents; it is especially rich
in fats and nitrogenous compounds, in fact, it is one of the
richest of concentrated foods. It is useful for bringing up the
quality of poor soils.”
Note 1. Springbok Flats in the Transvaal Province is
not a particular town, but an area located between the towns
of Warmbaths, Hammanskraal, Groblersdal, Marble Hall,
Immerpan, Naboomspruit and Nylstroom. It is roughly an
oval flat area.
Note 2 This is the earliest document seen (June 2021)
that mentions the use of a “plough” (“a scooter or V-shaped
plough”) for soybean production. Address: Government
Agrostologist and Botanist, Div. of Botany, Pretoria, South
Africa.
92. Wiancko, A.T. 1906. Re: Corrections to reports on soy
beans received from Bureau of Plant Industry. Letter to C.V.
Piper, Agrostologist, Bureau of Plant Industry, Washington,
DC, Feb. 12. 1 p. Typed, with signature on letterhead. [1 ref]
• Summary: “Dear sir:–In our reports on the tests of varieties
of soy beans and cow peas, mistakes were made in stating
the quantities of seed used per acre. The figures given are the
rates of seeding shown on the wheat scale of the seed drill
used. Figures to the real rates per acre, the amounts of seed
used were as follows:“Soy beans–Dwarf Early Yellow, 1973, 26.5 pounds. Ito
San, 1975, 26.5 pounds. Medium Early Yellow, 1295–2, 26.5
pounds. Medium Early Yellow, 1299–2, 26.5 pounds. Soy
bean, 12399, 32.5 pounds. Soy bean, 12400, 32.5 pounds.”
Corrections are also given for seven varieties of
cow peas: Early Black, Taylor, Extra Early Black Eye,
Whipporwill [also spelled “Whippoorwill”], New Era, Cow
pea 13468, Clay. “Kindly have these corrections made on the
reports we sent you.”
“Very truly yours, A.T. Wiancko, Agriculturist. J.L.C.”
Note: This is the earliest document seen (Oct. 2004) that
mentions the soybean variety Dwarf Early Yellow.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
93. Rhodesian Agricultural Journal. 1906. Forage and
pasture plants (continued). 3(4):354-70. April. See p. 364.
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Reprinted in part from Transvaal Dept. of Agriculture,
Annual Report.
• Summary: The section titled “Soy bean” (p. 364) states:
“The Soy Bean or Soja Bean is also highly valued as an
annual forage or soiling crop in the United States, and ‘of all
the legumes in cultivation, is only exceeded by the ground
nut in amount and digestibility of its food constituents; it is
especially rich in fats and nitrogenous compounds, in fact, it
is one of the richest of concentrated foods.’
“On the Experiment Station, Salisbury, it [the soy bean]
was employed as a soiling crop on a poor clay soil when the
latter was first broken up. Broadcast at the rate of 50 lb. [of
seed] per acre, the vines completely covered the ground with
dense growth, which, when turned under, completely altered
the character of the land, bringing up the quality almost out
of recognition.
“’It may also be cut when the pods are half formed,
and cured into nutritious hay or turned into good silage.
Its principal value lies, however, in the dried bean, which
is used in conjunction with maize for fattening stock. It is
cut with a scooter or V-shaped plough, as the stems are too
woody to be mowed with an ordinary machine.’–Annual
Report, Transvaal Department of Agriculture”
Note 1. The two quotations, concerning work in
neighboring South Africa, are taken from: Burtt-Davy,
Joseph. 1905. “Report of the government agrostologist and
botanist for the year ending June 30th, 1904.” Transvaal
Department of Agriculture, Annual Report. p. 261-320. For
the year 1903-04. See p. 263, 270-71, 274.
Also discusses the cowpea and Kafir bean (p. 363-64),
vetches (p. 365, including common winter vetches or tares,
the scarlet vetch of Algeria, and the hairy vetch), and alfalfa
(p. 356-62).
Note 2. This is the earliest document seen (March
2021) concerning soybeans in Rhodesia (and specifically
in Southern Rhodesia, which became Zimbabwe in 1980),
or the cultivation of soybeans in Rhodesia. This document
contains the earliest date seen for soybeans in Southern
Rhodesia, or the cultivation of soybeans in Southern
Rhodesia (April 1906). The source of these soybeans is
unknown.
94. Valley Front Farm (Wm. C. Studds). 1906. Yellow
Soja beans (Ad). Southern Planter (Richmond, Virginia)
67(4):341. April.
• Summary: This ad (1/27 page) states: “Home grown for
several years for sale in any quantity desired up to 500
bushels. Average yield last year, 3 tons hay and about 30
bushels seed per acre. Can be cut with mower and threshed
with wheat thresher; the best, most nutritious and prolific
legume for eastern Virginia. For prices apply to. Wm. C.
Studds,...” Address: Sassafras, Gloucester Co., Virginia.
95. Wiancko, A.T. 1906. Soy beans and cow peas. Indiana

Farmer 61(19):3. May 12.
• Summary: The following is reprinted from Purdue
Newspaper Bulletin No. 128. “Every farmer who feeds live
stock should become acquainted with the soy bean and the
cow pea, as often one or the other might be used to good
advantage. Both are leguminous plants rich in protein and
make excellent crops for supplementing carbonaceous
feeding stuffs, such as corn. Being annual plants of rapid
growth they fit easily into a variety of rotations and may
often be used as emergency crops where few other things
would fit in.
“Uses.–Both crops are excellent soil improvers, having
especially beneficial effects upon the physical condition of
soils that are inclined to be heavy, making them loose and
mellow. Like other legumes, when inoculated with their
particular nitrogen-gathering bacteria, they draw upon the
free nitrogen of the atmosphere for their own requirements
and also store up considerable quantities in their roots, and
when these decay this stored up nitrogen becomes available
to succeeding crops. They are therefore excellent to precede
such crops as corn, which requires large quantities of
nitrogen for its proper development. Being such strong and
rapid growers and having such beneficial effects upon the
soil, they may often be used to good advantage as cover
crops sown in July after small grain crops are harvested.
With sufficient moisture to start them properly, they may
be used in this way as late as the fire [sic, first?] of August
and may be dependent upon to gather a lot of nitrogen and
make a good growth of material for plowing under, as green
manure, in the autumn or following spring.
“For stock feeding purposes, the soy bean and cow pea
may be used in a variety of ways. Most varieties of cow peas
and the ranker growing soy beans, such as the ‘Medium
Green’ and ‘Medium Early Yellow,’ make excellent crops
for feeding green, or making into hay. For these purposes,
however, the cow pea is generally to be preferred on account
of its finer stems and, usually, larger growth. When sown
before the first of June on good soil, from two to three tons
of cured hay may be expected. When well cured, cow pea
hay is of excellent quality and possesses a food value fully
one half higher than red clover hay. As a grain crop it seems
that, for northern and central Indiana, at least, the soy bean
will generally be the more profitable, both because of the
higher food value of the beans and, because of the greater
tendency to produce seed. On fair corn ground, from twenty
to thirty bushels of grain per acre should be produced. The
beans are rich in protein and fat or oil and are excellent for
mixing in the ration with corn, especially in hog feeding.
“The following table shows the digestible nutrients
in 100 pounds of soy bean and cow pea grain and hay
in comparison with some other feeding stuffs.” Titled
“Digestible nutrients in 100 pounds,” the table gives values
for 7 feeding stuffs.
“Culture.–The soy bean and cow pea may be
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successfully grown on almost any soil of reasonable fertility.
Like the common field pea both require good drainage and
easily suffer excessive wet, but will do much better during
periods of dry weather. For the best results a good corn soil
should be chosen. If properly inoculated, both crops will
do well where corn would suffer seriously from lack of
nitrogen. For use in a regular rotation they should precede
corn or winter wheat. In the latter case the ground does not
need to be plowed for the wheat.
“The preparation of the soil should be similar to that best
suited to corn. It should be deeply plowed and the seed-bed
made fine and mellow. A loose, deep-seed-bed is essential to
success.
“Both the soy bean and cow pea are warm weather
plants and should not be sown early in the season. As a
general rule, the best time to sow is after corn planting is
finished and the soil has become thoroughly warm. The seed
should be deeply covered. It should be sown in drills and
the crops cultivated like corn until the soy bean blooms and
the cow pea begins to vine. For grain production drilling
and cultivating are always best, but for hay production fair
results may be secured from broadcast seeding on ground
free of weeds. The rows should be 32 inches apart for the soy
bean and 24 inches apart for the cow pea, and both seeded at
the rate of 20 to 25 pounds of seed per acre for the medium
sized varieties. Seeding may be done with a wheat drill set at
two bushels per acre on the wheat scale, and with the holes
not needed stopped up. Thick seeding is detrimental to seed
production.
“Some soils need to be inoculated with the proper
bacteria for one or both crops before satisfactory results
can be secured. This need can only be determined by trial
and examination of the roots for the nodules. If needed,
inoculation may be best accomplished by sowing, before the
last harrowing when preparing the seed-bed, two or three
hundred pounds per acre of soil taken from a field where the
crops have been grown and the bacteria are known to exist.
Without the bacteria the crops must secure their nitrogen
from the soil and under such conditions draw heavily upon
its fertility.
“For hay production the cow pea will generally give best
results. It should be cut when the first pods begin to ripen,
and cured as in the case of clover. Either the Early Blackeye,
Whippoorwill, New Era, Michigan Favorite, Iron, Clay, Red
Ripper, or Unknown varieties may be used.
“For grain production, either crop may be used in the
south, but in the northern portion of the State the soy bean
will usually be most profitable. The Ito San, Early Brown,
and Medium Early Yellow (late) are among the best varieties.
“Harvesting should be done when most of the leaves
have fallen and most of the pods are ripe. An old fashioned,
self-rake reaper or a mower with a side delivery attachment
will be found satisfactory for harvesting. Threshing may be
done with the ordinary threshing machine with the lower

concave removed and replaced by a board and run at low
speed. A corn shredder may be used for threshing.”
Note: This is the earliest English-language document
seen (Oct. 2006) that uses the term “Blackeye” in connection
with the cow pea–in this case as the name of a specific
variety of cow pea. Address: Agriculturist, Purdue Univ.,
Indiana.
96. Wiancko, A.T. 1906. Southern farm notes: Soy beans
and cow peas. Chatham Record (The) (Pittsboro, North
Carolina). Aug. 2. p. 4.
• Summary: “The soy bean and the cowpea may be
successfully grown on almost any soil of reasonable fertility.
Like the common field pea, both require good drainage and
easily suffer from excessive wet, but will do much better
during periods of dry weather. For the best results a good
corn soil should be chosen. If properly inoculated, both crops
will do well where corn would suffer seriously from lack of
nitrogen. For use in a regular rotation, they should precede
corn or winter wheat. In the latter case the ground does not
need to be plowed for the wheat.
“The preparation of the soil should be similar to that best
suited to corn. It should be deeply plowed and the seed bed
made fine and mellow. A loose, deep seed bed is essential to
success.
“Both the soy bean and the cow pea are warm weather
plants and should not be sown early in the season. As a
general rule the best time to sow is after corn planting is
finished and the soil has become thoroughly warm. The seed
should be deeply covered. It should be sown in drills, and
the crops cultivated like corn until the soy bean blooms and
the cow pea begins to vine. For grain production, drilling
and cultivating are always best, but for hay production fair
results may be secured from broadcasting seed on ground
free of weeds. The rows should be thirty-two inches apart for
the soy beans and twenty-four inches apart for the cowpea,
and both seeded at the rate of twenty to twenty-five pounds
of seed per acre for the medium-sized varieties. Seeding may
be done with a wheat drill set at two bushels per acre on the
wheat scale, and with the holes not needed stopped up. Thick
seeding is detrimental to seed production.
“Some soils need to be inoculated with the proper
bacteria for one or both crops before satisfactory results
can be secured. This need can only be determined by trial
and by examination of the roots for the nodules. If needed,
inoculation may be best accomplished by sowing before
the last harrowing when preparing the seed bed, 200 or
300 pounds per acre of soil taken from a field where the
crops have been grown and the bacteria are known to exist.
Without the bacteria the crops must secure their nitrogen
from the soil, and under such conditions draw heavily on its
fertility.
“For hay production the cowpea will generally give best
results. It should be cut when the first pods begin to ripen
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and cured as in the case of clover. Either the Early Blackeye,
Whippoorwill, New Era, Michigan Favorite, Iron, Clay, Red
Ripper or unknown varieties may be used.
“For grain production either crop may be used in the
South, but in the northern portion of Indiana the soy bean
will usually be most profitable. The Ito San, Early Browns
and Medium Early Yellow (late) are among the best varieties.
“Harvesting should be done when most of the leaves
have fallen and most of the pods are ripe. An old-fashioned
self-rake reaper or a mower with a side delivery attachment
will be found satisfactory for harvesting. Threshing may be
done with the ordinary threshing machine, with the lower
concave removed and replaced by a board and run at low
speed. A corn shredder may also be used for threshing.”
Address: Purdue Univ.
97. Wiancko, Alfred T.; Fisher, Martin L. 1907. Soy
beans, cow peas, and other forage crops. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 120. p. 437460. March.
• Summary: Contents: Part I–Soy beans and cow peas.
Historical. Uses and value. Composition and digestible
nutrients. Culture. Cost of production. Results of tests
of varieties of soy beans (1903-1906), and cow peas.
Descriptions of varieties of soy beans and cow peas: Soy
beans (with the yearly and average yields in bushels per
acre over 4 years)–Ito San (21.0), Early Brown (21.5), Olive
Medium (14.6), Very Dwarf Brown (9.5), Ogemaw (11.3),
Medium Early Black (18.0), Early Black (14.8), Medium
Green (22.2), Medium Early Yellow (20.2), Hankow, Dwarf
Early Yellow, Soy Bean 12399.
The cost of producing soy beans and cow peas, acre
for acre, “will generally be very little different from that for
corn when the crops are planted in rows and cultivated. The
chief difference will be in the cultivation, which will be a
little higher on account of the closer spacing of rows. With
the proper machinery, other operations will cost about the
same as for corn. As to the value per acre, both crops should
generally compare favorably with corn.”
Part II–Miscellaneous forage crop notes. Photos show:
(1) A patch of soy beans ready for threshing (title page). (2)
A full grown soy bean plant with roots (p. 440). (3) A man
standing in a field of soy beans, which are about 32 inches
high (p. 446). Tables show: (1) Results of experiments in
methods of planting soy beans for seed production, 19041906 (p. 445). (2) Results of soy bean variety test by yield,
1903-1906 (p. 451).
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Very Dwarf Brown. Address: 1.
B.S.A., Agriculturist; 2. B.S., Asst. Agriculturist.
98. Piper, C.V. 1907. Leguminous crops for green manuring.
Farmers’ Bulletin (USDA) No. 278. 27 p. April 3. See p. 1921.

• Summary: Largely a favorable comparison with cow peas.
The section titled “Soy Beans: (p. 19-21) states: “Soy beans
(fig. 6) are adapted to a much wider range of climate than
cowpeas, being grown successfully even in Ontario [Canada]
and Massachusetts. As a forage crop soy beans have some
points of superiority over cowpeas, the hay being somewhat
easier to cure and richer in protein. The seed is also cheaper
than that of cowpeas, usually costing only two-thirds as
much. This is principally due to the fact that the seed can
readily be harvested by machinery. It also has an advantage
in that the seeds are but little affected by weevils. On these
accounts soy beans are preferred by an increasing number
of farmers in the South. Soy beans, however, are not able to
compete with weeds as successfully as cowpeas, and on this
account the best results are obtained by planting in rows, so
that they may be cultivated. There is considerable difficulty
experienced at first in obtaining tubercles on the roots of soy
beans, but when once these have appeared in a particular
piece of ground there is no further trouble. Apparently,
soy beans have a greater power than cowpeas to absorb
atmospheric nitrogen through their roots (fig. 7).
“In an investigation conducted at the Michigan
Agricultural Experiment Station it was found that inoculated
soy beans were enabled to add per acre 37.57 pounds
of nitrogen provided from the air. (See p. 11.) At the
Arkansas Agricultural Experiment Station soy beans used
as green manure gave nearly as good results as cowpeas, as
determined by subsequent crops of wheat, oats, cotton, and
corn. With cotton, the soy bean vines produced a larger yield
of cotton than cowpea vines, but the cowpea stubble gave
a larger yield than the soy bean stubble. With corn, cowpea
stubble and soy bean stubble yielded the same results, while
soy bean vines gave better results than the cowpea vines.
With oats, the results were slightly in favor of the cowpeas. It
is not improbable that the variation in results may be largely
due to variation in the amounts of atmospheric nitrogen
added by the legumes to the different plats. Those that were
most heavily tubercled would add the most nitrogen.”
Illustrations show (p. 19-20): (1) A soy bean plant with
an inset of enlarged pods (non-original; from Carrière 1880).
(2) Roots of soy bean plant with nodules (not original).
Contents of the whole: Inoculation. Sources of soil
nitrogen. Loss of soil nitrogen. Composition of green-manure
crops. Green manuring compared with feeding. Orchard
cover crops. Crops to follow green manures. The choice of a
green-manure crop. The principal green-manure crops: Red
clover, Cowpeas, Soybeans, Velvet beans, Crimson clover,
Sweet clover, Canada peas, Vetches, Tangier peas. Address:
Agrostologist, in Charge of Forage-Crop Investigations, Seed
and Plant Introduction and Distribution, Bureau of Plant
Industry, Washington, DC.
99. Moorhouse, L.A. 1907. Cowpeas and soy beans.
Oklahoma Agricultural Experiment Station, Bulletin No. 74.
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which is used in feeding the live stock of the farm.”
Note: The “Station Staff” are listed at the beginning of
the Bulletin. W.L. Burlison, B.S., is Assistant Agronomist. In
a 1943 letter Burlison wrote: “Personally I first worked with
soybeans in 1903 at the Oklahoma Station...” Note that the
soy beans in this study were first grown in 1904. Address:
B.S.A., M.S., Agronomist, Stillwater, Oklahoma.

22 p. April. [3 ref]
• Summary: Discusses: Adaptations of the crops to
Oklahoma conditions, their place in the rotation, their
importance to the stockman farmer, their chemical
composition, harvesting methods and machinery, cowpea
and soy bean yields (in tons of hay and bushels of grain).
“The following varieties of soy beans have been grown
successfully in sections of the country where the season is
much shorter than the growing period in Oklahoma: Medium
Green, Early White, Ito San, Medium Yellow, and Black (p.
12).
“In 1904 cowpeas and soy beans were grown side by
side in general farm work, not only on bottom land but also
on upland soil... The bottom land was seeded on May 5
and the upland on June 30 (p. 14-16). A table (p. 16) shows
cowpea and soy bean yields Soy beans yielded 9.90 and 9.45
bushels of seed per acre, and 0.70 and 0.61 tons of hay per
acre, for bottom land and upland areas, respectively.
An illustration (line drawing, p. 18) shows the “Miller
Bean Harvester,” courtesy of the LeRoy Plow Company,
LeRoy, New York. The text states: “Harvesting machinery
has undergone a remarkable improvement within the last
decade. Machines have been and are being constructed for
handling every crop of economic importance that is grown
upon the American farm today. To this end the bean harvester
has been evolved in order to enable the bean grower in the
northeastern states to handle his crop with greater ease. This
type of machine is efficient in its work and can be used to
advantage in harvesting the cowpea and the soy bean in the
south. There are at least ten or a dozen types of this machine
on the market at the present time and they can be purchased
at the nominal cost of $25.00.”
Concerning threshing: “The soy bean is not as brittle
as the cowpea, hence the grain can be threshed quite readily
with a machine...”
Summary (p. 21): “As forage crops, the cowpea and soy
bean should be given a conspicuous place in the rotation. The
grain and forage furnish nitrogenous material for the ration,

100. W.H.U. 1907. Harvesting soy beans (Letter to the
editor). Indiana Farmer 62(28):15. July 13.
• Summary: “The method of harvesting soy beans will
depend on the use that is to be made of them. When grazed
by sheep or cattle, it is simply a matter of turning in the
animals. But the cattle waste much of the crop, hence, if
grazed down by this class of stock, the animals must be
removed when they have satisfied their needs. Sheep and
hogs may be given access to the crop at will when the season
for grazing has arrived. Of course, with hogs, that season is
not until the crop is practically mature.
“Various methods of harvesting the crop are practiced,
as for instance, cutting with field mower, self-rake reaper, the
binder, the corn harvester and the bean harvester. Which of
these modes will answer best depends largely upon the way
in which the crop is grown, and the exact use to be made
of it. The mower is best suited to harvesting a crop sown
broadcast and to be cut for hay. The binder is best adapted
to harvesting the silo crop or the seed crop, but can only be
used satisfactorily in harvesting tall growing varieties. The
self-rake reaper can best be used in cutting the crop for hay,
for seed, for soiling or for silage. The bean harvester is only
used when harvesting the crop for seed, and is exceptionally
well adapted to gathering small varieties. The corn harvester
can best be used when the beans are grown in the line of the
row with corn for silage, but may also be used in harvesting
tall growing varieties grown in rows without admixture.”
Address: Illinois.
101. Nielsen, H.T. 1907. Re: Cowpea and soybean
experiments. Letter to Mr. C.V. Piper, Seed Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC, Sept. 21. 5 p. Handwritten, with signature on hotel
letterhead.
• Summary: Nielsen is writing from The Madison Hotel
in Madison, Indiana (K.A. Korbly, Jr., proprietor). “Dear
Mr. Piper: I was not at all surprised to find that the Ohio
Experiment Station has lost entire faith in cowpeas... It
is somewhat different with soybeans, as they think this a
valuable and a desirable crop. The only objection they have
to it, is that it is hard to harvest. They haven’t tried a bean
harvester. Mr. Goddard says they would be grown very
largely in Ohio if a really satisfactory method of harvesting
could be given. They claim they are profitable at 15 bu. per
acre, and haven’t much trouble in getting that yield. They are
doing considerable plant to row work but haven’t anything
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so far that is showing much improvement over our common
varieties. Guelph and Amherst are the best in their test, and
Ito San and Brownie are also very good.
“At the Indiana Station, Soybeans do exceedingly well.
Amherst, Guelph, Ito San, and Brownie are the best varieties.
Heavy yields of seed are reported. They harvest them with
a mower having a side delivery attachment [a binder], and
seem to have no difficulty in the operation. They are trying
drilled and rolled [?] stuff in comparison, and rather incline
to the belief that the drilled are best. The early maturing
varieties are of no value as they do not make sufficient
growth. They are also doing some selection work with the
idea of improving the crop.”
“The Illinois Station is not having nearly as good
success with either of the crops as Indiana... Soybeans do
fairly well and usually yield more than 15 bu. per acre.
Harvesting most satisfactorily done with a self-binder.
Guelph is their best, or rather their standard variety. Ito
San does well, as does Amherst, but Brownie seems too
late, otherwise it is good. The early varieties are considered
of little value on account of small growth. These include
Buckshot, Ogema, and Eda. No knowledge of seed
producing localities to be had from the Station.
“Here at Mr. J.W. Twinkle’s I have found a remarkable
collection of stuff. Mr. Twinkle says the plants were crossed
naturally and this years seed is something astonishing in
variation, especially in coloration and size. The Holstein
remains quite constant.
“Yours truly, H.T. Nielsen.”
Note: It is not clear what kind of plants Mr. Twinkle is
growing.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].

cowpeas for general purposes.
“I had a splendid day with Director Morgan of the
Tennessee Station. He is extremely interested in the cowpea
threshing business and gave me plenty of encouragement.”
“Soybeans says Prof. Morgan are fully as good, if not
better than cowpeas. Mammoth he considers the best variety,
though Guelph and Amherst are also good. He says to plant
them in rows and give them plenty of cultivation. With the
foregoing method he says ground can be fitted very nearly
perfectly for wheat or meadow. Yield of [cow] peas is from
10 to 15 bu. per acre, 20 to 25 bushels he says. He have me
an interesting statement, which I wish you would get some
light on if you can!! A Va. [Virginia] farmer [?] had told Prof.
Morgan that he could raise 30 bus. soybeans per acre but
couldn’t get a wheat crop following although the soybeans
were heavily tubercled. Prof. Morgan directed the Tennessee
Station bacteriologist to investigate and he has found only
the rod bacteria in the tubercles at the Tenn. Sta. Prof.
Morgan tells me that only the Y bacteria gather N. [nitrogen]
from the air, and that the bacteriologist says the soybeans
on the Station grounds gets N. only from the soil though
abundantly tubercled!! How about this?”
He then writes about the Koger Pea Thresher which he
saw and liked very much. He talked with Dr. J.J. Koger, the
inventor saying he thought it would be a good investment
to have one placed at Arlington Farm. He encloses a leaflet
titled “Facts concerning the Koger Pea Thresher, by J.J.
Koger, of Rogersville, Tennessee. He asks Piper to keep it.
“Yours truly, H.T. Nielsen.”
Note: This is the earliest document seen (June 2020) that
mentions the Koger Pea Thresher.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].

102. Nielsen, H.T. 1907. Re: Cowpeas and soybeans. Letter
to Mr. C.V. Piper, Seed Introduction and Distribution, Bureau
of Plant Industry, USDA, Washington, DC, Sept. 28. 6 + 1 p.
Handwritten, with signature on hotel letterhead.
• Summary: Nielsen is writing from The Southern hotel
in Jackson, Tennessee; Mrs. J.H. Day, proprietress. “Dear
Mr. Piper: At the Kentucky Station I found them very much
interested in growing both cowpeas and soybeans. They did
not however have record of any seed producing localities,
and are not as interested in this line of work as they might
be. They are hand picking all their own stock in their variety
trial work but gather by machinery otherwise. The mower
and binder both used on soybeans, and the mower only
on cowpeas. Prof. Garman thinks the soybean superior to

103. Morgan, H.A. 1907. Re: I am anxious to get the records
of the test of the acre of corn, peas, and soy beans out. Letter
to Mr. H.T. Nielsen, Bureau of Plant Industry, U.S. Dept. of
Agriculture, Washington, D.C., Nov. 15. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Mr. Nielsen: I beg to acknowledge your
letter of the 13th, and while I am anxious to get the records
of the test of the acre of corn, peas, and soy beans out, we
have just begun the repetition of this experiment, and I feel
that it would be better not to make publication until we know
what the second season’s results are. I shall be glad, on the
completion of the acre feeding, which will be possibly about
fifty or sixty days from the present time, to let you know
what the record is this year.
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“Will you not be good enough to let me know about the
threshing machines that you investigated? I shall be glad to
have the names of the manufacturers, and what you think of
the various machines. Of course, your information will be
confidential. The Koger machine is now in operation at this
station [in Tennessee], and is doing splendidly.
“Very sincerely yours, Director.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Prof., Univ. of Tennessee,
College of Agriculture and Experiment Station, Knoxville,
TN.
104. Nielsen, H.T. 1907. Re: I should be very glad indeed
to get the results of this season’s trial. Letter to Prof. H.A.
Morgan, Director, Tennessee Experiment Station, Knoxville,
TN, Nov. 22. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Prof. Morgan: Kindly accept my thanks
for your prompt reply to my letter regarding the use of your
data on feeding tests of corn, [cow] peas and soybeans. I
should be very glad indeed to get the results of this season’s
trial, and agree with you that it is very desirable not to
publish such trials too early.
“Regarding the information on the threshing of cowpeas,
I will be able to send you some information on this in a very
short time. We have a few further tests which we wish to
see before sending out any information. As soon as this is
obtained, I shall be only too glad to give you what data we
have on hand. I enclose herewith [separately] the names and
addresses of the manufacturers of pea hullers, and also the
names and addresses of the manufacturers of the ordinary
grain separator whose machines I have seen at work.
“Very truly yours, Scientific Assistant. Enc.
[Enclosures]”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC.
105. Nielsen, H.T. 1907. Office report on soybeans: For
July, August, September, and October, 1907. Washington,
DC: Seed and Plant Introduction and Distribution, Bureau
of Plant Industry, USDA, Washington, DC. 15 p. Dec. 30.
Unpublished typescript. 28 cm.
• Summary: “From the data we had on hand last spring we
were certain that the acreage planted to soybeans was on the

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

than cowpeas. Prof. Morgan is doing everything possible
to increase the acreage of soybeans in Tennessee, but is
making slow progress, as the farmers are not familiar with
the crop, and prefer growing cowpeas. A very interesting
feeding trial was carried out by the Tennessee Station last
winter. This trial consisted of feeding an acre each of corn,
cowpeas and soybeans to three lots of steers. The product
from each acre was used to feed one of the lots in the trial.
The yield of soybeans on the experimental acre was 20
bushels of grain and nearly 1½ tons of straw. The soybeans
gave decidedly the best results in this trial, producing the
largest amount of gain and making this gain considerably
cheaper than either of the other feeds. This trial Prof. Morgan
is using as an illustration to induce the farmers to grow more
soybeans. Of the varieties tried, Mammoth is considered the
best, as it makes the largest growth, matures satisfactorily,
and seems able to withstand drought better than any of the
others. Varieties of the Amherst type are also considered
very valuable, but the very early ones are considered entirely
worthless for Tennessee. The harvesting is generally done
with a mower. A binder can also be used satisfactorily, and a
drop-rake reaper is spoken of quite highly. The curing is the
same as for ordinary hay. The harvesting must be done quite
early do avoid the danger of shattering seed and losing the
leaves. Prof. Morgan insists very strongly that the planting
should be in rows as the need in Tennessee is for more
clean cultivation, and soybeans in rows is one of the best
clean culture crops for the state. It is excellent to grow as a
preparation for alfalfa seeding, and it is also easy to prepare
the land for wheat seeding after soybeans. The Station has
experienced no difficulty in threshing. The Koger [cow]
pea thresher gave excellent results last fall on threshing
soybeans.” Continued. Address: Scientific Assistant [Bureau
of Plant Industry, USDA].
106. Wing (J.E.) & Bros. Seed Co. 1907. Alfalfa: And how
to grow it (Mail order catalog). Mechanicsburg, Ohio: J.E.
Wing & Bros. Seed Co. 24 p. Illust. Index. 23 cm. [3 ref]
• Summary: On the front cover of this catalog, the word
“Alfalfa is written in large cursive sloping up to the right.
The catalog is not dated, but dates in the text (p. 17-19)
indicate clearly that it was published in 1907. On the back
cover is a black-and-white photo titled “In the alfalfa
meadows: Scene on Woodland Farm owned by the J.E. Wing
& Bros. Seed Co., Mechanicsburg, Ohio.” It shows two
children in a large square basket on a cart pulled through a
field of high alfalfa.
The company’s goal is to teach farmers about alfalfa
or lucerne (Medicago sativa)–”easily the ‘Queen’ of all the
clovers–and to sell alfalfa seed. The introduction states that
the company is composed of four men: Joseph E. Wing (the
senior member), Willis O. Wing, Charles B. Wing, and F.M.
Clemans (cashier of the local bank).
Pages 16-23 show that, in addition to alfalfa, the
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company also sells various grains: Seed oats, beardless
barley, rye, buckwheat, seed wheat, corn (last year–1906–
they grew 8,000 bushels of corn from 90 acres), sugar cane,
kaffir corn, millets (Japanese millet {Panicum Crus-Galli
Major}, Hungarian millet, and German or Golden millet),
Soja beans (Ito San, Early Green, Medium Early Yellow),
Canada field peas, cow peas, vetches, True Dwarf Essex
Rape.
The long section on “Soja Beans” (p. 21-22) states:
“This is a plant which we believe deserves a very much
larger place in American agriculture than it is receiving. On
our own farm we have been growing these beans for a good
many years, and to say that we like them is putting it very
mildly. They serve several purposes. The plant is a legume,
and if the soil is inoculated with the proper bacteria the
nodules on the roots will rapidly fill the soil with nitrogen.
The grain of some varieties is one of the richest known
feeds, analysis of the Ito San having run as high as 38
per cent protein, and the average of many analyses being
above 30 per cent. As a forage plant the proper varieties
will make very large yields of hay, which, for nutrition,
compares favorably with alfalfa itself. We recommend the
Ito San for grain, and Medium Early Yellow for forage.
It is very valuable also to mix with corn fodder for filling
silos, our neighbor, Humphrey Jones of Washington C.H.
[Court House, Courthouse], usually growing 100 acres for
this purpose. The Ito San bean, in proper environment, will
yield as high as 40 bushels per acre, although on our own
farm, we are satisfied with 20 bushels. As grain they are
very greedily eaten by all kinds of live stock, although they
should be ground if fed to anything excepting sheep. We
have fed these beans to our young Dorset lambs, and by their
use have been able to entirely dispense with oil meal, as well
as practically all wheat bran, the beans, with a little ground
barley and alfalfa hay, making so rich a feed that nothing else
was required. They should be sown immediately after corn
planting. The following three varieties are best suited for
Ohio conditions.
“Ito San: This variety is our own standby for grain, the
plants usually growing from 18 to 30 inches in height and
the pods set very thickly. It should be sown on fertile soil, as
the pods will form so close to the ground that it is difficult
to save them unless they are so planted. Sow 20 pounds per
acre in drills from 22 to 28 inches apart. The plants keep the
weeds down. They may be harvested by hand, or if on fertile
ground so that the pods are not too close to the ground they
may be mown with a mower, or they may be harvested with
a bean harvester. They should dry in winrow [sic, windrow]
or small shocks for about a week, and then threshed with
either a bean thresher or an ordinary threshing machine with
the concaves removed. Cut when the pods have turned brown
but before they have begun to shatter. They must be handled
while the dew is on them to prevent shattering while being
harvested.

“Early Green: This is a dual purpose variety which will
yield a fair amount of grain and a large amount of forage.
“Medium Early Yellow: This variety is better adapted
to growing for forage than for grain. It will reach a height
of 3 feet or over on fertile soil, and has a large amount of
foliage.”
Note 1. Prices are got given in the catalog, but in a
separate price list. Note 2. This is the earliest catalog seen
(Oct. 2020) issued by the Wing Seed So. catalog. It is also
the second earliest document seen (Nov. 2000) by Joseph
Wing that mentions soy beans, or soy bean varieties.
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: Mechanicsburg,
Ohio.
107. Indiana Farmer. 1908. Cow peas and soy beans: Make
excellent feed (Letter to the editor). 63(5):3. Feb. 1.
• Summary: This is the second of three letters published
under the bold heading: “Experience department.”
“2d Premium [Second prize].–We have raised the
Whipporwill [also spelled “Whippoorwill”] cow pea for the
last four years, and we intend to keep on raising them every
year. We have found the cow pea to be the best leguminous
crop that we grow to build up worn-out land, and it is easier
to get a stand of cow peas than any of the others.”
“The soy bean requires a warm, loose soil, and should
not be planted before the lst half of May or the first half of
June... We use the Dwarf variety. If the crop is wanted for
hay, cut it with a mower when about one-half of the bean
pods are ripe. Bunch it in fair sized shocks and leave a few
days to cure. We do not think that the soy bean makes as
good hay as the cow pea, for they do not make as much vine
and the stems are much coarser, but we have found the soy
bean better for hog pasture in the early fall, as they have
more grain to the same amount of vine. Try a small patch of
each of these plants next summer an I feel sure you will be
well pleased.
“A reader.”
108. Tennessean (The) (Nashville, Tennessee). 1908. Charter
record (Ad). March 4. p. 8.
• Summary: “The following charters were granted by
Secretary of State Morton Tuesday:...
“Koger, Pea and Bean Thresher Company, Hamblen
County, capital stock $50,000; incorporators, M.C.
McCanless, S.M. Holtsinger, H.M. Tate, J.S. Read, J.S.
Capps.” Address: Nashville, Tennessee.
109. Williams, C.G. 1908. The soybean. Uses, varieties,
culture and harvesting. Ohio Agricultural Experiment
Station, Circular No. 78. 8 p. March 25.
• Summary: Contents: Introduction. Uses: Hay, silage, seed,
soiling, pasture, improving the soil. Varieties: Introduction,
Medium Green, Ito San, Medium Yellow, Medium Yellow,
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Mammoth Yellow, Medium Brown, Medium Early Black.
Soybean breeding. Culture: Soils and fertilizers, seeding,
cultivation. Harvesting: When?, implements, curing,
threshing.
The Introduction states (p. 1): “This station began
experimenting with soybeans 14 years ago [1894] and has
grown them continuously since, though much of the time in
a small way. For several years past it has been growing upon
the average, about fifteen acres annually.”
A table (p. 8) gives the composition, digestible nutrients,
and fertilizing constituents in 100 pounds of eleven feed,
including soybean silage, soybean hay, and soybeans (grain).
Concerning “Implements: In so far as the Ohio Station
is aware, no thoroughly satisfactory implements for cutting
soybeans are on the market. We have recently tried a new
bean harvester–a two-wheeled implement with two, long,
steel blades, between the wheels, which is supposed to cut
the bean stalks at, or just below the surface of the ground,
two rows at once, and windrow them–but have to pronounce
it a failure so far as cutting soybeans is concerned.
“The ordinary mowing machine with side delivery
attachment, and the old time self-rake reaper are probably the
best implements available. The mower without side delivery
is fairly satisfactory if soybeans are cut as recommended, but
if allowed to mature, the passing of the mower over the cut
swath will work havoc unless they are damp.
“If the crop is to go into the silo, the self-binder (wheat)
will be found to be the implement needed for harvesting. The
bound bundles handle very nicely.”
Note 1. This is the earliest English-language document
seen (Oct. 2016) with the word “soybean” (or “soybeans”) in
the title.
Note 2. This is the earliest agricultural experiment
station publication (Oct. 2016) seen with the word “soybean”
or “soybeans” in the title.
Note 3. This is the earliest document seen (July 2013)
that mentions the soybean variety Medium Brown. Address:
Wooster, Ohio.
110. Nielsen, H.T. 1908. Cowpeas. Farmers’ Bulletin
(USDA) No. 318. 31 p. April 4. See p. 13.
• Summary: Contents: Introduction. Cowpeas for hay.
Cowpeas in mixtures: Cowpeas and sorghum, Cowpeas
and corn, Cowpeas and Johnson grass, Cowpeas and millet,
Cowpeas and soy beans.
Cowpeas for pasture. Feeding value of cowpeas:
Cowpea hay, Cowpea seed, Cowpea straw,
Growing cowpeas for seed: Hand picking, Machine
picking, Mowing and thrashing, Cowpeas for soil
improvement.
Varieties of cowpeas: Whippoorwill, Unknown, or
Wonderful, New Era, Groite, Iron, Clay, Black, Taylor, Red
Ripper. Summary.
In the section titled “Cowpeas in mixtures,” a

subsection (p. 13) states: “Cowpeas and soy beans.–But
little experimenting has been done in growing soy beans and
cowpeas together, but the results obtained have been very
promising. Only the larger-growing soy beans, such as the
Mammoth variety, are suitable for this use. The soy beans
are strong enough to assist very materially in holding up the
cowpeas, and they also aid effectively in curing the hay. The
combination is therefore worthy of much more extended use.
The hay of this mixture is an exceedingly rich one, as the
composition of both plants is high in protein. Seeding should
be at the rate of a bushel of soy beans and a half bushel of
cowpeas to the acre.”
In the Introduction, the author states: “It is safe to say
that no one thing can add more to the agricultural wealth of
the South than the more extensive growing of the cowpea.”
Note: The “Letter of transmittal” at the front of this
Bulletin shows that B.T. Galloway was “Chief of Bureau”
of Plant Industry and Hon. James Wilson was Secretary
of Agriculture. Address: Scientific Asst., Forage Crop
Investigations, Bureau of Plant Industry [USDA].
111. A.A.Y. 1908. Inquiries and answers: Pea harvester.
Country Gentleman 73(2885):488, col. 3. May 14.
• Summary: “In all articles relating to the cultivation of
peas and oats I see mention made of the ‘pea harvester,’
an attachment for the mowing machine. I fall to find any
one who knows of such an attachment. Is there such an
attachment as a ‘pea harvester,’ and where can it be had?
Answer: “The most effective machine I have seen work
is one recently invented for threshing peas and beans from
the mown and cured vines. This machine was invented
primarily for the threshing of the southern cow pea, which
has been a difficult matter on account of the ease with which
the peas are split. I took a long trip to Tennessee solely to
see this machine work, and I saw it clean out cow peas,
soy beans, etc., perfectly, and though I did not see it thresh
white beans I have no doubt it will do it as well as the beanlike cow peas. A company has been formed to manufacture
this machine, and it will be on the market ere long and will
be advertised in the Country Gentleman.–W. F. Massey.”
Address: Jewett City, Connecticut.
112. Massey, W.F. 1908. The new pea thresher. Progressive
Farmer (The) (Winston-Salem, North Carolina). May 21. p.
5.
• Summary: “A great many have been very anxious to know
what pea thresher I have been referring to. Now that the
company is advertising their machine in The Progressive
Farmer I have no objection to saying that the machine I have
been writing about, and the machine I went to Tennessee
to examine and see at work, is the machine invented by Dr.
J.J. Koger, of Hawkins Co., Tennessee, and now advertised
by the Koger Pea and Bean Threshing Co., of Morristown,
Tenn. Having examined this machine thoroughly, fed pea

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 92
vines to it, and having seen it run out clean, unbroken peas
at the rate of half a bushel per minute from the dry hay, I
have no hesitation in saying that it is the machine I have
been hoping some one would invent for the last twenty years
or more. With one of these machines and a gasoline engine
a man can clean out all the peas of a large neighborhood
during the leisure time in winter, and leave the hay in the
best shape for feeding.
“There have been machines invented that will shell peas
well after they are gathered by hand. But the handpicking
is where the expense comes in. There are other machines
intended to harvest the peas from the vines. But these can
only be used in the field and during a short season, and waste
feed.
“The problem has been, as I have been saying for years,
to get a machine that would thresh the peas from the mown
vines and clean them out without breaking them. The Koger
machine is the first one I have ever seen that will do this, and
it does it well, Hence I have no hesitation in endorsing it.”
Address: Morristown, Tennessee.
113. Quereau, Friend C. 1908. The relation of steer feeding
to farm economics. Tennessee Agricultural Experiment
Station, Bulletin No. 79. 28 p. June.
• Summary: The section titled “Comparative feeding values
of acre yields of corn, soy beans and cowpeas” (p. 9-19)
notes that one advantage of feeding steers on the farm is the
maintenance of soil fertility. This was well demonstrated
in these experiments to test the feeding capacity of acre
plats of corn, soy beans, and cowpeas, the manure in each
case being returned to the plats, and the economy of this
conversion of the crops into beef as compared with direct
sale of the crops. In 1906-07 an acre of corn lasted 4 steers
for 54 days and produced a gain of 129 pounds; a acre of
soy beans lasted a similar lot of steers 80 days and produced
a gain of 406 pounds; an acre of cowpeas lasted 54 days
and produced a gain of 289 pounds. In 1907-08 the gains
for the corresponding lots of steers were–for the corn lot,
203 pounds; the soy bean lot, 541 pounds; and the cow pea

lot, 327 pounds. The results afford an excellent illustration
of the advantage of growing and feeding legumes to steers
from the standpoint of maintaining soil fertility on the farm.
By returning the manure after feeding the crops, there was a
marked increase in the productiveness of the soil, especially
in the case of the soy beans, with which the feeding capacity
of 4 steers was increased from 80 days in 1905-06 to 100
days in 1908-09. The cost of growing the soy beans in these
experiments was about $13 per acre.
“The section titled “The threshing of peas and beans”
(p. 26-28) states: “It has been out of the question to feed
cowpeas and beans to live stock on account of the difficulty
of procuring seed. The difficulty has been that machines
for threshing cowpeas particularly have not been available
to the grower... This Station has tested for two years, with
very satisfactory results, an implement invented and built
by a Tennessee farmer, Dr. J.J. Koger, of Rogersville.”
A detailed description of the thresher and its operation is
given. “The Station threshed 200 bushels of cowpeas and
soy beans during the past season, of which there were 10
varieties of soy beans and 8 varieties of cowpeas. The vines
from which this grain was threshed represented all degrees of
toughness and stages of curing. This was due to experiments
in the curing of soy beans and cowpeas that the Station was
carrying on.”
“A detailed description of the machine is given because
it is considered that a machine that will facilitate the
handling of peas and beans will do much toward stimulating
their more extensive culture” (p. 28).
Photos show: (1) Three fields of harvested corn, soybeans, and cowpeas (cover). (2) Four cows fed from the
soy-bean acre (p. 11). (3) Cuts of beef fed from the soy-bean
acre (p. 16). (4) The Koger pea and bean thresher (p. 27).
Address: Animal Husbandman, Knoxville, Tennessee.
114. Nielsen, H.T. 1908. Re: Soybeans and cowpeas. Letter
to Prof. C.V. Piper, Seed Introduction and Distribution,
Bureau of Plant Industry, USDA, Washington, DC, July 27. 6
p. Handwritten, with signature on hotel letterhead.
• Summary: Nielsen is writing from Nelms House
hotel (Edward Waddle & Sons, owner-Mgrs. Electric
lights. Bath rooms on each floor) in Griffin, Georgia.
“Dear Prof. Piper:... “I had a very good week last
week. At Columbia, Tennessee, Mr. W.P. Ridley has
been growing soybeans and making a success of it.
Last year he averaged a little more than 20 bushels
per acre. He grows them in cultivated rows 32 inches
apart and thinks them a great crop. He has about 50
acres this year and they are looking fine. He threshes
them with a Huber Pea and Bean Thresher, but says it
is not satisfactory as it works too slow. Mammoth is
the variety he grows.”
“At Columbia I also found Mr. H.B. Hanson
growing a number of soybeans, and he was well
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pleased with them. He is hunting a thresher as he says that is
the one difficulty about the crop, the threshing can’t be done
satisfactorily.
“At Mulberry, Tennessee, J.H. Jolley sold the past winter
$500.00 worth of soybeans and had 50 bushels left from 20
acres of ground. He averaged a little more than 15 bushels
per acre on rather poor soil. He has about 40 acres this year
but they are not looking very well. He has them planted in 24
inch rows, which is to close to cultivate at all satisfactorily,
and he now thinks they should be 30 to 36 inches. He is
well pleased with them and considers them very valuable.
He thinks there will be many planted in that neighborhood
next year. He does his threshing with a grain separator
with reduced sped of the cylinder and claims it does very
satisfactorily... next spring he wants our best varieties of
soybeans and some of the medium strains. He is O.K.
“At Cleveland, Tennessee, Mr. J.D. Patton is growing
quite a number of soybeans, mostly Hollybrook. They are
blooming profusely now. Mr. Patton is trying out 7 or 8 of
our varieties but they are not doing well, nor his Hollybrook
alongside of them, though in other places looking all right.
He has Meyer, Flat King, Amherst, Haberlandt and a few
others growing, and in this lot Haberlandt is the best, but it is
not making good growth.
“Mr. Beard of Beard & Hall is also growing soybeans
and likes them fine.” They “hog them rather than having
to wait for a threshing machine to do the work, as it is not
pleasant to thresh them.
The varieties of soys at Auburn [Alabama] all look
fine. Edward and Mammoth looked so much alike we could
hardly distinguish between them. Shanghai is looking fine
and so is Acme. Acme seems to be the nicest looking one.”
Note: This is the 2nd earliest document seen (Aug.
2013) that mentions the soybean variety Edward.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
115. Country Gentleman. 1908. Horticultural Department:
The Wisconsin Society. Meeting at Sturgeon Bay.
73(2903):890-91, col. 1. Sept. 17.
• Summary: “’Cover Crops; their Use in Orchard
Management,’ by Prof. J.G. Moore, University of Wisconsin,
gave the following reasons for their employment: To hasten
the ripening of late wood growth, and, in a measure, prevent
top-killing; to prevent deep freezing of the ground, and thus
avoid root killing; to prevent washing of the soil by heavy
fall and spring rains; to lessen evaporation in winter when
there is no snow on the ground; to hold soluble plant food

in the soil, and to increase the amount already there; to
add vegetable matter to the soil so as to increase its waterholding capacity and give it better tilth.”
“For the well-known cover crops which may be used as
circumstances require, the following quantity of seed should
be used per acre: Hairy vetch, 1 bushel; crimson clover, 10
lb.; field peas, 2 bushels; cow peas, 4 to 5 pecks; soy beans,
3 to 4 pecks; rye, 1 to 1% bushels; oats, 1% to 2% bushels;
millet, 6 pecks; turnips and rutabagas, 4 lb. It is well to
harrow the ground just before sowing, and to put in the crop
exactly the same as for field conditions.”
116. Choles, H.J. 1908. The soy bean. A valuable fodder
plant and its cultivation. Natal Agricultural Journal 11:141123. Nov.
• Summary: Contents: Introduction. Botany and habitat (incl.
the work of Prof. Haberlandt from 1875 in Austro-Hungary).
Varieties. Cultivation: Conditions of growth, methods of
culture. Harvesting: When to harvest, curing [allow the
plants to lie in a swath or wind-row until well wilted],
harvesting for seed, yield of forage [up to 12-13 tons/acre
of fresh fodder], yield of seed. Chemistry: Composition,
digestibility. Value and uses of the crop: As a soiling crop
(for green forage), as a silage crop (it is best mixed with hay
for making mixed ensilage; it is more profitably ensiled than
cured for hay), as a hay crop, as a pasture plant (hogs are
most widely pastured on it), as a soil renewer (when a crop
of soy bean is turned under for green manure it should be
well limed), value of the bean for feed.
“A crop which I think has not received the attention
in Natal that it deserves is the soy bean. The soy bean is
considered by many authorities to be an extremely valuable
fodder plant...
“Since the plant would in all probability suit
conditions in many parts of the Colony, I have collected... a
considerable amount of information regarding its cultivation
which should prove useful to farmers who may be disposed
to give the plant a trial. The plant stands drought well and
is not easily injured by excess of moisture. Little cultivation
is needed when grown for forage. The soy bean may be
used for soiling, pasturage, hay and ensilage, or the beans
themselves may be harvested and fed as grain.”
“In harvesting a crop [of soybeans] for seed, the plants
may be pulled by hand or cut with a scythe or mower and
gathered into small piles, which should be relatively high and
of a small diameter, so that the plants may dry out readily.
Thrashing can be done with a flail or with the thrashing
machine. Very good results can be had with common grain
thrashers by taking out a portion or all of the canvas and
substituting blanks.”
117. Mooers, Charles A. 1908. The soy bean: A comparison
with the cowpea. Tennessee Agricultural Experiment Station,
Bulletin No. 82. p. 73-104. Dec.
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• Summary: One of the earliest and best publications on
soybean management. Presents information on varietal
interaction to date of planting and row width, and gives
directions for planting, cultivating, and harvesting the crop,
as well as data on chemical composition of the seed.
The Introduction begins: “To the farmers of Tennessee
the soy bean is a forage and grain plant of special promise. In
grain production, as a supplement to corn for fattening stock,
no crop tested at this Station has proved its equal... The
data presented in the pages which follow indicate that under
Tennessee conditions each crop has a place which the other
can not take. The worth of the cowpea, however, is known
everywhere, while the true value of the soy bean lacks much
of being generally recognized.”
Varieties: About 24 soybean varieties are reported in
this bulletin. “Promising early varieties, such as Ito San
and Early Brown, require 90 to 100 days to reach maturity
from the time of planting. Under the same conditions
the Mammoth Yellow will require 125 to 160 days. The
following varieties are known to have been grown by
farmers in this state: Mammoth Yellow, Hollybrook, Guelph
(medium green), ‘Common,’ and Buckshot (early black).
Other named varieties: Haberlandt, Kingston, Medium
Green, Medium Yellow, Samarow, and Tokyo. Table X (p.
97) shows analyses of many of these varieties from the crops
of 1906 and 1907.
In a series of time of planting tests, the extreme dates
of successful planting in Tennessee were found to be April 3
and Aug. 6. June proved to be the most favorable month in
which to plant any variety. In short, Mooers reported striking
agreement in the length of season required by any given
variety to reach maturity in different years when planted on a
given date. He also noted a steady shortening of the growing
season as planting was delayed, and that this shortening was
much more marked in some varieties than in others.
“Harvesting: The harvesting of soy beans is in some
respects more difficult than that of cowpeas... Trials have
been made with both corn and wheat harvesters, but the
bundles when tied are apt to mold... The mower has given
at least fair results.” Placing the mowed plants on a curing
frame “gives reasonable assurance of success in the saving of
both the hay and the grain.”
“Threshing: In threshing, a common wheat thresher
may be used, but the speed of the cylinder must be reduced,
and other adjustments may be necessary in order to get
satisfactory results. The Koger pea and bean thresher, which
the Station has found to do splendid work, may be used to
advantage. The soy beans were not found to thresh clean,
however, when the air was very damp and the pods were
tough.
“Storing: The seed should not be stored in bins, but in
loosely woven sacks, which should be disposed so that air
will circulate freely among them.”
Photos show: (1) Four varieties (Mammoth Yellow,

Ito San, Guelph, and Buckshot) of soy bean plants side by
side (title page). (2) A field of cowpeas versus Ito San soy
beans–early planted, 80 days after planting on 2 April 1908
(p. 76). (3) A field of cowpeas versus Ito San soy beans–late
planted, 43 days after planting on 15 June 1908 (p. 77). (4)
A field of Mammoth Yellow and “Japanese” soy beans, and
Whippoorwill cowpeas; the photo was taken after a light
frost, which killed the tops of the pea vines [cowpea vines]
but did not injure the soy beans (p. 78). (5) A field of soy
beans cured on frames at the Experiment Station (p. 92). (6)
Curing soy bean hay in shocks (p. 92). (7) A man holding
a curing frame taken apart (p. 95). (8) A man standing by a
curing frame set up (p. 96).
Garner and Allard (1920, p. 557) wrote: “The present
writers had occasion to investigate the significance of
the observation made by Mooers (1908), that successive
plantings of certain varieties of soybeans (Soja max (L.)
Piper) made through the summer months, show a decided
tendency to blossom at approximately the same date
regardless of the date of planting.”
118. Hopkins, C.G. 1909. Re: Request for soybean varieties.
Letter to C.V. Piper, Bureau of Plant Industry, Washington,
DC, March 31. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Professor Piper: I have your letter of
March 24, which I am referring to Mr. [O.D.] Center. He will
probably write you soon in regard to your very kind offer to
furnish us with some seed of different varieties of soybeans.
“Personally I should be very glad to have two or
three of these varieties tried upon my own farm in southcentral Illinois, perhaps the Duggar or some other of the
medium early varieties and the Wilson [black seeded] and
Haberlandt of the medium varieties. I would like especially
to try varieties with pods borne high enough so as to permit
harvesting with a machine. If you can have two or three lots
sent to me at Tonti, Illinois, I shall appreciate it.”
Note 1. Handwritten on the bottom of the letter
(probably by Piper) are: “8 Meyer 17852, 3 Sherwood
17862, 8 Jet 17861 [black seeded], 8 Cloud 16790” [black
seeded].
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Cloud, Duggar, Jet,
Sherwood, or Wilson.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1. Sent to Soyfoods Center by Jacob Jones of
Purdue Univ., Aug. 1998. Address: Soil Fertility, Agric. Exp.
Station, Urbana, Illinois.
119. Hall, G.H. 1909. Farm correspondence: Soja beans–
How to use them. Atlanta Constitution (Georgia). Aug. 30.
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p. 10.
• Summary: “In response to your request, I give my method
of gathering Soja beans. When planted in rows for seed, I
cut with a mower, when the pods turn yellow, and cure as I
do peavine hay. When replanting cotton with them, I use a
corn knife. I have so far had no trouble to cure them. After
a few days’ sun I haul to barn and thrash out with flail when
I need them for seed. Don’t put off cutting too long, as they
shatter out badly when too ripe. I planted between my corn
this year, and have them 4 feet high, filled with fruit, and
consider them far superior to cowpeas as a forage crop, but
not so good for land improvement, unless cut before the
fruit matures. They are fine feed for stock, especially for
young growing calves and pigs, making bone and muscle.
A fair crop is about 20 to 25 bushels per acre. Next year I
shall plant them after oats, and think in this latitude they will
easily mature before frost.”
Note: This is the earliest English-language document
seen (Oct. 2006) that uses term “peavine hay” to refer to
the hay of the cowpea plant (Vigna unguiculata (L.) Walp.).
Address: Red Springs, North Carolina.
120. Piper, Charles V.; Nielsen, H.T. 1909. Soy beans.
Farmers’ Bulletin (USDA) No. 372. 26 p. Oct. 7. Revised in
1916. [10 ref]
• Summary: Contents: Introduction. Climatic and soil
requirements of soy beans. Varieties of soy beans (12):
Mammoth (yellow); Hollybrook (yellow); Ito San (yellow);
Guelph (green); Buckshot (black); Ogemaw (brown);
Wisconsin Black; Wilson (black); Meyer (mottled black
and brown); Austin (greenish yellow); Haberlandt (yellow);
Riceland (black). The culture and planting of soy beans. The
inoculation of soy beans. Soy beans for hay: Curing the hay.
Soy beans for pasturage. Soy beans in mixture: Soy beans
and cowpeas, soy beans and sorgo, soy beans and millet, soy
beans and corn. Soy beans for ensilage. Soy beans for grain.
Soy beans in rotations. Feeding value of soy beans: Feeding
value for sheep, feeding value for dairy cows, feeding value
for hogs. Storing soy-bean seed. Comparison of soy-bean
grain and cotton-seed meal. Comparison of soy beans and
cowpeas. Summary.
The bulletin begins: “The soy bean, also called the
‘soja bean’ (fig. 1), is a native of southeastern Asia, and has
been extensively cultivated in Japan, China, and India since

ancient times. Upward of two hundred varieties are grown
in these countries, practically every district of which has
its own distinct varieties. The beans are there grown almost
entirely for human food, being prepared for consumption
in many different ways. Their flavor, however, does not
commend them to Caucasian appetites and thus far they have
found but small favor as human food in either Europe or
America.
“As a forage crop, however, soy beans have become
of increasing importance in parts of the United States,
especially southward. They have been tested at most of the
State agricultural experiment stations, and it is clear that
their region of maximum importance will be south of the
red clover area and in sections where alfalfa can not be
grown successfully. They thus compete principally with
cowpeas, but as cultivation is usually required they fill a
somewhat different agricultural need. Their culture has
greatly increased in recent years, especially in Tennessee,
North Carolina, Virginia, Maryland, Kentucky, and the
southern parts of Illinois and Indiana [though no statistics
are given]. It seems certain that the crop will become one
of great importance in the regions mentioned and probably
over a much wider area. The earlier varieties mature even in
Minnesota, Ontario [Canada], and Massachusetts.”
“Soy beans are also decidedly drought resistant, much
more so than cowpeas, and but for the depredations of
rabbits would be a valuable crop for the semiarid West.
Rabbits are exceedingly fond of the foliage, and where they
are numerous it is nearly useless to plant soy beans unless
the field can be inclosed [sic] with rabbit-proof fencing.”
At the present time seven varieties of soy beans are
handled by American seedsmen: Mammoth (yellow seeds),
Hollybrook (yellow), Ito San (yellow), Guelph (also called
Medium Green, Medium Early Green, Large Medium
Green), Buckshot (black; a very early variety handled by
northern seedsmen), Ogemaw (brown), and Wisconsin
Black. A detailed description, with a photo showing the seeds
and pods, is given of each. The best of the new varieties,
most of which will be available in 1910, are: Wilson (black),
Meyer (mottled black and brown), Austin (yellowish green),
Haberlandt (yellow; the seed is considerably larger than that
of any of the other yellow-seeded varieties), and Riceland
(black).
“During the past three years more than two hundred
additional varieties have been introduced from China, Japan,
and India, most of which have already been sufficiently
tested to give some idea of their value. Many of the new
varieties are so superior in various respects that they are
certain to replace all of the above-named varieties except
Mammoth and, perhaps, Ito San.”
A table (p. 23) gives a nutritional analysis of seven
varieties of soy beans: Austin, Ito San, Kingston, Mammoth,
Guelph, Medium Yellow, Samarow.
Illustrations (line drawings) show: (1) A typical soy-
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bean plant with leaves, pods, roots and nodules (p. 5, by
Boetcher).
(2) A bunching attachment on an ordinary mower for
bean harvesting (p. 19). Photos show: (1) A plant of the
Mammoth variety of soy bean (p. 6). (2) Seeds and pods
of seven varieties of soy beans (full size; p. 8). (3) A man
standing in a field of the Mammoth variety of soy bean in
North Carolina (p. 9).
(4) Roots of a Mammoth variety of soy bean with
characteristic nodules (p. 13).
Note 1. This is the earliest document seen (Nov. 2016)
stating that USDA has tested nearly 200 soy bean varieties
during the past three years.
Note 2. This is the earliest publication seen (April 1917)
in which H.T. Nielsen is an author.
Note 3. This is the earliest publication seen about
soybeans (April 1917) in which H.T. Nielsen is an author.
Address: 1. Agrostologist in Charge; 2. Scientific Asst. Both:
Forage Crop Investigations, USDA Bureau of Plant Industry,
Washington, DC.
121. Biffen, Walter. 1910. The growth of leguminous crops
and soil inoculation (Continued–Document part II). West
Indian Bulletin 10(1):93-106.
• Summary: (Continued): “The figures which have been
placed on record showing the actual amounts of nitrogen
added to a soil, as the result of growing various leguminous
crops, are useful as giving a clear idea of the value of
including such crops in farm and estate rotations. Even in the
course of a single season these quantities of nitrogen may
be quite large. Experiments with velvet beans in Alabama
showed a gain of nitrogen amounting to 213 lb. per acre,
while with the same crop, gains of 172 lb. and 141 lb. per
acre were obtained in Louisiana and Florida respectively.
Trials with cowpeas have shown equally satisfactory
results. A publication of the U.S. Department of Agriculture
mentions that in a very large number of experiments with
various legume crops carried on in sixteen States, a gain of
122 lb. of nitrogen per acre was indicated. At the Delaware
Experiment Station, a crop of crimson clover was found to
have added as much as 200 lb. of nitrogen per acre to the
soil in one season. Cowpeas are not infrequently grown in
rotation with cotton in some of the cotton-growing districts
of the Southern States of America. An instance reported by
the Alabama Experiment Station indicates the beneficial
influence of the legume crop on the succeeding crop of
cotton. In this case there was noted an increase of 696 lb. in
the yield of seed-cotton to the acre, or 83 per cent., as the
result of ploughing under a crop of cowpea vines on land
which had been in cotton in the previous season.
“The annals of the Rothamsted Experiment Station
contain many illustrations in point. Thus an experiment is
recorded in which a piece of land, which in the previous five
years had grown cereal crops without nitrogenous manure,

was divided into two parts in 1872, one being sown with
barley and the second with clover. Barley was again grown
on the first plot in 1873, but the clover was allowed to stand,
three cuttings being made for fodder purposes during the
season. The quantities of nitrogen in the crops from the
two plots were 37.3 lb. in the barley yield, and 151.3 in the
clover. An analysis of the soil was made after the crops had
been removed, which showed a content of 0.1566 per cent.
of nitrogen in the first 9 inches from the surface in the plot
where clover had been grown for two seasons, as compared
with a nitrogen content of 0.1416 per cent. on the other
portion. In 1874, barley was once more grown on both plots,
the quantity of nitrogen removed in the barley following
barley being 39.1 lb., while in the barley following clover
69.4 lb. were removed.
“Another experiment was carried out on land which at
the start contained 2,657 lb. of nitrogen per acre in the first
9 inches from the surface. Barley and clover were grown in
1883, and clover only in 1884 and 1885. It was estimated
that 319.5 lb. of nitrogen was removed in the crops cut
during the three years, but a soil analysis made at the end,
showed that nitrogen equal to 2,832 lb. was present in the
top 9 inches, or a gain of 175 lb. per acre in the three years,
making a total, with the crop removed, of nearly 500 lb. of
nitrogen per acre to be accounted for. The work, therefore,
done by this partnership between leguminous plants and the
nodule-producing bacteria is of the utmost importance, and
must annually add to the wealth of the world many hundreds
of thousands of pounds sterling.
“With the facts already enumerated before them, it was
natural that workers in agricultural science should begin
to debate the question whether the majority of cultivated
soils were sufficiently well stocked with nitrogen-gathering
bacteria to give the best results when a leguminous crop
was grown, or whether, by the introduction into soils of
the suitable organisms, and the more extended growth of
legumes, considerable increase in crop yields could not be
obtained. A great deal of experimental work in relation to
this subject has been done in the past twenty-three years.
“In work of the nature referred to, it is obvious that
the main point is to ensure the presence of the assimilating
bacteria in the soil under experiment. This can be done by
distributing over the land, and slightly harrowing in, a supply
of soil taken from a field which has just previously yielded a
flourishing crop of the legume to be grown. As early as 1887
soil inoculation experiments of this kind were undertaken
by Salfeld at the Moor Culture Experiment Station, Bremen,
Germany. The trials were made with such legumes as lupins,
serradella, clover and beans, on reclaimed peaty and sandy
soils, on which, without inoculation, such crops made but
little growth, and developed no root nodules. About 3½ cwt.
of suitable soil were distributed per acre over the land, and
harrowed in before sowing the seed. The results of Salfeld’s
work were strikingly successful. As the season advanced, the
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effect of the inoculation was markedly evident in the darkgreen colour and luxuriant growth of the plants, on the land
which had been treated as described, as compared with the
land where no soil had been scattered, which bore very small
yellow plants that ultimately died of nitrogen hunger.
“Salfeld’s results were received with great interest, and
the example thus set was shortly followed by a number of
investigators working with many different kinds of soils.
A satisfactory measure of success was achieved in some
instances, but many cases were recorded in which the results
were negative, and the opinions entertained as to the practical
value of soil inoculation were of a very contradictory nature.
On sandy heath soils, on moorland recently placed under
cultivation, and on raw soils brought up from deeper layers
by the plough, the operations had undoubtedly been proved
to be highly beneficial, but on the majority of cultivated
soils, it was not evident that inoculation had been attended
with any benefit.
“With the extension of experiments similar to those
of Salfeld, one or two disadvantages connected with this
method of soil inoculation began to make themselves felt.
The transport of large quantities of soil from one district to
another was naturally expensive. Injurious fungi, together
with weed seeds, might be introduced into the soil, with the
desirable bacteria. These considerations, combined with
the fact that the nitrogen-assimilating organisms could be
isolated from the root nodules of legumes, and cultivated on
various artificial media, led to greater attention being paid
to the possibilities of inoculation with pure cultures of the
Pseudomonas bacteria, and in the past twelve years or so, a
number of preparations, all containing this organism, have
been brought forward for soil inoculation purposes.
“In this connexion there arises a question which is
obviously of considerable importance in influencing the
success of any effort at soil inoculation, but which has
not yet been definitely settled. This question relates to the
identity of the various bacteria which are found living in
association with different species of Leguminosae. Much
investigation has been done with the object of ascertaining
whether all the organisms living in symbiosis with
various agricultural leguminous crops are identical with
Pseudomonas radicicola, first isolated by Beyerinck from
pea plants, whether the different kinds are varieties of this
species, or whether there are different species associated
with particular plants. Colonies of bacteria cultivated from
root nodules from different species of legume show many
points of similarity, but also some points of difference. In
early experiments carried out by Hellriegel, it was seen that
a watery extract of soil on which clover and beans had been
grown was instrumental in inducing nodule formation on
clover and bean seedlings grown in sterile sand, but had
no effect whatever on serradella and lupin plants growing
under the same conditions. When an extract from a sandy
soil which had just previously borne the latter plants was

added, however, the serradella and lupins formed nodules on
their roots and grew apace. Hellriegel therefore concluded
that there were essential differences between the bacteria
from the various legumes. The evidence that has since been
brought forward seems to point to the view that all the
bacteria inhabiting the root tubercles of leguminous plants,
which are the agency of nitrogen assimilation from the air,
belong to the species Pseudomonas radicicola, but that if this
organism is grown for some time continuously in association
with one kind of plant only, it becomes so modified as to be
specially adapted to give the best results with this species
alone, and loses its efficiency in greater or less degree for all
other kinds of legumes. Experiments conducted by Nobbe
and Hiltner prove that the best results from inoculation
can only be expected when the crop grown is inoculated
with bacteria from the same species of plant” (Continued).
Address: B.Sc., Scientific Assistant.
122. Country Gentleman. 1910. Enquiries and answers:
what readers want to know. Clay soil (Letter to the editor).
75(2979):212. March 3.
• Summary: “I purchased a couple of years ago a small farm
in Morris County, N.J., principally for a fine trout brook that
runs through it, but am now trying to get about 50 acres of
plow land so it will raise something. Land is wet and hard
clay. Used to raise wheat, oats and corn fifty years ago.
Has been neglected, and not plowed in twenty years. Have
cleared it off and cleaned it up, also opened ditches to drain
it off. What course shall I now follow to raise corn and oats?
Have plenty of good cow manure. Do I want to put on lime
first, and if so, how much per acre, plow under or top-dress,
and what kind of lime? (1) I wish to put one field in alfalfa.
How shall I proceed to get a catch? (2) W.G.G. East Orange,
N.J.
“[1. This land needs humus, lime, drainage and
cultivation. Break up the land, harrow, put on a ton of ground
quicklime per acre, and harrow again. Plant oats and peas
this spring for hay, cow peas and soy beans in May for hay,
pasture or green manure, crimson clover in the fall, to be
cut for live-stock the following spring. Pile on the manure,
balanced with superphosphate and potash, and plant corn,
which must be thoroughly cultivated. Oats need very little
manure...”
“... inoculate with alfalfa soil or Farmogerm, and sow
25 pounds of the best re-cleaned alfalfa seed per acre. Plant
not more than one acre to start with, and on well drained soil;
keep on trying until you get a catch].”
123. Williams, Thomas A. 1910. La “soya.” La haba soya
como forraje [The soy bean as a forage crop]. Boletin de
la Sociedad Agricola Mexicana 34(15):292-95. April 17;
34(16):307-11. April 25; 34(17):331-33. May 1; 34(18):34850. May 9. Translation of USDA Farmers’ Bulletin No. 58
(1897, revised 1899). [7 ref. Spa]
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• Summary: Contents: Part 1. Origin and general
characteristics. Varieties. Growth. Illustrations show: Soy
bean seedling with roots (p. 292, 294-95). A flowering soy
bean plant, with close-ups of pods and one flower (p. 293).
Part 2. Cultivation. Harvest. Production and yield.
Chemical composition.
Part 3. Digestibility. Value and uses: As pasture (como
pasto), as ensilage, as hay.
Part 4. As pasture (como pastura), as a plant for
soil improvement, value of the seeds as feed. Summary.
The entire 4-part document contains many non-original
illustrations of soy bean plants.
Note: This is the earliest Spanish-language document
seen that uses the term “la haba soya” to refer to the soy
bean. Address: Asst. Agrostologist, Div. of Agrostology,
USDA (agrologista auxiliar).
124. Wing, Chas. B. 1910. The soy bean: a promising forage
crop of value. Rural New-Yorker 69(4043):489-90. April 23.
Oversize.
• Summary: “About 10 years ago the writer became
interested in Soy beans and began experimenting with them.
My first experience was with the Ito San, and for many years
we grew this quite extensively, and were well pleased with it.
If yielded about 20 bushels of grain per acre for us when at
its best, but it was very difficult to harvest, the pods forming
quite close to the ground, and the habit being rather poor–
that is the vines were inclined to be half recumbent. Some
years we succeeded fairly well harvesting it with a mowing
machine; some years we pulled it by hand, sometimes
we cut it with hoes. A few years ago, after reading some
Government bulletins on the subject, we became interested in
other varieties. We secured as many of the promising kinds
as we could from the Government, and tested them fairly.
The results have both pleased and surprised us. A typical
plant of Soy bean is shown at Fig. 184. This picture is taken
from Farmers’ Bulletin 372. Last Fall Mr. C.V. Piper, of the
United States Department of Agriculture, visited our test
plot. As Mr. Piper states, it is no longer proper to encourage
simply the growing of Soy beans; the varieties differ so
greatly, and some are so far superior to others, that to be
up-to-date at all, one must have some of the best varieties.
The habits of these plants differ as greatly as those of any
cultivated plant with which we are familiar. This variation
is in a way, a good thing, because Soy beans are used in
three or four different ways, and its wide variation helps the
different uses. Some varieties will mature in 90 days; others
will require from 120 to 140 days, or even longer. Some
are half recumbent or almost fully recumbent; others stand
sturdily erect. Some have coarse stalks (although very strong
and erect); others have much more slender stalks. Some have
large, coarse leaves; others medium leaves. Some shed their
leaves before the grain even begins to mature; others retain
their leaves until the grain is practically ripe. It is obvious

that all of these characteristics may be made of use in the
plant’s cultivation.
“We hardly know whether the Soy bean is most useful
for grain, silage, soiling, forage or soil improvement.
Different varieties are peculiarly adapted to each purpose,
and it will depend largely upon the farmer’s own need as to
which characteristic he should seek. As a grain crop, they
can probably be used over the widest latitude, and probably
more farmers will find them valuable in this way than in any
other. They may be used especially in the Central States, and
by farmers who use oil meal or bran, either with dairy rations
or for feeding other stock. Soy beans analyze sometimes as
high as 38 per cent protein; this compares favorably with
oil meal, while in palatability and digestibility they are very
much superior to oil meal. All of our stock like them fully
as well as they do corn, and we have very little trouble from
indigestion. They are laxative, and when fed in moderate
amounts are beneficial in this way; furthermore, they seem
to act as a tonic. Horses being fed moderate amounts of them
become sleek and fat, with abundant life. My own driving
mare will leave her corn for a bite of Soy beans. and when
given only moderate amounts of them and practically no
other grain, will fatten up very quickly. I thoroughly believe
with Mr. Piper that every farmer who is buying cotton-seed
meal, oil meal or wheat bran has abundant use for Soy beans,
and that the Soy beans would be much more profitable to
him than any of the other feeds mentioned.
“With some of the new varieties I think it will soon be
possible to grow about 30 bushels of seed per acre. They are
worth about $1 per bushel for feeding purposes, and they
thus compare favorably with any crop we grow for feed.
For many years cow peas have been grown extensively as a
forage crop. I believe with Mr. Piper that, at least on a great
many soils, the Soy bean should certainly replace the cow
pea. The cow pea has just one advantage: it may be sown
broadcast on foul land, and will make a good growth and a
profitable crop. The Soy bean does not thrive when sown
broadcast, consequently it is a little less of a lazy man’s crop,
but on the other hand, its analysis is so much better than that
of the cow pea, and its habit of growth is so much better that
it should easily take precedence over the cow pea, excepting
where it is thought to be absolutely necessary to sow the seed
broadcast. I submit the following table, taken from Professor
Henry’s “Feeds and Feeding,” for careful consideration:”
The table gives the nutritional composition of 7
“Foods”: Soy beans, cow peas, corn, bran, soy bean hay,
cow pea hay, and clover hay. For each it gives: (1) Lbs. dry
matter. (2) Lbs. protein. (3) Lbs. carbohydrates. (4) Lbs.
[nitrogen-free] extract. The soy bean contains much more
protein (29.6) and extract (14.4) and much less carbohydrates
(22.3) than the other six.
“The analysis of the Soy bean seed is not as high in
protein in this table as I have seen it in other analyses.
Note the superiority in protein of the Soy bean, as well as
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the cow pea hay, over Red clover. Alfalfa analyzes only
about 11 or 12 per cent, so that the Soy bean compares
favorably with Alfalfa itself, and it is reasonably certain that
it could be grown easily on many soils where the growth
of Alfalfa would be difficult. Red clover is not likely to be
supplanted by either Soy beans or cow peas, and it would
not be wise to supplant it, because Red clover is such an
old-established crop that everyone knows how to grow it,
it produces sufficient forage per acre to make it profitable,
and it probably fits into the rotation a little easier than Soy
beans, especially where farmers have a large amount of
Spring or Summer work to do. Neither do I think that Alfalfa
should at all be supplanted by the Soy bean, but it frequently
happens that a Red clover meadow is seriously injured by
Winter freezing and a catch crop desired in the Spring. For
this purpose I think that no crop with which I am familiar
would begin to equal the Soy bean. Millets are largely used
as catch crops under these conditions, and there is absolutely
no comparison between the value of a ton of millet hay
and a ton of Soy bean hay. Also there are many soils on
which clover does not seem to thrive, and on these I would
earnestly recommend the use of Soy beans, especially in an
experimental way.
“Ohio, Chas. B. Wing.” (To be continued.)
A large illustration (Fig. 184) shows “a typical plant of
soy beans.” Address: Ohio.
125. Wing, Chas. B. 1910. The soy bean: a promising forage
crop of value. II. Rural New-Yorker 69(4043):514. April 30.
Oversize.
• Summary: “As nitrogen gatherers I think few plants will
equal the Soy bean. Its roots are covered with nodules.
Sometimes these nodules are as large as Lima beans, and
they should always be as large as a garden pea. If this plant
be turned under for fertilizing purposes, especially if one of
the large growing varieties be used, I know of no plant that
would excel it. When grown for seed, most varieties will
drop their leaves before the seed is ripe; these leaves. of
course, enriching the soil. I think that on any ordinary soil,
with the new improved varieties, farmers should expect from
15 to 20 or 25 bushels of seed, or from two to 3½ tons dry
hay per acre. I have a theory, which at present is theory only,
that the plant may be made extremely useful for silage. In
another year or so, I expect to try this on a good-sized scale.
Some varieties make both a large amount of forage and a
large amount of grain, and in addition will hold their leaves
until the grain is nearly ripe. I think that these varieties
cut just before the leaves begin to fall, and possibly mixed
with moderate amounts of corn (say in the proportion of
two parts Soy beans to one of corn) would not only make a
large amount of very rich silage, but would be readily eaten
and easily digested, and we would thereby get the greatest
possible amount of feed from a given acreage.
“As to varieties, I agree with Mr. Piper on practically

everything I have tested so far. Many of the new varieties
are only in the experimental stage, and probably few of
them are at present produced in quantities sufficient to place
them on the market, but no doubt, within a few years, the
Government will have some surplus for sale. The Ito San,
our old standby. is no doubt about as good as any variety for
extreme northern conditions, where it is necessary to mature
the seed in 90 days. It would furnish only about 1½ ton dry
forage per acre. The Medium Early Green is one of the oldest
varieties, makes an excellent yield, both of beans and forage,
but it seems to be practically impossible to harvest the crop
in such manner as not to lose half the grain, and this reduces
the yield to only a moderate amount.
“So far, our tests show no bean that is any better for
grain than the Medium Early Yellow. This variety has very
sturdy plants, a trifle too coarse for forage, a mediumsized bean, which does not shatter badly when harvested.
It yields abundantly, and its habit is good. The plants stand
erect enough, so that it is no difficulty whatever to harvest
with a mowing machine. The Meyer sometimes produces
enormous quantities of forage, occasional plants being six
feet tall, but its habit is poor, being half recumbent. The yield
of grain is only moderate. The Tokio produces the largest
amount of forage of any bean I have ever tried, but when
grain is desired it is entirely too late for this latitude. The
Brownie is almost identical with the Ito San. The Haberlandt
is very similar to the Meyer, although having a trifle better
habit–that is, a more erect growth. The Guelph is an early
variety, maturing with the Ito San, but having a rather better
habit. The Nuttal [sic, Nuttall] has a good habit, although
the vines are a trifle coarse for forage, the amount of beans
produced being smaller by our tests than some of our other
best varieties. The beans also shatter somewhat worse in
harvesting than our other varieties. The Morse is similar; it is
about as late in maturing as we dare to have in this latitude,
probably requiring 130 to 140 days, and the yield of beans is
about the same as that of Nuttal. A variety with which I am
very well pleased is the Jet. It will probably produce a trifle
smaller amount of grain than the Medium Early Yellow, but
its habit is simply perfect, the plant growing perfectly erect
and branching out five or six inches above the ground, the
main stem being sturdy and each branch long and slender,
making it well adapted for forage. It would probably mature
safely even a good deal north of this latitude, as it has two
or three weeks to spare. It would probably make three tons
per acre of dry hay, and no doubt would have little trouble
in making a yield of 20 bushels of grain. Another of my
favorites is the Cloud. This bean is very similar to the Jet,
excepting that it is from two to three weeks later in maturing.
It will produce a little heavier crop both of beans and forage
than the Jet, has equally good habits and retains many of its
leaves until the grain is perfectly ripe. I have tested other
varieties, but have found none of them of sufficient merit to
be enumerated here.
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“Briefly then, I feel positive not only that the Soy bean
has come to stay, but that its growth is still in its infancy,
and I rather think that in 10 years from now it will be a
very important crop. I think that as a grain producer it
will compare favorably with any crop we have; that both
in quantity and quality of forage it is not greatly excelled
by any plant, with the exception of Alfalfa. Its fertilizing
qualities are of the very best, and it may be used for silage
with profitable results. I advise farmers, however, to grow
it only in a moderate way for a year or two, because, while
not especially difficult to grow, it has some peculiarities
which should be thoroughly understood before attempting
its extensive cultivation, and I would advise farmers to
investigate individual varieties, and to be sure that they get
something of the best when purchasing. It will probably be
several years before these new varieties will be placed on
the market in any considerable amounts, but with the interest
that is now being taken in this plant, I think that in a short
time it will be possible to obtain seed from the very best of
the varieties which I have mentioned, as well as from some
of the other choice varieties with which the Government is
experimenting.” Address: Ohio.
126. Itie, G. 1910. Le soja: Sa culture, son avenir [Soya: Its
cultivation, its future]. Agriculture Pratique des Pays Chauds
(Bulletin du Jardin Colonial) 10(85):305-07. April. [2 ref.
Fre]
• Summary: Contents: Harvest (continued) for forage or
seeds. Threshing.
Early varieties include Hollybrook and Buckshot. Late
varieties: Mammoth and Wilson. Threshing: When the
pods are dry, the seed is easily separated with the aid of
an ordinary threshing machine that has concave threshers.
Address: Ingenieur d’Agriculture coloniale.
127. G.D. 1910. “Cover crops” after corn or potatoes (Letter
to the editor). Rural New-Yorker 69(4047):587. May 21.
Oversize.
• Summary: “G.D., Northern Pennsylvania.–I wish to know
which would be the best thing to sow at the last cultivation
of the corn to plow under for green manure, clover, cow peas
or Soy beans? Must the cow peas or Soy beans be plowed
under in the Fall to get the benefit of them as a cover crop?
What would be the best crop to sow on the potato ground
immediately after digging that would benefit the ground and
be ready for plowing in the Spring for some crop suitable to
follow? After the oats are harvested what is the best thing to
sow as a cover crop and bring the best results in bringing up
the fertility of the ground.
“Ans.–There is a mistaken idea about using cow peas
and Soy beans at the North. Our seasons are too short to
permit sowing these crops in the corn or in late Summer,
expecting to make a heavy growth. In parts of the South,
where the seasons are longer, cow peas are planted between

the corn rows after the corn is ‘laid by’–that is, when its
growth is ended. These cow peas grow until November in
the warmer Southern season. Seeded in the same way in
northern Pennsylvania, they would make but a feeble growth
before frost. Cow peas or Soy beans used as manurial crops
at the North should be seeded before July if possible. The
best ‘cover crops’ for seeding in the corn are those not hurt
by early frosts. With us Crimson clover, turnips, rye and
rape answer well. This year the clover was killed in March,
but the rye made a good growth, as did the rape and rye
up to Christmas. In your case, we should use 12 pounds of
Crimson clover, two pounds Cow-horn turnip and a peck
of rye to the acre–all seeded ahead of the cultivator. After
potatoes are dug in the North there is nothing better than
rye to cover the ground. Potato digging usually works the
ground enough. Rake off the vines, harrow and seed to rye. If
the oats are off early in July cow peas or field beans may be
broadcast after plowing or disking the ground. In September
they can he worked under and rye seeded for Winter.”
Address: Northern Pennsylvania.
128. M. 1910. Soy beans–Cow peas. Country Gentleman
75(2991):517. May 26.
• Summary: “I wish to plant some soy beans with cow peas
to be used for cattle feed. The cow pea grows naturally
in this section, but I am informed that it is necessary to
inoculate in order to get a crop. If such is the case, what is
the best way to do it?... Will the same bacteria that inoculates
the cow pea inoculate the soy bean?...”
W.F. Massey answers: “Do not worry about the
inoculation. Soy beans and cow peas will both grow rankly
in your section without inoculation, and so does crimson
clover. It is an advantage to mix the soybeans with cow peas,
because of their more upright growth. This enables them
partially to support the cow peas and make the whole more
easily harvested and cured.”
“Use the tall yellow soybean. Sow the peas and beans
with a wheat drill after putting the ground in good order, for
you will get a far better crop than from broadcasting and
harrowing them in, for the drill will put all in at a uniform
depth and they will grow off better. Set the drill to sow two
bushels of wheat and you will get the peas about right.”
Address: Worcester County, Maryland.
129. Gordon (L.S.). 1910. The Gordon Pea Thresher and
Harvester (Ad). Tar Heel (Elizabeth City, North Carolina).
Aug. 5. p. 4.
• Summary: Beneath the title of this ad is written: “only
successful Stock Pea or Soja Bean harvester made. Sold
under a full guarantee for $100.00 cash or on time by L.S.
Gordon...”
Note 1. This ad seems to imply that “Stock Pea” could
be an alternative name for Soja Bean.
Note 2. This is the earliest document seen (June 2021)
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“Answer–When it is desired to make hay of the soy
bean plants they should be mown by means of a
mower, or by a hand scythe, when the plants are past
full bloom and the seed pods are formed, but not
filled. This condition (for mammoth yellow variety)
would be reached in about 75 or 80 days from the
date of planting. The handling should be the same
as for cow peas, except that the work is much more
easily done.
“If to be mown for seed, the work should be done
as soon as a few pods have ripened, else they will
pop open and be scattered. It is impracticable
[impractical] to pick off the pods by hand. The
plants should be handled as little as possible and
when dry may be threshed with an ordinary thresher
or by means of flails.” Address: Griffin, Georgia.

that mentions “The Gordon Pea Thresher and Harvester.”
Address: Elizabeth City, N.C.
130. Koger Pea & Bean Thresher Company. 1910. Cowpea
thresher (Ad). Progressive Farmer (The) (Raleigh, North
Carolina). Aug. 27. p. 5.
• Summary: “Threshes and cleans cowpeas and soy beans
from mown vines as perfectly as any up-to-date wheat
thresher does its work. Less than 2% of broken peas; leaves
vines in fine condition for baling. Endorsed by Prof. Massey,
Government Experts, State Experiment Stations. Made in
two sizes. Just what Southern farmers have wanted for 20
years.
“Free Catalogue on request.” Address: Morristown,
Tennessee.
131. Redding, R.J. 1910. Farms and farmers: Soybean
harvest. Atlanta Constitution (Georgia). Sept. 19. p. 10.
• Summary: L.M. Lipscomb of or New Asbury, Mississippi,
asks: “I have one acre in soy beans (mammoth yellow) [sic,
Mammoth Yellow]. I wish to gather them for seed purposes.
They are now full as can be, with little green pods. Now will
you please tell when and how to harvest them. To gather
them by hand would seem an awful task. Some tell me that
as soon as they ripen the pod will burst open and the seed fall
out. Mine were planted in May. Suppose I wished to cut and
save them as hay? Please tell me when is the best time to cut
them; the signs by which I may know...

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

in seven groups based on time to mature, from “Very
early.–Ogemaw, 17258” to “Very late.–Barchet, 20798;
Riceland, 20797 (In 1908 at Biloxi, Mississippi, it displayed
astonishing diversity).” This list is “based primarily on
the results at Arlington Experimental Farm [in Virginia],
but those obtained in cooperation with various experiment
stations have also been given due consideration:
“Very early.–Ogemaw, 17258.
“Early.–Early Brown, 25161 (from Indiana Agric. Exp.
Station, 1909); and Vireo, 22874.
“Medium early.–Chernie, 18227; Auburn, 21079 A;
Merko, 20412 (from Merkoechofka, Siberia); Elton, 20406;
Chestnut, 20405 B.
“Medium.–Ito San, 17268; Medium Yellow, 17269;
Tashing, 20854; Shingto, 21079; Swan, 22379; Brindle,
20407; Sedo, 23229; Lowrie, 22898 A.
“Medium late.–Brooks, 16789; Flava, 16789 A; Cloud,
16790; Ebony, 17254; Haberlandt, 17271; Peking, 17852 B;
Wilson, 19183; Taha, 21999; Austin, 17263.
“Late.–Mammoth, 17280; Edward, 14953; Acme,
14954; Flat King, 17252; Tokyo, 17264; Hope, 17267;
Hollybrook, 17278 (from Arkansas Agric. Exp. Station,
1904); Farnham, 22312.
“Very late.–Barchet, 20798; Riceland, 20797.”
Note 1. Matsuura (1929 and 1933) cites this as the
world’s earliest publication on soybean genetics: “Recording
segregation of seed- and flower-color in its natural hybrids.”
Page 11 notes that soybeans named “New Japan peas”
were obtained from Norway (Source: Martens 1869). Page
20 notes that the Ogemaw variety of soybeans, which takes
92-97 days to mature, was obtained in 1908 from the Idaho
Agricultural Experiment Station, where it had been grown
for several years. Note 2. This document contains the
earliest date seen for soybeans in Idaho, or the cultivation of
soybeans in Idaho (about 1906).
Page 20 also notes that Buckshot variety of soybeans,
which takes 92 days to mature, was obtained in 1908 from
the Minnesota Agricultural Experiment Station, where it
had been grown for several years. This is the second earliest
document (April 2004) seen concerning the cultivation of
soybeans in Minnesota. “Potomac Flats” is not mentioned in
this report.
Concerning “Habit of Growth” (p. 12-13), the author
states: “All soy beans are strictly determinate as to growth;
that is, the plants reach a definite size according to the
environment and then mature and die. The great majority
of the varieties are erect and branching, with a well-defined
main stem (Plates I and III)... In other varieties the stems and
branches, especially the elongated terminals, are more or less
twining, and usually weak, so that the plant is only suberect
or even procumbent (Plates I-III).”
Photos show: (1) Plants of a wild soy bean grown in a
greenhouse in a pot. (Fig. 1) (2) Plants of a wild soy bean
from Soochow, China, grown at the Arlington Experimental
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Farm.
(3) Plants of a soy bean from Cawnpore, India. (4) Rows
of different varieties of soy beans at Arlington Farm.
(5) Plants of seven varieties of soy beans, showing
types of habit: Meyer 17852, Peking 17852 B, Austin
17263, Pingsu 18259, Unnamed 22504, Hollybrook 17278,
Haberlandt 17271. (6) The same seven varieties shown in
plate 4 after hanging in a dry room for 6 months.
(7-8) Eleven soy bean pods, ranging in size and shape.
(9) 36 varieties of soy bean seeds, showing variation in
size and form.
Note 3. This is the most important document ever
published on early soybean varieties in the USA.
Note 4. This is the earliest document seen (Dec. 2018)
that uses the word “determinate” to describe the growth
habit of soybeans. Determinate plants terminate main
stem elongation at, or soon after, the onset of flowering.
Indeterminate cultivars continue main stem elongation
several weeks after beginning flowering. Determinate /
indeterminate is a genetic trait.
Note 5. This is the earliest publication see (Aug.
2011) written jointly by Piper and Morse, two of the most
influential early advocates of the soybean in the USA. It is
also the earliest document by or about Morse in connection
with soybeans. Morse graduated from Cornell University,
New York, on 20 June 1907 and 2 days later reported for
duty at the Bureau of Plant Industry in Washington, DC, to
work under Dr. C.V. Piper.
Note 6. This is the earliest document seen (Feb. 2004) in
which Piper or Morse mention miso, tofu, or the use of soy
beans as a coffee substitute.
Note 7. This is the second earliest document seen
(July 1998) that uses the word “shatter” (or “shattered”
or “shattering”) in connection with soybeans. The earliest
document (in 1854) used the word “shatter” in a very general
sense. This document uses it more precisely, as the title of a
section and for comparing varieties (p. 36): “When grown for
grain alone, shattering is a serious fault. Some varieties, like
Guelph, shatter inordinately; others, like Peking, scarcely at
all... As a rule the varieties with large pods and seeds shatter
much worse than those with small pods and seeds...”
Note 8. This is second the earliest English-language
document seen (Oct. 2004) that uses the term “germ” to refer
to a part of a soy-bean seed. The germ or embryo is the part
of the seed inside the seed coat.
The section titled “Seeds” (p. 15) states: “The germs or
embryos of soy-bean seeds are yellow, except in the greenseeded and part of the black-seeded sorts, in which they are
green.” Address: 1. Agrostologist; 2. Scientific Asst., ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
133. Wing Seed Co. 1910. Alfalfa: And how to grow it (Mail
order catalog). Mechanicsburg, Ohio: Wing Seed Co. 48 p.

Illust. Index. 23 cm.
• Summary: This is the company’s mail order catalog–which
contains 8 more pages than it did in 1909.
The long section titled “Soy beans” (p. 17-21) begins:
“Last year we ventured the assertion that Soy Beans were
one of the coming crops. Today we are much more certain
of it than we were then. Out of six hundred bushels of seed
which we sold last year, only half a dozen partial failures
were reported to us; all the rest of our customers being very
enthusiastic over the crop.”
Then comes three pages of detailed information on
growing soy beans, plus testimonials from a number of
farmers who have had good results growing the crop or
feeding soy beans to livestock. “When threshed for grain
alone, an ordinary threshing machine with the concaves
removed will do the work fairly well. This machine,
however, will split a great many beans, and when desired for
seed, a regular bean huller must be used. This year we used
a Buffalo-Pitts threshing machine handled by the Banting
Machine Co., Toledo, Ohio, and found it a very satisfactory
machine for the purpose. We are free to recommend it to our
customers. We had to adjust the screens in a slightly different
manner from the way in which the machine was sent out, but
with this exception the machine was all right and did good
work.
“In past years many farmers have become disgusted
with Soy Beans on account of the old varieties being poorly
adapted to conditions existing in the corn belt. Some of these
varieties were entirely too early and dwarf in their habits
others shattered so badly that it was almost impossible to
harvest them. The United States Government has done some
splendid work, testing each year two or three hundred new
varieties, and the varieties today are so much better than the
old ones that there is no comparison. Practically none of the
new varieties are for sale as yet, but most of them will be in a
year or so. Through the kindness of the Government we have
been permitted to test some of the new varieties ourselves,
and one or two of them we can offer in small amounts this
year. We are now breeding our soy beans by plant row test
plots, the same as our seed corn.
“Wing’s Mikado, Mongol, and Sable varieties are, in
our opinion, the finest and heaviest yielding varieties of
Soy Beans on the American market today. They are the best
we have been able to produce after twelve years of work.
Stocks of these varieties are obtainable only directly from
us. We have no agents offering these varieties, and no other
seedsmen have them.” The first variety listed is:
The following soy bean varieties are offered:
“Mikado–A variety secured by us this year for the first time,
and one which we believe will rank among the first either
with hay or grain...” Matures in 120-125 days. “Mongol–A
variety secured by us from the Government in 1908. This
bean is certainly one of the most valuable we have ever
seen. Each year that we have grown it, the yield has been
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among the very best of any of the varieties we grew... The
plants are a little too coarse for the best hay, but probably as
good a variety for grain as any that we have, unless it be our
Mikado, which has a wonderful record...” Matures in 115
days.
“Sable–A variety secured by us in 1908. This is nearly
as heavy yielding a variety as we have ever grown, and is our
best for hay and silage.” Matures in 120 days.
Page 21: “Ito San–An old standard variety, of the first
and best sorts grown in the United States. Especially adapted
to latitude 41½ degrees, or north of that. A heavy yielder
of grain, should make 20 bushels per acre, not particularly
suitable for hay...” Matures in 105-110 days. In a testimonial,
Otto D. Baker of Conotton, Ohio, says of this variety: “We
sowed our medium early Yellow Soys broadcast in July.
They made a luxuriant growth, and were just as full of pods
as they could be.”
Another testimonial for Ito San is given by W.L. Varner,
Monterville, West Virginia: “The vines are well filled and the
beans of a good quality. I am well pleased with the turnout.”
No prices are given.
Photos show (p. 18-21): (1) A boy standing in “A field
of soys just before ripening. We estimate that this field would
cut three tons dry hay or twenty-five bushels of grain per
acre.” The soy beans stand taller than the boy’s shoulders.
According to William Wing of Pella, Iowa (Dec. 1998), this
boy is Gardner Bullard Wing, the son of Charles B. Wing.
(2) Three soy bean plants with many pods and no leaves–
”Wing’s Mikado.” (3) Two soy bean plants with many leaves

and some pods–”Wing’s Mongol–Just before ripening. Note
erect growth, splendid amount of both grain and foliage.” (4)
Three soy bean plants (two upright, one lying down) with
many pods and no leaves–”Wing’s Sable Soy Bean–Plant
shown at right contained 433 pods.” (5) One soy bean plant
with many pods and no leaves–”Ito San–Fully ripe and ready
to harvest.”
The back cover is filled with a black-and-white photo
of a huge machine on 4 metal wheels, the Buffalo Pitts Bean
and Pea Thresher, made by the Buffalo Pitts Co., Buffalo,
New York. Caption: “This machine will thresh any kind of
beans and peas without cracking them.”
On p. 46 are two testimonials for soy beans from
satisfied customers: (1) “Soys make a good crop when cow
peas failed planted side by side. I grew Medium Green.–
Luther Shroyer, Cecil, W. Va.” [West Virginia]. (2) “I am
experimenting with soy beans in renovating wornout [wornout] land. Your mixed beans did well; will want more seed
next year.–O.W. Caster, Carpenter, Ohio.”
Note 1. This is the earliest document seen (June 2016)
concerning the cultivation of soybeans in West Virginia. This
document contains the earliest date seen for the cultivation
of soybeans in West Virginia (1909 or earlier). The source of
these soybeans was the Wing Seed Co. of Ohio.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the following soybean varieties: Wing’s
Mikado, Wing’s Mongol, or Wing’s Sable.
Note 3. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Mongol. By 1918 Mongol
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was considered to be a synonym for Medium Yellow.
Address: Mechanicsburg, Ohio.
134. Ottawa Free Trader (Ontario, Canada). 1911. Soy
beans rich food for live stock: Now is the time for planting–
Adapted to any soil. Harvest not difficult. Peas that furnish
their own sticks–Feeding value exceptionally high–Better
than clover hay–Excellent feed. June 23. p. 11.
• Summary: “’I’m Captain Jinks of the “Hoss” Marines, I
fed my “hoss” good corn and beans.’ This old ditty has a
familiar sound to almost everyone. Maybe ‘even though we
are grown ups,’ we sometimes have this song run through
our minds. How few of us stop to think, however, that the
last line of the couplet expresses a truth that we are just
beginning to recognize.”
Corn and beans “form an almost ideal balanced ration
for, not only horses, but all livestock as well.
“Most people think of navy beans, string beans, or lima
beans when the word ‘beans’ is spoken, but this is not the
sort of beans we wish to speak about, and it is doubtful if it is
the sort referred to in the couplet used as a heading.”
Now “is the time to try some soy beans.
What are soy beans? Soy beans, or soys as they are most
commonly called, are not beans at all. They are actually peas.
True beans send up cotyledons as their first pair of leaves,
but, like peas, the soy bean sends up a pair of seed leaves
[sic].
“The Soy bean is a native of Asia, but unlike the Asiatics
it is not only admitted to the United States but is welcomed
as well.” “Soys are best planted only after the soil is
thoroughly warm.” “Soys are not difficult to harvest... since
they may be harvested with the regular grain binder and
shocked not unlike wheat or oats.”
Seven advantages of soys over any of the legumes
commonly grown are given. “Why not try a patch this year?
Prove for yourself that Captain Jinks knew what he was
talking about.”
135. Dickson, R.H.B. 1911. Soy beans. Rhodesia
Agricultural Journal 8(6):904-08. Aug. Also available as:
Departmental Bulletin No. 93.
• Summary: “Of recent years a good deal has been heard
of the Soy or Soja bean (Glycine hispida), and efforts have
been made to extend its cultivation in Africa and elsewhere.
The crop has already obtained a firm hold in the United
States, where many varieties suitable to the different climatic
conditions are grown. It seems likely that some of these will
suit Rhodesian conditions and it is hoped that further trials
with American seed will be made this year.
“The Soy bean is a native of China, Japan and Java,
and from these countries has been comparatively recently
introduced into India, Europe and America. It is a strong
erect growing plant, ranging from one to four feet in height,
with many branches like a miniature tree. The foliage is

heavy and thick, and the plant branches and fruits close
to the ground; this latter peculiarity renders harvesting by
machinery rather a difficult matter. The plant is covered
with rusty hairs. The flowers are small and inconspicuous,
white or purple in colour, and are found close to the stem
at the base of the leaves. The pods are small, two to three
inches long, and contain from one to four beans, which in
most varieties resemble the marrow-fat or garden pea as far
as shape and size are concerned, but which vary greatly in
colour, being black, yellow, brown, green or mottled. The
root system consists of a long tap, connected with many
lateral roots, thus enabling the plant to withstand drought.
“The plant matures in from 90 to 150 days, the time
depending on the variety. One of the worst features of some
varieties is the habit of shedding the grain as soon as the
pods are ripe, which renders harvesting for seed almost
impossible. With such varieties, however, pigs may be turned
into the standing crop to feed it off, thus saving the cost of
harvesting. In any case pigs should always be allowed access
to fields where this crop has been grown to glean the grain
which is shed in the process of harvesting.
“Soil and Climate.–The Soy Bean is best suited to sandy
or light clay soils, and does least well on a black clay loam.
It withstands dry spells well, and also seasons which are
unusually wet, and speaking generally, it should grow in all
soils and climates suitable for maize growing.
“Planting.–The land must be better prepared than for
maize. A good tilth is necessary, and the land must be well
harrowed to kill as many weeds as possible before planting.
The crop can then be produced with little after cultivation. As
Soy Beans may be grown either for hay or grain production,
distance of planting varies, but in either case drilling is
preferable to broad-casting. The seed then germinates more
uniformly and all plants are ready to be cut at the same time.
It is advisable not to plant until January, so that harvesting
may take place in the dry season. Maturity occurs in from 90
to 150 days after planting, the time depending on the variety
grown so that choice of variety in reality governs the time of
planting. If intended for hay the drills may be from 6 to 15
inches up to 24 inches apart, in which case 50-70 pounds of
seed are required per acre. When grown for grain production,
rows 24 to 30 inches apart give the best returns, and the seed
is sown 2 to 4 inches apart in the row. From 35 to 45 lbs. of
seed is then required per acre. The seed can be sown with a
maize planter using small plates. Those used for kaffir corn
are suitable. On no account should the seed be planted more
than two inches deep, and one inch is preferable. Until the
beans are four to six inches high, they may be harrowed and
afterwards cultivated, as long as the plants are not damaged.
Weeds will cease to grow as soon as the beans reach across
the rows. Soy beans are sometimes planted with maize in
the same way as are cowpeas. The best method is to sow
alternate drills or alternate series of two rows each of maize
and soy beans. This latter is done by filling one box with
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maize and the other with soy beans, and the former by filling
both boxes with beans and straddling the rows of maize
when these appear above ground, or drilling single rows
of beans between the rows of maize, at the last cultivation.
Where the soil is very poor it is advisable to plant the rows of
maize four to six feet apart and to grow soy beans, cowpeas
or peanuts between the rows. The latter enrich the soil and do
not interfere with the growth of maize. Where maize and soy
beans are planted together, both may be harvested for silage.
At present prices it is probably not a practical proposition
to apply any fertiliser to the soy bean crop. If however, any
lime or wood ashes are available, an application of 2 or 3
cwt. per acre is likely to prove beneficial.
“Harvesting.–Cut as soon as the pods are well formed
and before the leaves fall. When the lowest leaves become
yellow the crop must be reaped at once if required for hay. It
can be cut later for grain, provided that the pods do not split.
The plants may be pulled up by hand and laid in rows to
wilt and then bound loosely in bundles and shocked, or they
may be cut with a mower if the ground is sufficiently level to
allow the knife to be set so low as to avoid cutting the pods.
After lying in the swath until the leaves are well wilted, but
before they become dry and brittle, the plants may be raked
into windrows, and then put in small cocks or bunches and
finally stacked. Curing frames consisting of three or four
poles in the shape of a pyramid, round which the hay is built
up, may be used to allow of free circulation of air.
“Threshing.–As with many other crops in Rhodesia,
the difficulty and expense of threshing may prevent the crop
being largely grown. Threshing by hand on a bucksail or
large flat stone is very expensive, costing somewhere about
2s. 6d. per bag of 200 lbs. A machine called ‘a cowpea
huller’ is used in the United States for threshing soy beans
and cowpeas. It may be either hand or power driven, and
is made in various sizes. Enquiries as to cost, etc., are now
being made in America. Storing the seed after threshing is
rather a difficult matter as the beans heat and spoil–if stored
in large quantities–and they must be stored in small bins,
sacks or thin layers, and the air allowed to circulate through
the mass.
“Yield.–The soy bean has produced about 5 bags or
16 bushels to the acre in Natal [South Africa], but so far its
results have not been very successful in Rhodesia. The yields
in the United States for the better varieties range from 25 to
40 bushels or 7 to 12 bags. The usual yield of hay is 1½ to 2
tons per acre depending on the variety.
“Varieties.–There are at the present time some 300
known varieties of Soy Beans, and these have been divided
into groups according to various characters. Until recently
the colour of the seed and the length of time taken to mature
have been the governing factors in separating them into
groups, but latterly the shape of the plant and value of the
foliage for fodder have been taken into consideration as well.
Of five varieties introduced into Rhodesia by the writer, two

or three give promise of being of some value. The best are
the Brown, the Mammoth Yellow and the Hollybrook, of
which a brief description follows:“Brown.–Plants stout, erect, bushy, 24 to 30 inches in
height, maturing in 130 to 140 days. Flowers purple, pods
shattering little, seeds brown. Should yield a fair amount of
hay.
“Mammoth Yellow.–Plants like the Brown variety
though not so large and vigorous, 18 to 24 inches high,
maturing in 130 to 140 days. Flowers white, pods holding
seed well, seeds straw coloured. Can only be grown for grain
or hay.
“Hollybrook.–Plants not so large as the Mammoth,
being 15 to 18 inches high, maturing in 110 to 120 days.
Flowers white, seeds straw coloured, very similar to the
Mammoth. This variety produces a large number of pods, but
is too woody to make good hay.
“Soy Beans as a Foodstuff.–Soy Beans constitute one of
the richest natural vegetable foods known. For comparison
with other foods the following table is given:”
The table compares the percentage of digestible
nutrients (protein, carbohydrates, and fat) for maize, oats,
bran, cotton seed, linseed meal, and soy beans. The soybeans
have the 2nd highest protein content (29.6% after 37.8%
for cotton seed), the lowest carbohydrate content (22.3%),
and the highest fat content (14.4%) (Continued). Address:
Government Agriculturist [probably in Salisbury, Rhodesia].
136. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1911.
Soya beans in the USA. 14(208):1067. Sept. 6.
• Summary: “Extensive articles on the immense soya-bean
trade of Manchuria have appeared in various numbers of
Daily Consular and Trade Reports, and inquiries have also
reached the Bureau of Manufacturers as to the progress being
made in producing them in the United States. It has now
become a considerable crop in the middle part of the South.
D. A. Carpenter, a Tennessee farmer, writes for the Southern
Field in regard to the growing of the bean as follows:
“’I grow the Mammoth Yellow variety, planting in rows
36 inches apart, and cultivating about the same as corn. I cut
with a mower when ripe and allow them to lie on the ground
for a couple of days. After being in shock for 10 days, they
are hauled to the shed and thrashed. We consider the bean
straw, after the beans are thrashed, as fully equal to timothy
or redtop for a feed for cattle.
“’For late summer pasture I sow with a wheat drill about
1½ bushels to the acre. I am now feeding beef cattle and
hogs on soya beans, and my dairy animals are producing
more milk than ever before on a bean ration. Of course, other
feeds are mixed with the bean, as soyas are rather rich when
fed alone.
“’The Mammoth Yellow grows here from 3 to 5 feet
high, according to cultivation, and yields 30 bushels of seed
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per acre, which will bring around $3 and $3.50 per bushel.
“’There is no finer improver of the soil than the soya
bean. I have tried many other legumes, but none has given
such uniformly high quality hay and returned such large
amounts of nitrogen to the soil. I consider the soya bean the
greatest crop ever introduced into this part of the country,
both as a money crop and as a soil improver.’
“About $100,000 worth of soya-bean oil was shipped
last year from Manchuria to the United States, against
almost none the year before. From Hull, England, shipments
last year of soya-bean oil to the United States amounted to
$140,000; this was crushed from the Manchurian beans.
Considerable shipments of soya-bean oil were also made in
1910 from Kobe, Japan, to the United States.”
137. Deschamp, Victor. 1911. The soy bean. J. of
Agriculture, Victoria (Australia) 9(9):621-29. Sept. 11.
Reprinted in the Tropical Agriculturist (Ceylon) 37(5):41015. 15 Nov. 1911.
• Summary: This comprehensive review of world literature
on the Soy Bean discusses: Economic uses. Cultivation.
Harvesting seed. Experiments in Victoria. Probable causes of
failure: Bad germination, variety, alkalinity of the soil, depth
of sowing the seed, other causes of failure (rabbits, slugs, cut
worms).
“Despite the favourable reports published in numerous
scientific and trade publications throughout the world,
the cultivation of the Soy Bean has not yet been seriously
undertaken in Victoria.”
Harvesting seed: “As a general rule, the soy bean, when
wanted for seed, should be cut when the majority of the pods
are getting brown in color and about half of the leaves have
fallen. Some varieties shed their seed very easily when about
ripe, and it is advisable to cut and rake at a time of day when
the pods are slightly moist with dew. Rake immediately into
small stooks [British word for shocks].
“In America, portable frames are used and the cut
plants heaped in them, thus insuring a good circulation of
air to produce good curing. If the crop is cut and bound,
the sheaves are apt to become mouldy. When dry, the seed
can be readily separated by means of an ordinary threshing
machine.
“Soy beans for seed must be kept in thin layers in cool,
well ventilated bins. When buying seed, empty the bags as
soon as received, and keep the beans spread out in a cool dry
place. The best of seed, if kept in bags till sowing time, may
heat sufficiently to destroy its growing powers.”
In 1909 a quantity of seed was imported from America.
The variety was not known. Plants from this seed grew very
well in some districts. A consignment was received by the
Department of Agriculture from Shanghai in September
1910 through Mr. J.M. Sinclair, Commercial Agent for
Victoria in the East. Selected seeds were grown separately at
Cheltenham. They were sown on Oct. 10, and cut for green

fodder on Feb. 27. The yields obtained per acre were: Ito San
(yellow)–12 tons 8 cwts; Baird (brown)–13 tons 10 cwts. No
mention is made of seed yields. Note: 1 cwt = hundredweight
= 112 pounds.
“Experiments were also conducted at Ballarat, Bellarine,
Heidelberg, Lilydale and other centres throughout the state
[of Victoria]. Although a moderate amount of success was
achieved further experiment will be necessary. With that
object in view the Department of Agriculture has recently
imported a large quantity of seed for distribution.”
Photos show: (1) Osier bins at Dairen, Manchuria,
used for storing [soy] beans (p. 622). (2) Piles of beans
in sacks at Dairen wharves (p. 622). (3) Piles of beans in
sacks and round bean cake awaiting shipment (p. 622). (4)
Soy bean plant with roots (p. 626). (5) Field of soy beans at
Cheltenham (p. 628). Address: Analyst, Agricultural Lab.,
Victoria, Australia.
138. Hawaiian Star (The) (Honolulu, Hawaii). 1911. Soya
beans in the United States. Sept. 25. p. 9, cols. 1-2.
• Summary: “Extensive articles on the immense soya-bean
trade of Manchuria have appeared in various numbers of
Daily Consular and Trade Reports, and inquiries have also
reached the Bureau of Manufactures as to the progress being
made in producing them in the United States. It has now
become a considerable crop in the middle part of the South.
D.A. Carpenter, a Tennessee farmer, writes for the Southern
Field, in regard to the growing of the bean as follows:
“I grow the Mammoth Yellow variety, planting in rows
36 inches apart, and cultivating about the same as corn. I cut
with a mower when ripe and allow them to lie on the ground
for a couple of days. After being in shock for ten days, they
are hauled to the shed and thrashed. We consider the bean
straw, after the beans are thrashed, as fully equal to timothy
or redtop for a feed for cattle.
“For late summer pasture I sow with a wheat drill about
1½ bushels to the acre. I am now feeding beef cattle and
hogs on soya beans, and my dairy animals are producing
more milk than ever before on a bean ration. Of course other
feeds are mixed with the bean, as soyas are rather rich when
fed alone.
“The Mammoth Yellow grows here from 3 to 5 feet
high, according to cultivation, and yields 30 bushels of seed
per acre, which will bring around $3 and $3.50 per bushel:
“There is no finer improver of the soil than the soya
bean. I have tried many other legumes, but none has given
such uniform high quality hay and returned such large
amounts of nitrogen to the soil. I consider the soya bean the
greatest crop ever introduced into this part of the country,
both as a money crop and as a soil improver.
“About $100,000 worth of soya bean oil was shipped
last year from Manchuria to the United States, against
almost none the year before. From Hull, England, shipments
last year of soya bean oil to the United States amounted to
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$140,000; this was crushed from the Manchurian beans.
Considerable shipments of soya bean oil were also made in
1910 from Kobe, Japan, to the United States.”
139. Heron, E.H. 1911. O feijao soya e os seus usos
[The soybean and its uses]. Reparticao de Agricultura
Mozambique, Boletim (Mozambique Department of
Agriculture, Bulletin) No. 5. 16 p. [Por; Eng]
• Summary: This excellent bulletin is written by a man who
shows considerable knowledge of the subject. It is written
in both Portuguese and English, with parallel text in two
columns on each page. This information is of considerable
value at a time when cultivation of soya beans is spreading in
Africa. However there is no indication that the soybean has
ever been in or cultivated in Mozambique.
Contents: The Soya Bean and its uses. Varieties: The
yellow, the greenish-yellow, the black, the brown, the
green, the white. Soil. Methods of culture. Quantity of seed
sown per acre. The inoculation of Soya Bean. Harvesting
for forage. Harvesting for seed. Threshing. Yield of seed.
Average analysis (nutritional composition) of 6 varieties of
Soya Bean seed. Yield of forage. Analyses of green fodder
and cured hay. As pasturage. As a soil renewer. The Soya
Bean meal and cake (A farinha e pao feito de feijào Soya;
incl. composition). Summary.
Note 1. This is the earliest Portuguese-language
document seen (Sept. 2016) that uses the term A farinha
e pao feito de feijào Soya to refer to “soya bean meal and
cake.”
The next paragraph begins: Duas libras de farinha ou
tres de pao por dia... = Two pounds of meal or three pounds
of cake per day...”
Of more than 200 varieties tested, the yellow variety
is recommended for Portuguese East Africa; it contains 1719% oil, whereas the black variety has 16.80%, the green
17%, and the white 16.60%. These percentages may vary
depending on the degree to which each variety is adapted to
its environment, the soil quality, etc.
Concerning yields, 100 pods have been obtained from
one plant, but a good average for one field is said to be 40.
The height of the plants and the number of days to maturity
varies. The yellow variety grows to a height of 3-5 feet and
requires 120-150 days to mature; its seed must never be
planted more than 2 inches deep. The greenish-yellow grows
to a height of 3-4 feet, and the black 4-6 feet. The brown
variety, which matures in 100 days, grows so tall that it tends
to fall over [lodge]. The green matures in 90 days, grows
as high as 3 feet, and produces kidney-shaped seeds, green
throughout, and much larger than any of the other varieties.
When harvesting a crop for seed, it is generally desirable
to do so shortly before the pods are mature. If they become
too ripe, they are likely to burst open [shatter] during drying
and transportation to the machine, this causing a large part
of the seed to be lost. A yield of 20 bushels [per acre] can

generally be obtained on relatively poor soil, and an average
of 25-40 bushels under average conditions. One bushel
weighs between 20.5 and 21 lb.
A table (p. 12) gives an average analysis of the six
varieties of soya bean, with the following results (fresh or
air-dried seed): Water 7.70%, protein (proteina) 35.40%,
fat 20.35%, nitrogen free extract [starch, sugar, and gums]
26.15%, fiber 4.60%, and ash [minerals] 5.79%.
When grown for green fodder or green manure, a yield
of 7-12 tons/acre can be obtained, depending on the soil.
The soya bean is especially well adapted to the maize
and cotton belts. It generally requires about the same
temperature as maize, and while it develops best on fairly
fertile loams and clays, it grows well on poorer soil than
maize will, provided that inoculation is present. The yellow
variety succeeds well on sandy soils. The soya bean resists
drought extremely well, yet it can also survive a period of
excess moisture better than cow-peas or even maize. If the
soil is too rich, the plant will develop at the expense of the
seed. Thus, for seed production, a poorer soil is preferable.
The ground can be irrigated if necessary.
Concerning inoculation: Like other legumes, the soya
bean can utilize the nitrogen in the air and add it to the
soil by means of root nodules. These nodules are caused
by certain bacteria, and if they are not present, soya bean
plants will grow poorly; many will turn yellow and die.
In fields where the crop has not been grown before, some
difficulty may be expected during the first season from lack
of inoculation. However a new field may be inoculated by
either the soil transfer method, or by the use of pure cultures.
The soil transfer method consists in scattering soil from a
well-inoculated soya bean field over the new ground at the
rate of 200-300 lb/acre. To ensure even scattering, this soil
should be thoroughly mixed with several times its weight of
ordinary soil. The scattering should be done on a cloudy or
wet day, or late in the evening, and harrowed in immediately,
as bright sunlight is very harmful to the germs [bacteria].
When the first crop is a failure in isolated places where
neither pure culture nor inoculated soil can be obtained, a
small crop must be grown successively 2-3 times on the
same plot until a good growth is apparent, showing that the
soil has become inoculated; such soil can then be used to
inoculate large areas.
“The Soya Bean should be an invaluable crop in the
Zambezia District. It could be planted in the cocoa-nut
plantations, to enrich the soil, give fodder to the working
cattle and be a source of profit in supplying food to the
natives; the surplus seed being sold readily in South Africa.
It also helps in keeping down the weeds.”
“In West Africa, great progress has been made in the
cultivation of Soya Bean, where the percentage of oil in the
beans is higher than in those from Manchuria, Japan, and
U.S.A. There is no reason at all why Portuguese East Africa
should not do just as well and introduce the Soya Bean as

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 109
another staple crop.
“Taking into consideration the rainfall, climatic
conditions, and the rich, sandy and open nature of the soils
found in the higher land in Gaza and Inbambane, the Soya
Bean should prove a profitable crop.
“There is a ready market in Europe and South Africa the
price being about £8 per ton.”
Note 2. This is the earliest document seen (March 2019)
concerning soybeans in connection with (but not yet in)
Mozambique.
Note 3. This is the earliest Portuguese-language
document seen (Dec. 2020) that uses the word proteina
to refer to protein in connection with soybeans. Address:
M.H.A.C., Mozambique.
140. Hickory Seed Company. 1911. Cow peas, soy beans,
legumes. Hickory, North Carolina: Hickory Seed Co. 20 p.
Illust. 23 cm.
• Summary: Contents: Announcement (“As usual, this
season we are making a specialty of leguminous seed. The
interest in all legumes still commands the attention of the
progressive farmer. We have harvested a good crop of both
Cow Peas and Soy Beans this season and our prices are
reasonable”). Terms. Special notice.
“What is the best way to sow cow peas or soy beans, and
when?
“If we briefly consider the type and nature of these
plants we can perhaps arrive at a better understanding of
their requirements, and therefore answer the question more
satisfactorily.
“First, let us understand that the cow pea is essentially
a bean, and the soy bean is a pea, therefore, as the seeding
plants differ it will explain some of the differences found
when both are given the same conditions of planting. Both
plants are natives of southeastern Asia and therefore are
naturally suited to warm latitudes. Both are leguminous
and, like all their kind, bear tubercles on their roots which
gather nitrogen from the air. Both are valuable therefore in
restoring fertility. The bacteria forming the tubercles on the
roots of the cow pea seems to be common in almost all soils,
but the bacteria which use the soy bean as a host plant are
not commonly found in our fields. The cow pea therefore
will usually thrive better during the first few years of its
introduction into a locality than will the soy bean, although
by inoculation, which is easily accomplished, the soy bean
will thrive equally well.
“Cow peas and soy beans require a warm seed-bed for
perfect germination, since the seed of both plants are liable to
rot if planted in cold soil. The time of planting them should
be delayed until the ground has thoroughly warmed. Neither
of these plants will stand as much cold, unfavorable weather
as corn; therefore if the corn is planted first and the peas and
beans immediately after the soil will usually be sufficiently
warm, and in a normal season there will even then be an

abundance of time for full development of the plants before
frost comes. For latitudes similar to central Illinois May 18th
is early enough to plant either of these crops: The earliermaturing varieties of both can be planted as late as July 10th,
and frequently mature seed.
“The preparation of the seed-bed for either cow peas or
soy beans is the same as for corn, and like corn, they both
respond readily to any extra preparation of the seed-bed.
Since the seed of each is comparatively small it is advisable
to place considerable stress on careful and complete
preparation of the seed-bed.
“Two general methods of planting are practical–drilling
and broadcasting. In all respects the first is preferable,
since it uses less seed to plant a given area, which is no
unimportant item, and besides it allows cultivation, thus
keeping down weeds and increasing the yield of seed or hay.
Where sown broadcast a seeding of at least 1½ bushels per
acre is required, while drilling requires from ½ to 1 bushel
instead.
“In drilling, the ordinary wheat drill with every third or
fourth spout sowing, depending chiefly on the use to which
the grower wishes to put his crop, may be used to excellent
advantage. If sown for seed or for hogging off, a distance
of from 16 in. to 32 in. between the plants in the rows and
at least 4 in. between the plants in the row has given best
results. If grown for hay a thicker planting is advisable, since
the stems will then be less large and woody. Both of these
plants are great lovers of sunlight, and if crowded so that the
plants shade one another a reduction in the development of
plant and in the yield of seed is the result.
“So far as the writer is able to learn the most successful
and largest growers of cow peas or soy beans sow them
with some make of drill placing the rows from 16 in. to
32 in. apart, the most common width being 24 in. Some
growers use a corn planter with a drill attachment, straddling
the rows, making them in this way 21 in. apart, but the
same growers consider this width too close. The Illinois
Experiment Station in its trials covering more than five years
has found the ordinary disk drill, with every third spout
sowing, to be the best and most rapid way of seeding these
crops. This width, 24 in., has also given us our best yields of
both grain and hay. This width too admits of cultivation with
the ordinary corn cultivator and yet it is so close together that
the plants soon shade the ground and effectually prevent the
growth of weeds. This width between the rows allows the
seeding of four rows at each through since the first, fourth,
seventh and ninth disks are sowing. To place the beans or
peas thickly enough in the row will require a good half
bushel of seed per acre.
“The culture of these crops differs in no particular
from that of corn, except that it is best not to cultivate when
the leaves of the plant are wet with dew or rain, since the
soil then adheres to the leaves and thus seems to favor the
development of rust and disease. The soy bean ought to be
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grown in every state where corn is grown. Since it is an
upright growing plant, not a vining plant like the cow pea,
it can be harvested and bound in bundles with the ordinary
grain binder, similar to oats and wheat. If grown for hay
it furnishes a feed analyzing higher in feeding value than
clover. If grown for grain we have a concentrate of greater
value than wheat-bran and equal to linseed-meal The protein,
carbohydrates and fat are the three constituents of feeds.
The protein is the valuable and expensive constituent. The
relative value of the soy bean is shown therefore by the
following figures which give the percentage composition of
the four crops shown:”
A table shows the protein, carbohydrate, and fat content
of bran, linseed, soy beans and cow peas.
Note: This catalog is owned by Special Collections,
USDA National Agricultural Library, Beltsville,
Maryland. It has been digitized and is available on the
Internet Archive website: https://archive.org/details/usdanurseryandseedcatalog Address: Hickory, North Carolina.
141. Minns, Edward R. 1912. Soy beans as a supplementary
silage crop. New York (Cornell) Agricultural Experiment
Station, Bulletin No. 310. p. 257-74. Feb. [5 ref]
• Summary: Contents: Introduction. Feeding value of soy
beans. Soy beans as nitrogen gatherers. Varieties. Soils
and climate for soy beans. Cultural methods. Harvesting
soy beans. Experiments on the Cornell University farm.
Desirability of further experiments.
“Soy beans have never been grown on many farms in
New York.” There are few localities in New York where soy
beans will grow well enough to compete with commercial
crops of these beans grown in the warmer latitudes. “There
is little opportunity to cure the plants for hay in September,
the season when they are most valuable for feed. The most
profitable use that can be made of the soy bean in this state is
to ensile it with corn fodder before frost kills the foliage. For
this purpose the culture of soy beans should be encouraged
wherever the tendency is toward intensive dairy farming and
the soil and climate are favorable for corn growing.”
Varieties: In New York state, Medium Green is best
adapted for green forage, followed by Medium Green (also
known as Medium Early Green, Early Green, or Guelph),
Auburn, Medium Yellow, or Mammoth Yellow. Ito San is
best for seed, followed by Elton.
“For silage or soiling purposes, the crop may be
harvested with a side-delivery reaper or with a twine binder.
The fodder is at its best for feed when the pods are mostly
filled and the foliage has not yet begun to fall off. If ripe
seed is desired, the plants should stand until the leaves have
dropped. When the pods are tough with dampness, a reaper
or a mower may be used to cut the ripe stalks. Curing in
stacks so made as to shed water will be found best. Varieties
that shatter badly when dry should be handled in the field
only when damp enough to be tough.”

A map (p. 267) shows some of the localities in New
York state where soy beans have been grown successfully
(about 30), and where they have failed (about 6).
Photos show: (1) A field of soy bean plants (front
cover). (2) Soy bean plants with partially filled seed pods,
shown against a ruler. Clusters of tubercles on the roots were
produced by soil inoculation (p. 260). (3) Close-up of soy
bean stems and roots showing the characteristic formation of
tubercles due to seed inoculation (p. 261). (4) Medium Green
soy beans growing with corn (p. 264). (5) Near view in a
field of soy beans and corn (p. 266).
Note: This is the earliest document seen (Jan. 1998)
that use the term “twine binder” or “reaper” (“side-delivery
reaper”) in connection with soybean production.
142. Roberts, George; Kinney, E.J. 1912. Soy beans.
Kentucky Agricultural Experiment Station, Bulletin No. 161.
p. 105-31. Feb.
• Summary: Contents: Introduction. Description of the soy
bean. Uses of the soy bean: The seed, hay and forage, silage.
The soy bean in relation to soil fertility: Place in the rotation,
as a nitrogen-gathering crop, as a green manure crop.
Varieties of soy beans: Variety tests of soybeans planted
on 20 May 1911 (Ito San, Haberlandt, Ebony, Hollybrook,
Brooks, Meyer, Austin, Wilson, Sooty, Mammoth Yellow,
Medium Yellow {identical with Ito San}), varieties for
grain production (Haberlandt, Austin, Hollybrook, Meyer),
varieties for forage (For hay: Meyer, Wilson, and Sooty; For
late green forage and silage: Mammoth Yellow; For catch
crops: Ito San or Medium Yellow). Cultural directions: Soil
requirements, inoculation, preparing the seed bed, planting,
distance between rows, rate of seeding, time of seeding,
cultivation. Harvesting: Stages for cutting, cutting for seed,
cutting and curing for hay. Threshing. Care of the seed
(storage). Discussion of yields.
“Silage: Soy beans for a valuable addition to corn for
silage purposes, tending to make such silage a more nearly
balanced ration. They can well be used for this purpose in the
proportion of one part of soy beans to four or five of corn”
(p. 112). “For hay the beans are cut with a mower and as
soon as wilted raked into small windrows. They are allowed
to dry here for a short time, and should then be put into small
shocks and allowed to stand until well cured” (p. 126). An
illustration (p. 126) shows a device (a pole frame shaped like
a 3-sided pyramid) “for curing soy bean hay in shock.”
“Threshing: The ordinary grain separator can be adjusted
to successfully thresh soy beans, but as equipped for smallgrain threshing, a large per cent of the beans will be cracked
or split. This does not injure them for feeding purposes, but
ruins them for seed or for sale.
“The Experiment Station owns a small separator, which
is used to thresh the grain crops grown on the farm, and
considerable time has been spent in studying the necessary
adjustments for threshing soy beans. In general, the machine
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is like all separators, and the same adjustments will apply to
all machines.
“The chief cause of split beans is the high speed of the
cylinder. The speed is reduced one-half and the speed of the
fans and other parts is maintained by doubling the size of
both cylinder pulleys. A special set of thin concaves is used”
(p. 127).
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Sooty. Address: 1. Agronomist,
Head of Div. of Agronomy; 2. Asst. Agronomist. Both: Univ.
of Kentucky, Lexington.
143. Williams, C.G.; Welton, F.A. 1912. The soybean and
cowpea. Ohio Agricultural Experiment Station, Bulletin No.
237. p. 239-61. Feb.
• Summary: Contents: Uses: As grain, hay, silage, a soiling
crop, pasture, and for soil renovation. Culture: Soils,
fertilizers and inoculation, seedbed, cultivation, time of
seeding, rate of seeding, manner of seeding. Harvesting:
Hay, silage, seed, threshing. Varieties: Table III (p. 252)
describes 32 varieties of soybeans including their weight,
color, manner of growth, date of bloom, color of bloom, and
average height of plants. Table IV (p. 253) gives the yield of
grain and straw for 32 varieties and includes the average date
of maturity, average number of days to maturity (112-135),
average yield per acre of beans (1908-11, plus 2 year and 4
year averages; highest 2 year average was 25.5 bu/acre) and
of straw (highest 2 year average was 2,275 lb/acre), pounds
of straw per bushel of grain (63-116), and retention of beans
(Good, fair, or excellent), and enemies of soybeans (“So far
as this Station is aware, there are no enemies of economic
importance to the soybean in the state.”). Table V (p. 255)
shows many varieties of soybeans grouped into early (116
days or less), medium (117-126 days), and late (127-132
days). For each variety is given: Average date of maturity in
Ohio, average number of days to maturity, two-year average
yield per acre of beans and straw, and weight per bushel of
seed.
“Within the last twenty or twenty-five years it [the
soybean] has gained considerable prominence in the
agriculture of several states, notably Massachusetts and
Kansas, into both of which states the seed was imported
direct from Japan. The wide variations in different varieties
as regards time of maturity, permit it to be grown pretty
generally throughout the United States. Roughly speaking,
the earliest varieties can be grown successfully as far north
as corn. In Ohio the acreage at present is not large, but is
rapidly increasing. The Ohio Experiment Station has been
growing soybeans continuously in a small way since 1894.
From year to year the acreage has been gradually increased,
until now about fifteen acres are grown annually.”
Harvesting: The harvesting of soybeans for hay is
“the most difficult work connected with the growing of
the crop. No satisfactory machinery especially adapted to

handling them has as yet been placed on the market... For the
harvesting of soybeans for seed, probably the best machinery
available is either the ordinary mower with side delivery
attachment, or the old-time self-raking reaper.
“Threshing: While it is essential to have soybeans well
cured before threshing, yet at the time of threshing it is
desirable that they be damp or ‘tough.’ In this condition they
can be threshed in an ordinary threshing machine with very
little cracking of beans, providing the machine be run slowly
and with blank concaves.”
Photos show: A field of soybeans, July 27, 47 days after
planting (oval photo on cover). A soybean plant with leaves
removed and many pods visible (p. 242). Soybean roots with
and without nodules (p. 246, from First Principles of Soil
Fertility, by Vivian).
Note 1. This is the 2nd earliest English-language
document seen (Oct. 2016) with the word “soybean” or
“soybeans” in the title.
Note 2. This is the 2nd earliest experiment station
publication seen (Oct. 2016) with the word “soybean” or
“soybeans” in the title. The last such publication was also
from Ohio.
Note 3. This is the earliest English-language document
seen (April 2019) that uses the term “enemies” (or “enemy”)
in connection with soybean pests. Address: 1. Chief,
Agronomy; 2. B.S., Asst., Agronomy. Both: Wooster, Ohio.
144. Christian Science Monitor. 1912. Soy bean’s
possibilities as bearing on the cost of living: Manchurian
product already used in connection with farming life of
America as well as in Europe. Food for cattle. April 27. p.
25.
• Summary: The soy bean may gradually help to lower the
cost of living in the USA. Few things give greater concern
to most people than high prices and “how to get the most for
the money.”
“The entrance of the soy bean on the western
agricultural horizon may be considered as a prospective
factor in American farming... This leguminous native of the
far east is likely to settle down permanently in American
soil” and may come to mean much to American “consumers
of met and vegetable food.”
Already as a feed for cattle, “this bean is beginning to
influence the produce market.”
“It is due to Japanese energy that the soy bean has
become one of the chief articles for export from Manchuria...
In Europe... they are now finding other uses for the bean
besides feeding it to cattle. Refined soy bean oil is being
mixed with other oils for a salad dressing; bean flour is being
mixed with wheat or rye flour for making bread or biscuits.
Soap manufacturers are discovering in it one of the best
ingredients for their products, and in the manufacture of
paints and lubricating and illuminating oils it is beginning to
play a conspicuous part.
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“The fact remains, however, that the chief value of
the soy bean is in the form of beancake for cattle, and the
American department of agriculture [USDA] in Washington
[DC] has directed its experiments principally in that
direction.
“There may be a lesson to American farmers in the
experience of Denmark and Holland with the soy bean as
animal food. At first there was some hesitance about using
it because of apprehension that it might affect the quality
of the butter. But all such thoughts proved baseless and the
Manchurian bean now goes to these great dairy countries in
ever increasing quantities.
“As recently as five years ago, B.T. Galloway, chief of
the bureau of plant industry of the department of agriculture,
wrote to secretary Wilson as follows: ‘Soy beans have
become an important crop in only a few localities in the
United States, but in the cases where farmers have learned
how to utilize them to the best advantage they have proved
to be a crop of high value. They are especially valuable for
mixing with corn for silage, for the production of hay and for
pasture use, especially for hogs. They possess an advantage
over cow peas in that the growth is erect and they are,
therefore, easily harvested. Some of the taller sort may be
harvested with an ordinary grain binder.
“’One reason why soy beans have not become more
prominent in American agriculture has been the impossibility
of securing seeds of a particular variety.’
“Made bean study: To remedy this defect, Carlton
R. Ball, agronomist of the department of agriculture,
was charged with the task of finding ways and means for
introducing the right varieties in the United States. Mr. Ball’s
investigations covered a period of more than four years.
At the end of that time he prepared a report [published in
May 1907] which was considered the last word in soy bean
literature.” A good summary of the report is given. “The best
known soy bean [variety] on the market is Ito San.
“One of the grievances of the American farmer in recent
years has been that it cost so much to feed his stock.” The
soy bean may help to ease or to solve this problem.
145. Grantham, Arthur E. 1912. Soy beans. Delaware
College Agricultural Experiment Station, Bulletin No. 96. 39
p. May 1. [13 ref]
• Summary: Contents: Introduction. The soy bean plant. The
adaptability of soy beans to Delaware conditions: Soil and
climate, farm practice. Methods for utilizing soy beans: Soy
beans for hay, soy beans for pasture, soy beans for soiling
and ensilage, soy beans as a concentrated feed, soy beans
for seed production, soy beans for soil improvement, green
manure, soy beans in crop rotation (a five-year rotation, a
four-year rotation, a three-year rotation, a two-year rotation).
Varieties of soy beans. Varieties especially mentioned for
Delaware. Cultural methods for soy beans: Preparation
of soil, time of planting, seeding and cultivation, rate of

seeding, fertilizers for soy beans, inoculation for soy beans.
Harvesting and curing soy bean hay: Stage of maturity for
cutting, curing. Harvesting and threshing soy beans for seed:
Maturity of the plants, machinery for harvesting (mower,
hay-rake, mower with a bunching attachment, self-rake
reaper, side-delivery rake, self-binder), threshing (with
an ordinary grain separator if some of the concaves are
removed; it is best to run the cylinder at about half the speed
used in threshing grain), storing soy bean seed, soy beans
as a source of oil and protein, cooperative work with soy
beans, soy beans in mixtures (with cowpeas, corn, millet, or
sorghum), soy beans compared with cowpeas.
An excellent review. In a 5-year test at the Delaware
Station comparing methods of sowing and spacing, 5.9 bu/
acre higher yield was obtained when the soybeans were
drilled solid. When the soybeans were cultivated (drilled in
rows 32 inches apart and cultivated 3 times), only about 22%
as much seed was used as when they were drilled solid.
The soybean varieties first grown extensively in the
USA and “now the principle sorts offered by seedsmen”
are (details are given on each, p. 20-25): Ito San (17,268
yellow; also called Medium Yellow and Early Yellow),
Guelph (17,261, green; also called Medium Green, Medium
Early Green, and Early Green), Mammoth (17,280, yellow;
frequently called Mammoth Yellow), Hollybrook (17,278,
yellow), Medium Yellow (17,269, yellow; undoubtedly
confused with Ito San and Hollybrook, but different from
them). “Varieties especially recommended for Delaware:... of
the varieties which have been tested for three years or more,
the Wilson, Peking, Morse and Arlington are promising
for high seed yields. These are closely followed by Nemo,
Hollybrook, Amherst, Austin, and Meyer” (p. 22-25).
Concerning protein and oil content (p. 35). “It will be
seen that 17 varieties of the 51 analyzed contained 40 per
cent. protein. The difference in protein content ranged from
35 per cent. to 44.8 per cent., while the average for the whole
number was 39.2 per cent. The oil or fat content varied from
14.1 per cent. to 20.4 per cent., with an average of 18 per
cent. Only four varieties produced more than 20 per cent. of
oil. Very high oil and very high protein do not seem closely
correlated. The variety yielding the most protein gave the
lowest yield of oil.”
“Cooperative work with soy beans” (p. 37): In the
Spring of 1911, four-pound lots of soy beans of the Wilson
and Peking varieties were sent out to more than one hundred
farmers of the State, together with directions for growing.
Owing to the unusually dry summer, several reported failure
due to the condition of the soil at the time of planting. Many
of the reports were highly gratifying and indicate that these
varieties, especially the Wilson, will produce good yields on
any type of soil in the State. The average of the yields from
the four pounds of the Wilson variety was 240 pounds. The
best yield of this variety was made by Mr. J.C. Cowgill, of
Dover, who grew 540 pounds, or nine bushels, from four
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pounds of seed.
“The average yield of the Peking lots was 220 pounds.
The best yield was made by Mr. V.B. Allen, of Seaford, who
threshed 375 pounds, or six bushels and one peck. By this
means, a number of farmers have secured seed sufficient
to plant a considerable area this season. Seed of these two
varieties should be readily obtainable in the future.”
Tables show: (1) Composition of various feeding stuffs,
incl. soy bean hay and soy beans (grain) (p. 8). (2) Relative
growth and composition of the roots of soy beans and
cowpeas (p. 13). (3) Fertilizing ingredients of various hays
and seeds, incl. soy bean hay. (4) Varieties of soy beans: Ito
San, Buckshot, Wilson, O’kute (or Okute, see p. 35), Nemo,
Morse, Ogema, Guelph, Hollybrook, Amherst, Sherwood,
Meyer, Ebony, Brooks, Kingston, Haberlandt, Austin, Cloud,
Hope, Medium Yellow, Flat King, Butterball, Arlington,
Chernie, Mercko, Pingsu, Brindle, Fairchild, Habero, Eda,
Tashing, Taha, Baird, Peking, Chestnut, Sedo, Manhattan,
Columbia” (p. 20-21).
(5) Test of varieties for hay and seed production (p. 25).
(6) Comparison of methods of sowing, 1908-1911, yields
cultivated-drilled vs. not cultivated-solid sown (solid sown
gave higher yields, p. 28). (7) Effect of fertilizers on soy
bean yields: Acid phosphate, muriate [chloride] of potash,
nothing (p. 29). (8) Composition of the soy bean plant at
different stages of maturity (p. 30). (9) Weight and moisture
content of soy beans at different stages of maturity (p. 31).
(10) Analysis of 51 soy bean varieties (28 named and 23
unnamed) for oil and protein (Averages for air-dry material:
Protein 39.2%, oil 18.0%.)
Photos show: (1) Piles of soy bean hay curing in a
field (cover). (2) Uprooted soy bean plants showing the
development of nodules 30 days after planting (p. 13). (3) A
man standing in a field of soy beans that produced 30 bushels
of seed per acre on the Delaware Experiment Station farm
(p. 18). (4) A man standing waist deep in “soy beans ready
to cut for hay” (p. 22). (5) A large field of young soy beans
cultivated for seed–rows 32 inches apart (p. 32). (6) Soy
beans growing in Kent County, Delaware (p. 34).
Note: This is the earliest document seen (Nov. 2020) that
contains the term “drilled solid”–which means rows drilled 8
inches apart. Address: Agronomist, Newark, Delaware.
146. Morse, W.J. 1912. The soy bean; a valuable leguminous
crop for the North. Tribune Farmer (New York) 11(553):1-2.
June 6. [2 ref]
• Summary: This is the earliest article about soybeans seen
written by William Morse alone; his very first was with
C.V. Piper in 1910. Contents: Introduction. Adaptation of
varieties. Preparation of the soil. Feeding to stock.
“The soy bean is a native of Southeastern Asia...
Although introduced into the United States a number of
years ago, it has made practically no progress in the farming
systems of the Northeastern states. No doubt the chief reason

for this is that reliable concerning its adaptation, culture, and
use has not been available in practical form. The soy bean is
now generally grown in the Southern and Middle states, and
is also grown successfully in Illinois, Michigan, Wisconsin,
New York, New Jersey, Pennsylvania, Rhode Island and
Massachusetts... The soy bean promises to become one of
our important legumes in the North.”
“The inoculation can be most practically done by taking
soil from an old soy bean field, scattering from 300 to 500
pounds of it an acre on the field to be planted, and harrowing
in at once. The inoculated soil may also be screened and a
peck mixed with the seed in the drill box and fed out with
the seed.” Photos show: (1) A mature soy bean plant, at
the proper stage for cutting for seed. (2) A comparatively
cheap but efficient gas power sprayer on the farm of M.G.
Keenan near Oneonta, New York. (3) A fine specimen of
a soy bean plant at the Arlington, Virginia, experimental
grounds. Address: United States Department of Agriculture,
Washington, DC.
147. Gordon (L.S.) 1912. Only twenty are left (Ad). Advance
(The) (Elizabeth City, North Carolina). July 5. p. 7.
• Summary: “... out of fifty-seven Gordon Soy Bean
Harvesters made for this season’s work, the 1912 machine
separates the peas from the vine.
“For further particulars write...”
Note: This ad also appeared in the July 12 issue (p. 7).
Address: Elizabeth City, N.C.
148. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja: Sa
culture. Ses usages alimentaires, thérapeutiques, agricoles et
industriels [The soybean: Its culture. Its food, therapeutic,
agricultural, and industrial uses]. Paris: Augustin Challamel
(Rue Jacob 17). 150 p. Illust. Index. 25 cm. Translated into
French and expanded from the Chinese edition, published
by la Societé Biologique d’Extréme-Orient (1910). [151 ref.
Fre]
• Summary: One of the earliest, most important, influential,
creative, interesting, and carefully researched books ever
written about soybeans and soyfoods. Its bibliography on
soy is larger than any published prior to that time. It was first
published as a series of eight articles in Agriculture Pratique
des Pays Chauds (Bulletin du Jardin Colonial) from
September 1911 to April 1912. Before being published as a
book, it was revised slightly by adding a table of contents at
the back, dividing the material into 5 parts with 19 chapters,
and adding several photos (p. 16-17), a world map showing
the distribution of soybean cultivation (p. 21), and an
interesting 2-page table (p. 66-67).
Contents: The soybean: Origin and history. Part I:
Soybean culture. 1. Species and varieties of soybeans:
Botanical characteristics, species, varieties (Chinese,
Japanese, Indian, Indochinese, Hawaiian, USA, European).
2. Needs of the soybean: Climatic, geographical area of
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the soybean by region worldwide, agrological/soil needs,
fertilizers, soil preparation, the place of the soybean in crop
rotations. 3. Soybean seeds: Study of seeds (by weight,
by germination rate, selection of seeds), time of planting,
plant spacing, depth of seeding, rate of seeding per hectare,
method of seeding (broadcasting, in rows, in mounds).
4. The soybean during its vegetative stage: Germination,
transplanting, types of care (e.g., second dressings),
irrigation, flowering and fruiting, enemies of the soybean
(e.g., insects). 5. Harvest of soybeans: Time for harvest
(forage or grain), methods of harvesting (forage or grain;
mechanical mower), threshing (use of machine), yields of
soybeans (forage and grain in various countries, ratio of
seeds harvested to straw is about 1 to 2, yield of nutrients).
6. Fixation of atmospheric nitrogen by soybeans, and
improvement of the soil. 7. The soybean in mixed cultures
and alternate rows: With corn, cowpeas, rice, sweet sorghum,
or millet.
Part II: Chemical composition of the soybean. 1.
Composition of the plant: Minerals in the leaves and
total plant. 2. Study of the seed: Composition, chemical
composition, microscopic comparisons, table of analyses by
28 previous researchers, albumins, sugars, starch, dextrin or
dextrine, diastase, lipids, ash/minerals.
Part III: The soybean as human food and animal feed.
1. The soybean as feed for animals: Green forage and hay.
2. The soybean in human feeding: From the viewpoints of
physiology, economy, and gastronomy. The role of soya in
special diets: Vegetarianism, remineralization, diabetic, and
lactose intolerant.
Part IV: Food products based on soya. 1. Soymilk and
its derivatives: Soymilk (Methods of manufacture, Chinese
and modern at l’Usine de la Caséo-Sojaïne, nature and
properties [physical and chemical] and composition of the
milk, action of ferments and diastases (enzymes) on the
milk, uses of the milk, the residue from the soy dairy [okara],
condensed soymilk, powdered soymilk, fermented soymilk
(kefir, yogurt, etc.)), tofu (called Caséo-Sojaïne, or fromage
de soya; methods of production, coagulants, yield of tofu,
storing tofu, composition and comparison with various
meats, digestibility, culinary preparations made from tofu
(smoked tofu, tofu pâté, tofu sausages)), Soy casein (food
and industrial uses). 2. Soy flour and its derivatives: Soy
flour, soy bread, wholemeal bread, other products based
on soy flour (as biscuits and cakes for diabetic diets). 3.
Soy oil and its by-products: Soy oil, physical and chemical
properties, usage, residue of the oil mill: the cake, price,
uses. 4. Use of the soybean as a legume: Whole soybeans
(composition and digestibility), soy sprouts (germes de soja),
green vegetable soybeans (le soja frais). 5. Fermented soy
condiments: Solid condiments from Japan: Tokyo natto (Le
Tokio-Natto) and Ping-Ming natto or tao-tche (Le Ping-mingNatto; fermented black soybeans with salt, ginger, orange
rind, etc. A similar product is made in China and called tao-

tche). Paste condiments: Miso (four types and composition),
tao-tjung (Chinese miso). Sauces: Shoyu (its production,
varieties, properties, composition), chiang-yu (tsiang-yeou),
ketjap [kechap, from Java], tuong (from Annam, with rice or
corn), tao-yu (widely used in China and Japan, described by
Prinsen Geerligs). 6. Confectionery products: Comparison
with chestnuts, roasted soy flour to replace chocolate. 7. Soy
coffee (with analysis by Kornauth). 8. Special fermented
products: Kiu-tsee (a special commercial ferment from
Canton described by Thiersant), fermented soymilks.
Part V: Industrial uses of soybeans. Oil based: soap,
wax candles (bougie), and paint oils. Protein based: sojalithe
or soy stone which corresponds to lactite, insulators for
electrical apparatus, glue, etc. Conclusion. Addendum
(Complément) to Part III, Chapter 1: Soybean straw and
stems. Composition of various seeds, including soybeans.
Soy flour. The cakes from oil mills. Soymilk and the cake
from soy dairies (tourteau de laiterie, okara).
A very interesting table (p. 66-67, which does not appear
in the original 8 articles) shows earlier nutritional analyses
of the composition of soybeans by Steuf (from Hungary,
Mongolia and China), Schroeder, Caplan, Pellet (from China,
Hungary, Etampes), Muntz, Nikitin (black soybeans from
Russia, 2 samples), Lipski [Lipskiy] (yellow, from Russia),
Giljaranski (yellow from Russia, China and Japan; black
from China and Japan; green), König (Hispida platycarpa
black, Tumida yellow, brown and black), Prinsen (white from
Java and China), Goessmann, Kellner, USDA, Chemiker
Zeitung (white from Java and China, 29 Jan. 1896), Scuff
(misomame; miso soybeans), Zulkovski (yellow from China,
reddish brown from Mongolia), Institut Agr. de Vienne
(Austria; yellow from Vienna, reddish brown from Tyrol),
Ecole Imp. et Roy d’Ag. Hong (yellow from Mongolia and
China, reddish brown from China), Chez M. Olivier Lecq
(from Moravia), Lechartier (Etampes and black), Joulie
(yellow), Stingl and Morawski, Bloch (yellow, green, and
black), Balland, Cavendish Evelyn Liardet (yellow, brown,
green, black, and white), Jardin Colonial (Laos, Tonkin,
China), Aufray (Tonkin, Yun-nan), Homes Laboratory (black
from China, or white). Photos and illustrations are the same
as those referenced in individual sections of the book, except
for the following: A field of soybeans (p. 16). A soybean
plant growing in Europe (p. 17). Color illustrations appear
facing pages 12, 22, and 64. Address: Li is from Societe
Biologique d’Extreme-Orient (Chine). Grandvoinnet is from
Ingenieur Agricole (G.).
149. Farmers’ Bulletin (USDA). 1912. Experiment Station
work, LXXI. No. 514. p. 5-24. Oct. 19. See p. 18-23. [4 ref]
• Summary: The section titled “Harvesting, thrashing, and
storing soy beans” (p. 18-22) is a summary of: Roberts,
George; Kinney, E.J. 1912. “Soy beans.” Kentucky Agric.
Exp. Station, Bulletin No. 161. p. 105-31. Feb.
An illustration (p. 20) shows a device (a pole frame
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shaped like a 3-sided pyramid) “for curing soy-bean hay in
shock.”
The section titled “Soy beans for silage” (p. 22-23)
is a summary of: Minns, Edward R. 1912. “Soy beans as
a supplementary silage crop.” New York (Cornell) Agric.
Exp. Station, Bulletin No. 310. p. 257-74. Feb. Address:
1. Agronomist, Head of Div. of Agronomy; 2. Asst.
Agronomist. Both: Kentucky Agric. Exp. Station.
150. Agee, Alva. 1912. Crops and methods for soil
improvement. New York, NY: The Macmillan Co. xv + 246
p. Nov. Illust. 20 cm.
• Summary: Soybeans are mentioned on pages viii, 42-43,
108-12, 113, 155, and 156.
In chapter 4, “Organic matter,” a section titled “The
right bacteria” states (p. 42-43): “A fact of importance to the
farmer is that the bacteria which thrive on the roots of some
legumes will not serve other legumes. This is a reason for
many failures of alfalfa, crimson clover, the soybean, the
cowpea, hairy vetch, and other legumes new to the region.”
The next section in this same chapter, “Soil inoculation,”
states: “We believe that some bacteria are carried in the dust
on the seed, and produce partial inoculation. Other causes
are more obscure. The cowpea trails on the ground, and
carries its bacteria more successfully than the soybean. Most
legumes require a soil artificially inoculated when brought
into a new region, failing otherwise in some degree to make
full growth.”
Whereas chapter 5 is “The clovers,” chapter 6 is
“Alfalfa,” and chapter 10 is “The Cowpea,” chapter 11,
which is titled “Other legumes and cereal catch crops,”
begins with a long section on “The soybean” (p. 108-12):
“The soybean is gaining a place among the valuable legumes
of the United States, and the acreage is increasing as its
merits become known to all. Its northern limits of profitable
production are much farther north than those of the cowpea,
and approach those of corn. In the south it is gaining friends.
Some of the advantages of the soybean over the cowpea, as
found by the Tennessee station, may be stated as follows:
“1. Greater seed production in case of fertile soils.
“2. Less sensitiveness to cold in spring and fall.
“3. Greater feeding value of the seed.
“On the other hand, a stand of cowpea plants is surer in
the case of soils that crust and germination runs higher. Its
climbing habit makes it better suited for growing with corn
for forage. A less amount of leaves is lost in curing.
“Fertility Value.–There are so many varieties of the
soybean and the cowpea, and adaptation to soil and climate
varies so widely, that a fair comparison is difficult to make.
In cool latitudes the soybean is recognized as distinctly more
profitable, making larger yields of vines and of seed. Where
adaptation is equal, the cowpea makes a slightly larger
growth of vines for hay, but the soybean gives a much richer
lot of seed for use as grain.

“When soil fertility is the chief consideration, the
adaptation of climate and soil should decide our choice
between these two legumes. There is no serious difference
where conditions for each are equally good. In cool latitudes
the soybean should be chosen. In the Ohio Valley it is usually
to be preferred. The greater part of the organic matter and the
plant-food is stored in the vines and seed.
“Feeding Value.–The soybean makes a rich hay,
surpassing clover, but it is coarse, and its unattractive
appearance has caused many farmers to condemn it without
trial. Livestock eat it greedily, and it is one of our richest
coarse feeds. The curing is more difficult than in the case
of the cowpea because the leaves drop early, and the plants
must be harvested before they approach maturity.
“Probably the large yield of rich seed is the most
important feature of the soybean crop. A ton of the seed
contains as much protein as a ton of old-process oil meal,
and three fourths as much as a ton of cottonseed meal. A
good crop of the soybean will yield 18 to 20 bushels of seed,
and as the nitrogen may be obtained chiefly from the air, the
protein from this crop will come to be a leading substitute for
purchased protein feeds.
“Varieties.–There are many varieties of the soybean,
and their characteristics are modified by climatic conditions.
Each region will find the varieties best suited to its purposes
by tests. When hay is wanted, the variety should have fine
stems and a leafy habit of growth. It may not be a good
producer of seed, or able to hold the seed unshattered. The
harvesting should be done when some lower leaves turn
brown and before the pods are half filled. This stage of
maturity should be reached early enough in the fall to insure
some hot days for making the hay, and to permit harvesting
in time for seeding to wheat. The preparation for wheat is
made with the harrow and roller or plank drag.
“When the soybean is grown for seed, the variety should
hold the peas without undue shattering, and an erect grower
is more easily handled without loss of the crop. Varieties
for regions will vary, as do varieties of corn, according to
climate.
“The Planting.–Early varieties of the soybean in the
south can be planted as late as mid-summer, but farther
north a profitable crop requires nearly all of the summer
heat. The planting may be made soon after the usual time of
planting corn, or whenever the ground has become warm.
The preparation of the soil should be more thorough than
that often given the cowpea. Solid drilling of five pecks of
seed per acre is satisfactory when the crop is for fertilizing
purposes only, and gives an excellent hay on land free of
weeds. When the crop is wanted for hay, however, wheat
usually will follow, and it is much better to plant in rows and
to give two or three cultivations so that the ground may be
easily prepared for the wheat.
“A seed crop should be grown in rows. Three pecks of
seed in rows 28 inches apart is the usual amount.
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“The soybean does not come up through a crusted
surface as well as most other plants, and planting should not
be made immediately before a rain. The plants are tender and
easily injured by use of a weeder.
“The fertilizer requirement is like that of the cowpea. An
application of 200 pounds of acid phosphate per acre should
be given, and the addition of 50 pounds of muriate of potash
often pays.
“Harvesting.–The soybean is not an easy crop to handle
without loss. When grown for seed, the tendency of the pods
to split and to drop the seed compels early cutting, and that
makes curing more difficult. The mower is the only practical
harvester on most farms, and the swath must be turned out
of the way of the horses to save tramping. A side-delivery
attachment can do the work. This is the best practice when
cut for hay. When used for mixing with corn in a silo, the
self-binder is satisfactory. The hay and seed crop must have
thorough field-curing in windrow and bunches, and the
harvest comes in a season when cold rains may prevail. This
disadvantage of one of our most valuable crops is to be taken
into account, but it will not prevent rapid increase in acreage
as the merit of the soybean becomes known.”
The section on “The Canada pea” states (p. 113): “There
is no profitable place for the Canada pea in crop-rotations
farther south than the true oat-crop belt, except as a greenforage crop. The soybean and red clover have greater
usefulness in the center of the corn belt.”
Chapter 15, “Crop rotations,” notes (p. 155): “Two
Legumes in the Rotation.–If all the crops of this five years’
rotation, excepting wheat, were fed on the farm, and if all
the manure were saved and rightly applied, there would be
little or no difficulty in maintaining fertility, provided the soil
were friendly to clover. The fact is that much such land has
grown poorer, and it is known that another legume is needed
in the rotation. The substitution of the soybean or cowpea for
the oat crop gives excellent results. It makes a large supply
of rich hay, and it fits the soil nicely for winter grain. The use
of the breaking-plow is escaped. The surface of the land is
in good tilth, especially if the legume was planted in rows so
that cultivation could be given.”
Page 156: “Where land is thin, a four years’ rotation of
corn, soybeans or cowpeas, wheat, and clover is one of the
best, because it contains two leguminous crops, and because
one of them favors the wheat which follows and the clover
seeded in the wheat.
“Potatoes after Corn.–When potatoes are grown in the
corn belt, a five years’ rotation of corn, potatoes, oats, wheat,
and clover, or corn, potatoes, wheat, clover, and timothy, is
one of the best. When a late potato crop is grown, there is not
time for seeding to wheat in cool latitudes, and the oat crop,
or the soybean, fits in best.”
Note: Alva Agee lived 1858-1943. Address: M.S., Head,
Dep. of Agricultural Extension, Acting Dean and Director
of the School of Agriculture and Agric. Exp. Station,

Pennsylvania State College.
151. B. 1912. Soy bean experience. Rural New-Yorker
71(4182):1268. Dec. 21. Oversize.
• Summary: “I have grown Soy beans for the past four
years in Oceana County, Michigan, with very good results,
and without inoculation of any kind. There have been no
tubercles on the roots until this year, in a field where these
beans were grown the past season, and in this field there
were tubercles on the roots, but the yield of beans was no
greater than in other fields where there were no tubercles
on the roots. The variety grown is an early yellow [Early
Yellow], and ripens every year here. These Soy beans will
yield up to 20 bushels of seed per acre and even more. I have
been growing them for the seed trade and using the straw
for horse and cow feed, but I have had trouble in getting
them thrashed clean, as a common bean thrasher will only
take from 50 to 75 per cent. of the beans from the pod. Has
anyone had any experience in this line that will help me? B.”
Address: Oceana County, Michigan.
152. Harlan, Caleb. 1912. Farming with green manures,
on Plumgrove Farm. Revised and enlarged. Wilmington,
Delaware: F.R. Crumlish Co. 155 p. See p. 33-34, 49-51.
Reprinted in 2016 by Forgotten Books.
• Summary: In Chapter 7, “Legumes as Green Manure
(p. 32+) we read (p. 33): “Nearly every legume has one
particular strain of bacteria which can live and thrive upon
its roots and ordinarily this strain will not live on the roots
of any other kind of legume. The bacteria upon the soy bean
is different from those upon the cowpea and neither sort can
exist on the other plant.”
“When the legumes are well supplied with tubercles
the growth of the plant is not only more vigorous but the
plant itself is much richer in composition. The Michigan
Experiment Station performed an interesting experiment with
soy beans where it was found that plants well supplied with
tubercles produced 114 pounds of nitrogen per acre while
those without tubercles produced only 76 pounds of nitrogen
per acre. Cowpeas with tubercles on their roots yielded 139
pounds of nitrogen per acre. as compared with 118 pounds
for the non-tubercled plants.”
Page 34: “In regard to length of life and manner of
growth the legumes may be divided into three classes or
groups. (1) Biennials and perennials such as sweet clover,
red clover, alsike clover and alfalfa; (2) Winter annuals,
planted in the fall and maturing early the following spring
as hairy vetch, crimson clover and bur clover: (3) Summer
annuals such as cowpeas and soybeans. From these groups it
is usually possible to make a selection of a crop suited both
to the climatic conditions and also to the rotation practiced
upon the particular farm in question.”
In chapter 10, “Miscellaneous Legumes as Green
Manures,” the section titled “Soy Beans” (p. 49) states:
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“The soy bean, also called soja bean, came originally
from southeastern Asia but has long been much cultivated in
China, India, and Japan.
“One ton of green soy beans contains 1500 pounds of
water, 12 pounds of nitrogen, 3 pounds of phosphoric acid,
and 11 pounds of potash valued at $3.10. One ton of the
dry roots contains a little over $5.00 worth of fertilizing
materials.
“The average yield of the green tops is about six tons per
acre. The soy bean is similar in many respects to the cowpea.
It is used to a considerable extent as a soil improver in the
Southern States and is also grown as far north as Minnesota,
Ontario and New England. The soy beans are thus adapted
to a wider range of climate than the cowpeas. They will also
succeed better than cowpeas on poorly drained soil as well
as under conditions that are too dry for the best production
of cowpeas. The seed is usually cheaper than that of cowpeas
owing to the fact that the soy bean seed can be readily
harvested by machinery. It is usually necessary to cultivate
the soy beans inasmuch as they are not as successful

as cowpeas in smothering out the weeds which prove
troublesome throughout the humid sections of the country.
“The Michigan Experiment Station found that inoculated
soy beans were able to add 38 pounds of nitrogen to the soil
which was secured from the air. The Arkansas Experiment
Station used soy beans as green manure and found them
to give equally as good results as cowpeas, as determined
by following them with such crops as oats, wheat, corn or
cotton. With corn after cow pea stubble the same results
were secured as after soy bean stubble, while soy bean vines
turned under gave better results on the succeeding corn crop
than did the cowpea vines. With oats, however, the results
were slightly in favor of the cowpeas.
“Soy beans are very well adapted to short rotations
taking either the entire season for their growth or in case of
the early maturing varieties requiring but a part of a season
following some small grain crop. In Tennessee and North
Carolina the soy bean may be grown between two regular
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wheat crops without the loss of the land for a season. In
other parts of the South it may be grown between oat crops,
especially if the early varieties are used.
“The soy bean is an annual crop, with an erect habit of
growth. The seed is usually best planted in rows 30 to 36
inches apart so that they can be cultivated. The plants should
be about two inches apart in the row and when seeded thus
a bushel of seed will plant between two and three acres. If
sown broadcast a bushel per acre of seed is required. The
seed may be sown at any time after the soil has become well
warmed in the spring. The seed should be planted about an
inch deep and never more than two inches in depth even on
sandy soil. The special advantage of the soy beans is their
marked ability to add nitrogen to the soil together with the
short period of time necessary for their maturity.”
Note: Soy is not mentioned in the original 1876 edition.
Address: M.D., Wilmington, Delaware.
153. Rowe, C.A. 1912. Pigs + corn + soybeans + clover = ?
Illinois Farmers’ Institute, Annual Report 17:367-69. For the
year ending June 30, 1912.
• Summary: Contents of this lecture: Introduction (feeding
of soybeans to hogs). Pigs like soybeans best. Six hundred
forty-seven pounds per acre (gain in pork from the beans
alone). A better way (pasturing the soybeans with hogs is not
as profitable as making soybean hay). A sure crop. Questions
and answers.
The author began growing soybeans in 1901 on his
farm in Morgan County; he was soon feeding them to hogs.
The best way to use soybeans is to wait until the beans are
beginning to turn ripe, cut the plants with a binder, shock
them in rather small shocks, and when they are dry enough,
stack them in a dry place. Then feed them to your hogs with
corn during the winter; the result is profit.
A photo shows Dr. Eugene Davenport, dean of the
College of Agriculture, Urbana. Address: Jacksonville,
Illinois.
154. Mooers, C.A. 1913. Re: Unable to give you the names
of growers of soy beans seed. Letter to W.J. Morse, Scientific
Assistant, Forage Crop Investigations, Bureau of Plant
Industry, USDA, Washington, D.C., Feb. 17. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: I am sorry to say that we are unable
to give you the names of growers of soy beans seed. Our
farmers are very much interested in [?] but have not paid
special attention to the seed proposition.
“Mr. W.P. Ridley, R.D.1, Columbia, Tennessee has been
advertising of the Haberlandt [?] variety of soy beans, but
whether he has any seed left for sale I am unable to say.
“You might write to the Koger Pea and Bean Thresher
Company at Morristown, Tennessee for information in
regard to the growers of soy bean seed.
“Very truly yours, C.A. Mooers.”

Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
155. Wiancko, Alfred T. 1913. Cow peas and soy beans.
Revised ed. Purdue University Agricultural Extension
Bulletin No. 2. 8 p. March.
• Summary: Contents: Introduction. Soil adaptation. Soil
preparation. Inoculation. When and how to sow cowpeas
and soy beans. Harvesting and threshing (for hay, for seed).
Varieties for Indiana.
This Bulletin begins: “Cowpeas and soy beans are
leguminous crops which are rapidly gaining favor in
Indiana agriculture. Farmers all over the state are becoming
interested in them and are learning their great value as grain
and forage crops and for the improvement of soil fertility.
Their power to gather nitrogen from the air, the large amount
of organic matter they are capable of producing, and their
beneficial effect upon the tilth of clay soils are qualities
which commend them in the highest degree, to say nothing
of their value as feeding stuffs.
“On most Indiana soils the cowpea is primarily a forage
crop, while the soy bean will generally give best results
as a grain crop. Both are excellent as cover crops or green
manures for plowing under, providing large amounts of
organic matter rich in nitrogen. Of the two, the cowpea is
perhaps to be preferred for the latter purpose, but that point is
not settled. Of similar sized varieties, sometimes one will do
better and sometimes the other, according to soil adaptation,
degree of inoculation, etc.”
“Inoculation (p. 4): In most cases in Indiana where
cowpeas or soy beans are grown for the first time the
soil will need to be inoculated from an outside source. In
southern Indiana generally, and in some northern portions
where the cow pea has been grown somewhere in the
neighborhood for many years, the bacteria are pretty well
distributed over all fields and inoculation is not necessary.
Pure cultures may be used, but as they so often fail, it is
much safer and generally cheaper to use soil from a field
where the particular crop has been grown successfully. Each
crop has its own particular variety of bacteria and one will
not do for both.
“From a gallon of soil specially rich in the desired
bacteria mixed in and drilled with every bushel of seed
to a few hundred pounds per acre scattered broadcast and
immediately harrowed in when preparing the seed-bed may
be used and can be easily applied. When once properly
inoculated, soil from this field may be used for the rest of,
the farm.
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“Where the success of these crops is seriously in doubt,
it is a good plan to sow and thoroughly inoculate small test
plats which will later provide soil for inoculating larger
fields.”
“Varieties for Indiana (p. 7): There is great variation in
the time of maturity among varieties of both soy beans and
cowpeas. Large numbers of varieties (over 200 of soy beans)
have been tested in this state, some ripening inside of three
months, while others were still grass green when destroyed
by frost. It is very important, therefore, to give careful
attention to the selection of varieties.”
Page 8: The following varieties of soy beans may be
recommended:
“Northern Indiana:–Ito San, Early Brown, Black Beauty.
“Central and Southern Indiana:–Hollybrook, Ito San,
Early Brown, Sable, Mikado.
Where to get seed–Soy beans [all in Indiana]:
“Taylor Fouts, Camden.
“Isaac A. Smith, Warren.
“C.L. Meharry, Attica.
“W.R. Butler, Kokomo.
“Troyer Bros., Losantville.
“F.W. Greenwell, Jr., Huntertown.
“A.H. Hadley, Monrovia.
“R.G. East, Worthington.
“A.B. Talmage, Wabash.”
Footnote: “Farmers are cautioned to examine samples
of the seed before purchasing. The names and addresses are
given for the convenience of farmers and the Station should
not be held responsible for the quality of the seed.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Mikado. Address: Dep. of Soils
and Crops, Purdue Univ. Experiment Station.
156. Williams, C.G.; Welton, F.A. 1913. Cooperative tests
with soybeans in 1912. Ohio Agricultural Experiment
Station, Circular No. 132. 11 p. April 2.
• Summary: This Circular begins: “In the spring of 1912
the Station distributed a quantity of soybeans. In general the
plan followed was two-fold: To farmers who wished to make
a comparison of varieties and who were willing to make
out and return a brief report of same, the Station furnished
free seed of a few of its most promising varieties for a test
in small plots (size, two to four square rods). To those who
wished to experiment with the crop, but who did not care to
conduct a variety test, the Station sold beans in lots not to
exceed one bushel. With one exception, all the seed sold was
of the Medium Green variety.
“Thirty-two cooperators, representing twenty-one
counties, have submitted reports, a brief summary of which
is here presented. For the most part the farmers reporting
were without experience in growing soybeans. The results
are both interesting and, in the main, encouraging. All the
reports the Station received are included, without regard to

their success or failure.
“The reports are here arranged in alphabetical order
according to counties.”
Of the 32 tests reported, 8 would be classed as failures.
The successful crops range in yield from 8 to 28 bu/acre on
areas of one or more acres. Some of the plot yields reached
50 bu/acre. The common grain drill was generally used
for planting in rows 21 to 42 inches apart. The best yields
came from rows 21-28 inches apart. The mowing machine
with side-delivery attachment was the favorite implement
for harvesting. The threshing was generally done with the
common grain separator, using blank concaves. Several
report a good many split beans. The secret of avoiding the
splitting of beans in threshing is in the use of special pulleys
to reduce the speed of the cylinder without slowing down the
balance of the separator. Address: Wooster, Ohio.
157. Barlow, Floyd F. 1913. Some interesting experience
with the soy bean crop in New Jersey. Soy beans still an
experimental crop in the northern states–How one farmer
produced them, and what it cost–An important factor to be
considered is thrashing. Tribune Farmer 12(610):1. July 10.
• Summary: Discusses growing soy beans in rotation with
corn, gathering and thrashing the beans, and calculating the
cost of production (detailed cost figures are presented).
The beans were planted in rows 28 inches apart, “which
allowed for frequent shallow cultivations with a two-horse
cultivator. Considerable summer grass grew in the rows; this
we cleaned out by hand.”
Concerning harvesting and thrashing, the beans were
harvested “on September 27 with a two-horse bean puller,
a machine with two long blades set at such an angle and
depth that two rows were lifted and drawn together without
a jarring motion. None were shelled out and lost. Men
followed this machine with pitchforks and gathered the beans
in small bunches... These bunches were turned over twice
during the curing and drawn in on October 8, ten days after
being pulled...
“Two-thirds of the crop (eighty-four bushels) was
trashed directly from the field with an ordinary grain thrasher
from which all the concaves had been taken and replaced
by smooth hardwood pieces. Even after this precaution at
least one-fourth of the beans were broken. The balance of
the crop (thirty-eight bushels) was thrashed by hand with
flails, which, of course, was slow work, although done by
Russian laborers who were skilled in the use of the flail.
Although less than one hundred bushels were thrashed with
the machine, when we had finished there was not a man on
the job who ever wanted to see a soy bean again.
“The thrasher was inside and the feeder was unable
to see the man tending grain at the side of the machine.
The man came out of the straw mow after each half hour’s
run with a coating of dust on him that was frightful. This
condition was brought about by the dirt that came in on the
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roots of the beans.”
A photo shows a man standing in a field of soy beans on
a New Jersey farm. Address: New Jersey.
158. Silver Manufacturing Co. 1913. Modern silage methods.
9th ed. Revised to date. Salem, Ohio: Silver Manufacturing
Co. 264 p. Illust. 19 cm.
• Summary: Concerning soja beans (p. 153): “On account
of their highly nitrogenous character, soy beans are most
economical when mixed with corn, and like other legumes
they improve the silage by tending to counteract the acid
reaction of the corn. The mixture also produces a more
nearly balanced ration than either crop alone, and avoids
the necessity of using purchased concentrates such as grain,
bran, cottonseed, etc. Some have found that the soy beans
save at least half the grain bill. The crops may be mixed to
best advantage for both cutting and feeding, by placing the
soy beans on top of the corn as it enters the silage cutter, in
the proportion of two, three, four or five parts of corn, as
desired, to one part of soy beans. The latter should be siloed
when the pods are well formed and the seeds are nearly
grown.”
Chapter 8, titled “Silage crops for the semi-arid regions
of the south,” cites an Oklahoma Agric. Exp. Station
publication which states that “soy beans... when mixed with
a good proportion of corn or kafir fodder make a first class,
well balanced silage” (p. 161). Note: The source of this
quotation is cited incorrectly; we have been unable to find
the correct source.
Prof. Simpson of the New Mexico Agric. Exp. Station
writes (in about Oct. 1912) that in his state: “Cow peas and
soy beans are grown in some localities very successfully, and
they make first-class silage” (p. 164). Address: Salem, Ohio.
159. Voorhees, John H. 1913. The soybean in New Jersey.
New Jersey Agricultural Experiment Station, Circular No.
21. 8 p.
• Summary: Contents: Introduction. Habits and
characteristics. Varieties. Inoculation and fertilization. Uses
of the soybean. Soybeans as substitutes for oats. Planting and
cultivation. Harvesting and threshing. Feeding value.
“Harvesting and threshing: One difficulty in producing
beans for seed is that a special machine for harvesting
is desirable, though it may be done with fair success by
an ordinary mowing-machine. The threshing may be
accomplished by removing several of the concaves from the
separator, provided the beans are produced for feed and not
for seed, as the ordinary thresher breaks and cracks many of
the beans. The crop should be harvested just after the pods
become well filled, as the leaves will drop from the stems if
allowed to ripen too thoroughly, and a large part of the food
value of the stover will be lost. Last year this Experiment
Station produced over 40 acres, and was successful in
harvesting and threshing with the Bidwell harvester and the

Bidwell thresher.” Address: Agronomist, Dep. of Agricultural
Extension [New Brunswick, New Jersey].
160. Boston Daily Globe. 1914. Silage a good and cheap
food: Corn most generally used in U.S. Sorghum also and
clover, soy beans, alfalfa, cowpeas. Machinery for harvesting
and storing. Jan. 12. p. 13.
• Summary: Contents: Introduction. Crops for silage. Cutting
and handling silage. Adding moisture to silage. “Within the
last 30 years [i.e., since about 1884] silage has come into
general use throughout the United States, especially in those
regions where the dairy industry has reached its greatest
development. Silage is generally recognized as a good and
cheap food for farm stock, and particularly for cattle and
sheep.”
“Cowpeas, alfalfa and soy beans can all be successfully
made into silage by exercising the same precautions as
with clover. They should be cut at the same time as for
haymaking. It is usually preferable, however, to make them
into hay.”
“There are many different silage cutters on the
market that will give satisfaction. Factors to be taken into
consideration when purchasing a cutter are the amount to
be done and the power available... If a gas engine is used
the power required for a cutter and blower is about one
horsepower for each one-inch length in the cutting cylinder;
that is, a 15-inch cutter will take a 15-horsepower engine,...
and so on.
“In cutting the silage it is well to remember that the
usual length is from one-half to one inch,...”
“Various contrivances are used for distributing the silage
in the silo. The one most to be recommended for the purpose,
however, is a metal pipe similar to the one in which the corn
in elevated, but put together loosely in sections.”
161. Chapin, J.F. 1914. Soy beans in Howell County.
Missouri Ruralist 13(6):7. March 20.
• Summary: “I have experimented with soy beans the past
two years but only in a small way and with one variety–
Mammoth Yellow–which I believe is about as good as we
can get. In 1912 from less than ¼ acre, planted June 6, I
harvested 3 bushels of seed. In 1913 I planted May 21 with
a grain drill, opening one hole and closing the next two,
making rows about 20 inches (36 is better for cultivation and
as good for yield). This crop was harvested 140 days after
planting and stood the dry season remarkably well... A heavy
rain fell them in the swath and our October snow caught
them in the shock. In spite of all this they are in fairly good
shape in my barn now. They will also stand heavy frosts,
enabling one to sow earlier and harvest later than for peas
and this season certainly proves them to be a good drouth
[drought] resister.
“Of course, the dry weather cut the yield down until it
didn’t pay to harvest for seed, still there was a paying yield
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of good bean hay.” Address: Bly, Missouri.
162. Hall, J. Ed. 1914. Soy bean a profit maker: Missouri
farmers should give this new crop a trial. Missouri Ruralist
13(6):7. March 20.
• Summary: “A very few years back a writer on the ‘soy,’
stated that the soy bean was one of the coming crops of
Missouri. Today we are in a position to say that the soy bean
is one of Missouri’s profitable crops. When we become more
thoroughly acquainted with them, and come to realize their
full value as a soil renovator and as a hay and grain plant, we
can safely say that it is one of Missouri’s main crops.
After trying out soy beans for a number of years,
we have arranged our rotation in such a way that we are
now growing one-half as many acres of soys as we are of
corn. Why? Because if our soil is inoculated with the soy
bean bacteria (and the entire farm is) the soil will become
materially richer in both nitrogen and humus, by growing
them than by growing corn. Then, too, as a nitrogenous feed
we are unable to make as profitable growth in young animals
by any other means.”
J.M. Perley, of Moberly, Missouri, has developed an
excellent method of preparing a seedbed for soys, using a
disk and spiked-tooth harrow. “Since making a two-year test
of 10 varieties, we have decided that the Austin and Perley’s
Mongol are best adapted to Central Missouri conditions.”
Each of these two varieties is a rank grower. Soys make good
hay.
“The richer the soil the greater the yield with soys, while
with cowpeas we find the opposite. By using a variety of soy
beans, maturing in advance of cowpea hay harvest, such as
Ito San or Mongol, we have a mixed hay laden with grain
comparing equally in protein with oilmeal.”
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Perley’s Mongol.
Note 2. This is the earliest document seen (June 2001)
with the word “profit” (or “profits” or “profitable”) in the
title in connection with soybeans. Address: La Monte, Pettis
County, Missouri.
163. Reynolds, Will. 1914. A crop with many profits: Soy
beans are good for fertilizer, for pasture, for hay, for seed.
Country Gentleman 79(12):9. March 21.
• Summary: “Soy beans have been grown in the United
States for the past twenty years, yet comparatively few
farmers are interested in the crop. Soy beans will be our
salvation when clover fails. They can be used for green
manure, for pasture, for hay, for seed... Why should we not
grow our supplement for corn in the Corn Belt? In nearly
every system of rotation in the Orient, described by Prof.
F.H. King [Farmers of Forty Centuries, 1911], we find the
soy bean... The oil from the beans is extracted and the bean
cake is used for both feed and fertilizer.”
“Beans should be inoculated: Certain varieties of soy

beans are better adapted than other to certain uses and
conditions. The earlier-maturing varieties may be grown
in Northern latitudes with more certainty of the crop’s
maturing than later ones.” “Varieties that have done well
in the North are Ito San, Early Brown, Black Beauty, and
Parson’s Auburn. Ito San is more extensively grown and is
better known than any other early maturing variety, but some
growers prefer Auburn, which is a higher yielder and as early
as Ito... Wilson is a promising hay and forage variety, but is
not a good yielder. For a general-purpose bean, Sable and
Mikado are both good, while Ito San is the best all-around
bean for its locality.”
“For best results, soy beans should be inoculated. The
most practical method is to secure soil from men who have
grown them, using two quarts of soil to each bushel of seed.
This can be mixed with the seed at planting time. When the
beans are drilled in rows from eighteen to thirty pounds of
seed will be required to the acre. An ordinary corn planter
may be used to drill the seed by setting over the shoes and
wheel so there will be forty inches between the rows. Set the
planter to drop about eight beans to the foot in the rows.”
“Taylor Fouts, of Carroll County, Indiana, has
successfully followed the following practice: For some
time he has grown Hollybrook soy beans and corn together
for silage, hogging off, and lambing off. A corn planter
with fertilizer attachment is used, mixing twelve pounds
of beans with fertilizer for each acre. At one operation the
corn and beans are drilled; both appear at the same time,
and cultivation is practiced as for corn alone. If there is
no fertilizer attachment the corn and beans may be drilled
together, equal quantities of each being mixed in the grain
box and the speed and plates adjusted to suit.
“About September first the feeding lambs are turned into
the field to feed on the bean foliage, pods and corn blades.
Mr. Fouts also finds the combination highly profitable in
hogging off, saying: ‘There is no produce that compares
with it acre for acre. The hogs keep thrifty and make rapid
and economical gains.’ Another point in favor of this
intercropping of corn and soybeans is that it makes a very
valuable and complete ration to put into the silo.”
“Harvesting for seed: Various implements are employed
in harvesting soy beans for seed–the mower with a sidedelivery buncher, the binder, the bean harvester, the selfrake reaper–or they may be pulled by hand.” The self-rake
is good, inexpensive machine for “harvesting soys... For
varieties of soys with an erect and tall growing habit the
binder is very satisfactory.”
Photos show: (1) “A single stalk of Black Champion”
variety soy beans against a ruler to show its size. (2) A field
of soy bean plants that have been harvested and piled in
cocks. “The less the vines are handled the greater will be the
crop of seed.”
Note 1. This is the earliest article seen (August 1996) in
Country Gentleman which contains the word “soys.” This
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word was used in at least 20 articles in Country Gentleman
from March 1914 to Nov. 1929.
Note 2. This is the earliest document seen (Oct. 2004)
that mentions “lambing off” (or “lambing down”) soybeans.
Note 3. This is the second earliest document seen (Oct.
2012) that mentions specific soybean varieties grown by
Taylor Fouts, and the earliest article seen stating that he
grew the Hollybrook variety. “For some time he has grown
Hollybrook soy beans and corn together for silage, hogging
off, and lambing off.”
Note 4. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Black Champion [later
renamed Peking], Parson’s Auburn, or Sable. As of June
2008, the variety “Parson’s Auburn” is mentioned only twice
in the SoyaScan database; the second mention was also in
Country Gentleman in May 1916. Parson’s Auburn was
probably developed by Adrian Parsons (of Indiana) who also
developed the Mikado (Adrian Parsons wrote to the USDA
in about 1914 that Auburn was his 2nd heaviest yielder after
Mikado). The regular “Auburn” variety was first mentioned
in a 1910 document.
164. Wiancko, Alfred T.; Fisher, M.L.; Cromer, C.O. 1914.
Soybeans and cowpeas. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 172. p. 419-38. March.
• Summary: In Indiana, researchers have been experimenting
with soybeans and cowpeas for the past 15 years. Contents:
Introduction. Historical notes. Uses and value. Soil
adaptation. Liming. Soil fertilization. Place in the rotation.
Soil preparation. Inoculation. When and how to sow cowpeas
and soybeans. Cultivation. Harvesting. Threshing. Varieties
of soybeans. Varieties of cowpeas. Selecting varieties of
soybeans and cowpeas. Summary.
Photos show: (1) Typical mature soybean plant. (2)
Plant with leaves removed to show pods. (3) “Hogging off
soybeans.” Many hogs in a soybean field. (4) A field of
soybeans and cowpeas sown after wheat harvest. (5) Four
soybean plants with roots showing nodules. (6) A field with
many piles of soybeans made into hay. (7) Harvesting a
soybean seed crop with a mower having a side-delivery
attachment. (8) Men threshing soybeans with a common
threshing machine. Address: 1. Chief in Soils and Crops; 2.
Asst. Chief in Soils and Crops; 3. Asst. in Crops. All: Dep. of
Soils and Crops, Lafayette, Indiana.
165. Charlotte Observer (North Carolina). 1914. Oil from
soy beans: Interesting experiment conducted at Elizabeth
City. April 4. p. 9.
• Summary: “(Special to The Observer). Elizabeth City.
April 2.–An experiment of much interest to oil men and
one which may eventually result in a big agricultural
industry in North Carolina was conducted at the plant of
the Elizabeth City Cotton Oil and Fertilizer Company this
week. The oil was extracted from five bushels of soy beans

by a process which the experimenters are keeping a secret.
The experiment is regarded as being very successful and
those who watched the process are vary enthusiastic over
the prospects of future developments along this line. They
honestly believe that discoveries in the manufacture of soy
bean products are about to be made which will make them
extensively cultivated and for which the farmers will receive
thousands of dollars.
“The five bushels of beans in this experiment was
separated into two products, oil and meal. An abundance of
oil was secured which the experimenters will have analysed.
They believe that this oil will prove to be of a very high
grade and that it will have great commercial value, while the
meal will be capable of being manufactured into many food
products useful to both man and beast.
“The success of this experiment in especially gratifying
as a similar one was made about two years ago by another oil
mill and it was attended with failure as the yield of oil was
not satisfactory at all; besides this experiment revealed the
fact that there is no waste in the manufacture, the whole bean
being converted into either oil or meal.
There are great prospects for a big industry in eastern
North Carolina as the soil of this section is especially
adapted to the cultivation of the soy bean or stock pea, as
they are commonly called. A large acreage is planted each
year and five or six counties last year yielded nearly a half
million bushels. This crop can be increased until the yield
will amount to several million bushels, as the invention
of soy bean pickers have made the harvesting of them on
a larger scale possible at a small cost. The soy bean was
introduced into North Carolina about 25 years ago [i.e.,
about 1889]. They were first planted on a small scale in an
experimental way, as the farmers regarded their food value
with a great deal of suspicion. It was soon discovered that
they were excellent for livestock and that they fattened
hogs and made much pork. Then the acreage was increased
but this was fenced off and the soy bean fed to the stock
in a green state. The surplus acreage was housed without
threshing and was fed to the stock during the Winter. Only
the seed required for the next year’s planting was saved. This
was done by threshing the beans out of the pod by the use of
a pole which was a laborious and costly process.
“About five years ago, the price of soy beans began to
increase and the farmers found it very profitable to raise
them for market; but the laborious and costly process of
preparing them, greatly handicapped the farmers and caused
the supply to fall far short of the demand. It was then that
the inventive genius of L.S. Gordon and George Pritchard,
two of Pasquotank County’s most progressive farmers got to
work end each of them invented a bean picker after his own
plan, which solved the problem and made the harvesting of
the beans easy and cheap.”
Note: This is the earliest document seen (Sept. 2020)
that mentions the Elizabeth City Oil and Fertilizer Company
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(or Elizabeth City, North Carolina) in connection with
soybeans.
166. Chaplin, S. 1914. Experiment with soy beans success:
Oil and meal extracted by new process at Elizabeth City this
week. May mean millions. These beans thrive especially well
in Eastern North Carolina and if oil is of expected value it
may bring untold wealth to state–Soy bean principal food
in Orient. Farmer and Mechanic (The) (Raleigh, North
Carolina). April 7. p. 10.
• Summary: “Elizabeth City–April 4.–An experiment of
much interest to oil men; and one which may eventually
result into a big agricultural industry for Eastern North
Carolina was conducted at the plant of the Elizabeth City Oil
and Fertilizer Company this week. The oil was extracted by
a process which the experimenters are keeping a secret, from
five bushels of soy beans or stock peas and the experiment
was regarded as being very successful, and those who
watched the process are very enthusiastic over the prospects
of future developments along this line.
“The five bushels of beans were separated into two
products, oil and meal, and an abundance of oil was
secured, which will be analyzed. It is believed that this
oil will prove to be of a very high grade and will have a
great commercial value, while the meal will be capable of
being manufactured into many useful articles of food for
stock and man. The success of this experiment is especially
gratifying to the experimenters because a similar one was
made by another cotton oil mill about two years ago and it
proved a failure, not enough oil being secured to warrant the
manufacture [sic, processing or production] of the soy beans.
Another gratifying thing about the products of being able to
manufacture these beans, there is positively no waste in the
raw material, every particle of bean being manufactured into
either oil or meal.
“Prospects for Big Industry: There are great prospects
for a big industry in Eastern North Carolina from the
manufacture of these beans, as the oil of this part of the state
is especially adapted to their agriculture. A large acreage is
planted each year. Five or six counties last year produced a
crop estimated at a half million of bushels. This crop can be
increased until the yield will be several millions of bushels.
The bean is easy to cultivate and produces enormously, being
about the cheapest crop that the farmer can raise, since the
since the recently patented pea pickers have made it possible
to harvest large quantities at a very small cost.
“History of the Soy Bean: The soy bean or stock peas
[sic] was introduced into North Carolina about twenty-five
years ago. Farmers began to plant them on a very small
scale, experimenting with them; for their value as a food
product was regarded with a great deal of suspicion. But it
was not long before it was discovered that livestock thrived
upon them and they were productive of much meat. Then
the farmers began to increase their acreage, which was for

the most part fenced off and fed to the live stock, especially
hogs, in a green state. The green beans were eaten, stalk
and all, and they made hogs grow and fatten into pork. The
surplus crop was cut in a dry state and stored, being fed to
the stock during the winter. Only the seed for the next year’s
planting was saved. This was done by threshing out the beans
with a pole, which was a tedious and laborious process,
attended with a great deal of cost.
“Pea Pickers Invented: About five years ago the price
of soy beans began to increase and the farmers found it
very profitable to gather them for market; but the laborious
and costly process by which they were prepared for market
greatly handicapped the farmers and the supply fell far short
of the demand. It was then that the inventive genius of L.S.
Gordon and George Pritchard, two progressive Pasquotank
county farmers, got to work and each invented a pea picker
on his own plans, which solved the problem and made the
harvesting of soy beans easy and cheap.
“If these experiments prove anything as successful
as the gentlemen making them expect, the farmers of this
section will be given an unlimited opportunity to engage in
this industry, which will mean millions for them within the
next few years.
“China and Japan have grown the soy bean for ages
and have invented various processes by which the products
are converted into food, useful to both man and beast. In
these countries they are cultivated and harvested in a very
primitive way by hand. Mr. Gordon believes that these
countries will afford a ready market for his bean harvester
and he is seriously thinking of introducing them.”
Note: This is the earliest document seen (Sept. 2020)
in which the soybean is referred to as the “stock pea” or as
“stock peas” This term was apparently used only in eastern
North Carolina to refer to soybeans. Elsewhere it referred to
Vigna catjang.
167. Moore, R.A.; Delwiche, E.J. 1914. Soy beans–
An important Wisconsin crop. Wisconsin Agricultural
Experiment Station, Bulletin No. 236. 20 p. April. [7 ref]
• Summary: Contents: Introduction. The soy bean plant.
Soils adapted to soy beans. The culture of soy beans: Soil
inoculation, soil preparation, time and method of planting,
after cultivation, harvesting, thrashing and storing the seed.
Soy beans as a protein concentrate: For hogs, for dairy
cows, for sheep. Soy beans for roughage: For hay, for silage,
as pasture for hogs, as a soiling crop, as a soil renovator.
Variety tests at Madison (1902-1904). Experiments in
northern Wisconsin (Iron River, Ellis Junction, and Spooner):
Varieties recommended, breeding soy beans.
“... experiments with soy beans were undertaken by
the agronomy department on the Experiment Station Farm
at Madison in 1899, and have been carried on continuously
ever since.” Breeding work with soy beans at the Station
farm was also started in 1899, and at the Branch Stations in
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upper Wisconsin in 1907.
“Soy beans may be grown for five purposes: For the
production of seed, for hay, for hog pasture, for silage (when
mixed with corn), and as a green manure.” “We recommend
this crop to the careful consideration of the Wisconsin seed
growers, stockmen and general farmers.”
Photos show: (1) A man standing in a field of Early
Black soy beans (front cover). “Experiments conducted at
the branch stations since 1907 have shown that this variety is
best for northern conditions.” (2) Roots of a soy bean plant,
showing nodules (p. 7). (3) Special type of bean harvester,
with a windrowing attachment it can cut two rows at once
(p. 11). (4) Corn and soy beans growing together in a field
for use as silage (p. 15). (5) Field of soy beans increased in
yield by inoculation at the Spooner Branch Station (p. 18).
Illustrations (line drawings) show: (1) A typical soy bean
plant, with roots (p. 4, non-original). (2) A common mower
with windrowing attachment (p. 10). Address: Madison,
Wisconsin.
168. Fisher, M.L. 1914. Helps for teachers in agriculture:
Farm crops. Purdue University (Indiana) Department of
Agricultural Extension, Extension Bulletin No. 30. 12 p.
Aug.
• Summary: Page 2: “Nodules of Legumes: Such plants as
clovers, cowpeas, soy beans, hairy vetch, and in fact all of

the legumes, have enlargements on their roots, called
nodules or tubercles. These nodules have various
shapes and appearances. On the cowpea and soy bean
they are nearly spherical. On the alfalfa and hairy
vetch they are very much branched. On the clovers
they are cylindrical in shape. In size they are as
variable as in shape, those on the clovers being quite
small while those on the cowpea are relatively large.
The color of the nodules is usually white or flesh
colored.
“An examination of these nodules under a
compound microscope shows the presence of a large
number of small bodies, called bacteria. These bacteria
are beneficial to the plants. They gather nitrogen from
the air that circulates through the soil and fix it in
their tissues. When the plants begin to blossom these
bacteria begin to die off and give their nitrogen content
to the plant. The plant changes this nitrogen to the
organic compound called protein, which is a valuable
feeding element...”
Pages 7-8: “Cowpeas and Soy Beans: These crops
are of Asiatic origin and have been grown and used in that
part of the world for a long time. They are comparatively
recent crops in Indiana. Only within the last few years has
interest in their growing been widespread. The two crops
have quite similar characteristics. Both are legumes and
good for soil improvement as well as excellent feed. They
are well adapted to ordinary corn land. The cowpea will
grow on sandier soil to better advantage than the soy bean.
The same is also true with regard to the heavy soils like clay
loams. The seed bed should be prepared the same as for
corn. The planting is done in the spring after corn planting.
The seed may be distributed in rows 24 inches or more apart
or drilled solid like wheat. When sown in rows cultivation
should be given the same as corn. If sown in rows 24 or 32
inches apart, about 30 lbs. of seed is necessary for an acre.
When drilled solid like wheat, a bushel or more of seed
is necessary. The seed can be distributed with an ordinary
wheat drill or with a corn planter. In using the corn planter,
special soy bean plates should be used. If these crops
have never been grown before on the land, they should be
inoculated the same as described before. When using the
corn planter, inoculating soil can be mixed with the seed and
distributed in that way very effectively.
“If these crops are to be used for soil improvement, it
is economical to pasture them down before plowing under.
Hogs will derive more benefit from the pasturing than other
animals.
“Soy beans are ready to cut for hay when the pods are
about two-thirds grown and before the leaves have begun
to turn yellow. Cowpeas are ready to cut for hay when the
first pods begin to show ripeness. Soy beans are ready to cut
for seed when they are fully ripe and the leaves have fallen
off; cowpeas, when the maximum number of pods are ripe,

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 125
and before the early ripening pods have begun to burst open.
Both cowpeas and soy beans make excellent hay for all kinds
of livestock.
“Both cowpeas and soy beans may be sown after wheat
has been removed, especially in the southern half of the state.
If they can be sown by the middle of July and favorable
weather conditions result, a good growth will be obtained,
sufficient to pay for the cost of the seed and labor. These
crops sometimes are sown in standing corn and furnish
organic matter for plowing under for the next crop.
“Exercises:–Secure and study dry specimens of cowpea
and soy bean plants; also secure the seed of both of these
crops. Note the different varieties of each. Secure as many
as possible. Determine amount of each of these crops grown
in the community. For what purpose are these crops grown?”
Address: Prof. of Crop Production, Purdue Univ. School of
Agriculture.
169. Wing Seed Co. 1915. Wing’s seed book: Grower’s of
the best field, garden and flower seeds (Mail order catalog).
Mechanicsburg, Ohio. 97 p. Jan. 1. Illust. Index. 25 cm.
• Summary: “Pioneer Alfalfa Growers of Ohio.” “Ninth
Annual Catalogue.” Joseph E. Wing was a soybean pioneer
and this catalog contains a fairly long section on the “Soy
bean” (p. 15-19, plus photos on p. 20-21) with the following
contents: Introduction. Soys in corn (for silage or hogging
off): Time of planting and cultivation, inoculation (“We can
furnish Nitragin artificial inoculation for Soys at $2.00 per
acre; five acres for $9.00”). Harvesting for grain (Wing finds
the McCormick self-rake to be the ideal machine). Making
soy bean hay.
Varieties: Wing’s Mikado (“A splendid variety, a little
better adapted to grain than hay.” Yields: 37 bu/acre record
in test plot, 30 bu/acre under favorable conditions), Wing’s
Mongol (Secured in 1908, “very similar to Wing’s Mikado, a
remarkably heavy yielder of grain”), Wing’s Sable (“Secured
by us in 1908 and considerably improved by us since that
time”), Wing’s Extra Select Sable, Jet (“Has a test plot
record of 32 bushels/acre”), Wilson (“in some ways excels
all our others as a forage bean. On very rich soil we have
seen it grow eight feet tall”), Ito San (“An old standard
variety, one of the first and best sorts grown in the United
States. Especially adapted to latitude 41½ degrees, or north
of that. A heavy yielder of grain, should make 20 bushels
per acre”), Mammoth (“will rarely mature seed north of
the Ohio River”), Ohio No. 9035 (“Originated by the Ohio
Experiment Station, and by our tests the best bean they
have put out”), Medium Green (“We list variety, not that
we consider it equal to many of our other sorts, but because
there is a demand for it”).
At the end of the section on “Inoculation” we read (p.
17): “We can furnish Nitragin artificial inoculation for Soys
at $2.00 per acre; five acres for $9.00.
“Soil for inoculating Soy Beans may be obtained

from A.A. Parsons, Plainfield, Indiana, at a cost of 75
cents per 100 lbs. The Farmers’ Exchange of Schellburg,
Pennsylvania, also has it for sale.”
Index of field seeds (p. 34). Index of field seeds,
miscellaneous, vegetables, flower seeds, and plants and bulbs
(inside back cover).
At the bottom of the cover is written: “Pioneer alfalfa
growers in Ohio.” The introduction to the soy bean section
begins: “If you will carefully study the statistics in our
table of analyses [p. 26-27, 32], you will see why this crop
deserves to take such prominence. It will be seen that the
beans have a higher protein content than oil meal, that the
hay from them has a higher protein content than Alfalfa.
Note also the splendid amount of fat in the grain. Add to this
the fact that with the new varieties it is easily possible to
secure two or three tons of dry hay per acre; that from twenty
to thirty bushels of seed per acre are frequently reported; that
the plant is a legume and adds fertility to the soil fully as
rapidly as the clovers or other legumes; that it will grow on
soil too poor or acid for the easy success of Alfalfa; and you
have a splendid combination, certainly qualities that are hard
to excel with any of our cultivated crops.
“We know of no plant having a wider or more useful
range of possibilities than the Soy Bean.”
“We believe that we are the largest retailers of Soy
Beans in the United States. Possibly we retail as many as
all the rest of the dealers put together. We believe, also,
that we are spending more money to test varieties of these
beans to ascertain which are the good ones, and to perfect
them, by plant row breeding and selection, than any other
firm in the United States. We think that we can see decided
improvements in our varieties from the breeding work which
we have done with them” (p. 18).
“Special advice: Our Mr. Joseph E. Wing has spent the
greater part of his life in traveling, studying soils and plants
under almost all conditions, not only in every state of the
union, but in foreign countries as well. He is familiar with
the work that is done at nearly all Experiment Stations as
well as that which has been done in Washington [DC],...” (p.
32). The page titled “Price list of books” (p. 33) describes
three books written by Joseph E. Wing: Alfalfa in America,
Meadows and Pastures, and In Foreign Fields.
A half-page ad states “Inoculate with Nitragin” (p.
32). “The first to appreciate the wonderful possibilities of
legume bacteria were Doctors Nobbe and Hiltner, of the
Royal Agricultural College, of Munich, Germany. For years
they experimented and finally succeeded in breeding in their
laboratory, strong, healthy, vigorous nitrogen-gathering
germs. Realizing that their wonderful discovery meant a
world benefit only when the practical farmer could make use
of it, Nobbe and Hiltner evolved a way of packing the germs
in a medium that insured successful delivery to the farmer–
the germs absolutely guaranteed to be as strong, healthy and
vigorous as when they left the laboratory.
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“This process is called the Nobbe-Hiltner Process;
the produce is called ‘Nitragin,’ the trademark name that
distinguishes the original Nobbe-Hiltner Pure Culture from
imitations all over the world.”
“’Nitragin’ Pure Culture has been used in Germany
for 17 years. Last year it was used on more than a million
acres. This year you should use it on your Clover, Alfalfa,
Cow Peas, Soy Beans, Vetch, Field Beans, Garden Peas and
Beans–in fact on all legumes.
“Remember, each legume requires its own particular
kind of bacteria. A special strain of ‘Nitragin’ Pure Culture
is prepared for each legume. In ordering to be sure to name
crop desired.” The inserted price list has 3 categories of
Soys, each sold in amounts of 1 lb, 10 lb, 60 lb (1 bushel),
100 lb, 5 bushels, or 10 bushels. The price of 1 bushel is
$3.25 for Extra Select Sable or Wilson, $2.65 for Mammoth,
and $2.75 for all other varieties.
Tables show: (1) Draft on soil of various plants when
tops are harvested and entirely removed, plus estimated
yield. Four entries are given for soy beans–Inoculated and
not inoculated, cut for hay or for grain. The draft (amount
removed) and value of the draft is given for nitrogen
and phosphoric acid (p. 26). (2) Effect on soil of various
leguminous crops when entire tops are returned to it (p. 27).
(3) Protein production of various leguminous plants (p. 27).
(4) Analyses of American feeding stuffs. Photos show mature
uprooted plants: Soy bean–Wing’s Mikado. Ito San: Fully
ripe and ready to harvest. Wing’s Mikado, with many pods.
Wing’s Sable. Jet. “Field of Wing’s Extra Select Sables. The
tall plants which the children are holding are Wing’s Royal
[a synonym for Peking], a forage variety growing six feet
tall, which will be ready to market in 1916.” Field of Ohio
9035 soys; the come up to the shoulders of two young girls
standing in the field (p. 20).
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Wing’s Royal. Address:
Mechanicsburg, Ohio.
170. Morse, William J. 1915. Soy bean (Soja max). USDA
Bureau of Plant Industry, Forage Crop Investigations,
[Office Circulars] No. 19. Jan. 13. 4 p.
• Summary: “The soy bean, called also soja bean,
Manchurian bean, and stock pea (eastern North Carolina),
is an erect, rather hairy, leguminous plant. It is grown
extensively in China and Japan, principally as human
food, but also for forage and as green manure. Within the
past few years the crop has become of special importance
because of the large importations of beans, oil, and cake
from Manchuria to Europe and America. The soy bean has
a wide adaptation as to soil and climatic conditions, the
northern limit being that of corn and the southern limit that
of cotton. Rabbits are exceedingly fond of the young plants
and sometimes cause serious injury where the plat [sic]
is small, especially in semiarid regions. Although the soy

bean is decidedly drought resistant, it is able to withstand a
greater amount of moisture than corn or cowpeas. The soy
bean is a valuable crop in many ways and has many points of
superiority over the cowpea. As a forage it has higher value,
the seed is easily harvested, and the seed is weevil proof.
One of its most common uses is for hay, which is comparable
to alfalfa and red clover in feeding value. The average yield
of hay is about 2 tons to the acre. The soy bean is valuable
as pasture for all kinds of stock, but especially profitable
with hogs and sheep. As a soiling crop the soy bean is of
value, yielding from 5 to 10 tons of green forage to the acre.
Satisfactory results have been obtained by mixing soy beans
and corn as ensilage, using three parts of corn to one part
of soy beans. It is better to grow the two crops in separate
fields and mix them in cutting. The soy bean is an excellent
green-manure crop, greatly increasing the supply of humus
and nitrogen in the soil. Excellent results have been obtained
in feeding the grain as meal to dairy cows, substituting it for
cottonseed meal or oil meal in the dairy ration. It is also a
very profitable crop to grow for seed, as the supply seldom
equals the demand. Under ordinary conditions the best
varieties yield from 20 to 30 bushels of seed to the acre. On
account of its erect growth and uniform maturity the soy
bean is easily harvested by machinery. As a food the soy
bean may be used as a green vegetable [edamamé], the dried
beans used in baking or in soups, and, when roasted, as a
substitute for coffee. Soy-bean flour or meal may be used as
a constituent of muffins, bread, or, in fact, in any dish where
corn meal is used. In addition to their forage and food value
soy beans contain a valuable vegetable oil utilized in various
industries.
“Inoculation: Soy beans when well inoculated add
much nitrogen to the soil. Natural inoculation occurs quite
generally throughout the Southern States, the proper bacteria
seeming to be widely distributed. In localities where this
crop has not been previously grown, however, it is advisable
to inoculate. The inoculation of a new field may be most
certainly secured by applying soil from an old soy-bean field,
using about 300 pounds of soil to the acre or dusting the seed
with some of the soil.
“Culture: Soy beans succeed best on a thoroughly
prepared seed bed. If the soil is low in fertility, an application
of 300 pounds of acid phosphate and 100 pounds of muriate
of potash to the acre or a dressing of stable manure will
give the best results. As a rule, soy beans should be planted
about the same time as corn. For seed production, planting
in rows 30 to 48 inches apart is the best method, while for
hay, soiling, or green manure a broadcasted or drilled crop
furnishes a better quality of forage. Planted in rows, from 20
to 30 pounds of seed to the acre have been found satisfactory,
and if broadcasted or drilled, from 60 to 90 pounds to the
acre. An ordinary grain drill may be used in planting. By
covering the feed cups not in use, different widths of rows
can be adjusted. The cotton planter or corn planter can also
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be used to advantage. For small areas the ordinary grain drill
does well. The planting should be shallow, not exceeding 2
inches in depth.
“Harvesting: The matter of harvesting depends primarily
on the use to be made of the crop. For hay, soy beans may be
cut at any time from the setting of the seed until the leaves
begin to turn yellow. The crop is best fitted for hay when
the pods are well formed. When grown for grain alone, the
cutting may be delayed in the case of most varieties until
nearly all of the leaves have fallen. The harvesting can be
done best by a mower with a bunching attachment or by a
self-rake reaper. The early varieties can be harvested with
a bean harvester to advantage. The later and taller growing
varieties can be satisfactorily harvested with a self-binder.
If only a small area is grown, the plants may be cut with
a sickle, or pulled, tied in bundles, and flailed out when
thoroughly dry. In thrashing, the ordinary grain separator
does very satisfactory work if run at moderate speed and
some of the concaves are removed. Special thrashers for soy
beans and cowpeas are now in the market and do excellent
work.
“Varieties: At the present time there are about fifteen
varieties of soy beans handled commercially by seedsmen.
More than 500 distinct varieties are known and have been
grown by the Department of Agriculture on its testing
grounds. Several of these have proved very promising in
various sections of the country and are now either on the
market or ready for distribution. The varieties are largely
distinguished by the color and size of seed, though they
differ in maturity, habit of growth, etc. Variety is a matter
of prime importance with the soy bean. Soy-bean seed
should be selected with the idea of getting a variety suitable
to the locality where it is to be grown, not growing the
early varieties in the South nor the late ones in the North.
Following are brief notes on the more important varieties:
“Mammoth (seeds, straw yellow).–This is the standard
commercial late variety, more extensively grown at the
present time than any other. The Mammoth yields well and is
satisfactory for both grain and forage. It can not be expected
to mature north of Tennessee and Virginia.
“Hollybrook (seeds, straw yellow).–A variety about
two weeks earlier than the Mammoth, which can therefore
be grown farther north. The seeds and plants are very nearly
identical with those of the Mammoth. The Hollybrook is not
especially desirable for hay, but is a good grain producer.
“Ito San (seeds, straw yellow).–This variety is also
called Yellow, Dwarf Yellow, Early Yellow, Medium Yellow,
and Early White. It will mature in about 100 days and can
be grown well in the Northern States. The Ito San is very
satisfactory for forage and also produces a good yield of
grain.
“Guelph (seeds, green).–This variety is also known as
Medium Green, Medium Early Green, and Large Medium
Green. It is about two weeks later than the Ito San. The

Guelph is grown to a considerable extent in the Northern
States. It is esteemed for its forage, and although it gives a
good yield of grain it shatters badly before all of the seed is
mature.
“Haberlandt (seeds, straw yellow).–This variety is about
a week later than the Guelph. The Haberlandt is one of the
most satisfactory varieties for grain production, but is not
especially desirable for hay.
“Medium Yellow (seeds. straw yellow).–This variety,
sometimes sold as Ito San and Hollybrook, appears identical
with the Mongol and the Roosevelt. It matures about the
same time as the Guelph and is satisfactory both for hay and
seed production.
“Wilson (seeds, black).–This variety matures about the
same time as the Haberlandt. It gives a good grain yield, but
is most satisfactory for hay.
“Peking (seeds, black).–This variety has small, flat seeds
and matures in about 120 days. The Peking not only gives a
good yield of grain, but is most excellent for hay.
“Tokio (seeds, olive yellow).–This variety is about a
week earlier than the Mammoth. The Tokio has rather a
stocky growth for forage, but gives a heavy grain production.
“Manchu (seeds, straw yellow).–An early variety
obtained from northern Manchuria, maturing a few days
earlier than the Ito San. The Manchu gives an excellent
production of forage and seed, excelling the Ito San in both
respects. Excellent results have been obtained with this
variety in the Northern States.
“Black Eyebrow (seeds, black and yellow).–An early
variety obtained from Manchuria, maturing about the same
as the Manchu. The Black Eyebrow is very satisfactory for
both hay and seed production. It is most suitable as a grain
variety for the Northern States.
“Barchet (seeds. brown).–This variety requires rather
a long season, maturing about 10 days later than the
Mammoth. The Barchet makes a good growth, has fine
stems, and is especially desirable for hay and green manure
in the Gulf States.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Manchu. Address: Scientific
Assistant, Bureau of Plant Industry, USDA.
171. Fouts, Taylor. 1915. Soy beans–A coming crop. Purdue
Agriculturist (Indiana) 9(4):9-13. Jan.
• Summary: Contents: Introduction. Rotation. Seeding.
Cultivation. Beans and corn. Soy beans for hay and seed.
Effect upon the soil. This article begins: “We regard soy
beans as one of our regular crops. Given a place in our crop
rotation, it has proven itself to be a soil improver, a meat
producer, and a money getter. It is truly a worthy crop,
and can certainly be grown for profit on our Indiana stock
farms. Some ten years ago our attention was directed to
the soy bean because of its essential properties, and each
succeeding year’s experience has made it possible for us to
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grow and utilize the crop more economically. Really, the soy
bean has become a habit, as it were, in our crop and feeding
operations.”
“Rotation: Our rotation consists of corn, soy beans,
wheat and clover. When clover fails we substitute the legume
that is reliable–soy beans... we are now drilling soy beans
in all our corn, the combination being utilized for silage,
‘hogging off,’ or for fattening range lambs.”
Lists four advantages of sowing corn and soy beans
together. The Hollybrook variety is especially well adapted
to this use. “We know that soy beans net us more profit per
acre than any of our other crops, with the possible exception
of alfalfa, if sold in the market. We had one field of beans
that threshed out over 30 bushels per acre but 16 to 20
bushels is the average on our clay soil.”
The article ends with a prediction: “Uses of soy beans:
New uses are constantly being made of soy beans. It seems
probable that the next few years will see the development of
a new industry converting the commercial soy bean into soy
bean oil and meal. The latter will be used to supplement corn
in grain rations, or better still, to add a very rich protein meal
to the human food list to balance up the long list of starchy
carbonaceous foods now consumed. The extracted oils will
enter into many preparations similar to other well known
vegetable oils. When these outlets are opened soy beans will
indeed become one of our substantial crops.”
Photos show: (1) Many hogs on a field of mature soy
beans. “Hogging off soy beans. A profitable method of
utilizing the crop.” (2) Piles of soy bean hay on the farm
of Mr. Taylor Fouts. (3) Harvesting soybeans. Two horses
are pulling a man seated on a mower having a side-delivery
attachment.
Note: This is the earliest article seen (Oct. 2012) written
by Taylor Fouts about soy beans. Address: Class of 1902,
Purdue, Indiana.

planted in this way about two pecks of seed to the acre are
required. They are cut either with the mower and made into
hay or a self-binder may be used and the beans fed in the
bundle or threshed.
“Among the leading varieties of soybeans to be
recommended for southwest Missouri are: Medium Early
Yellow (or Mongol), Austin, Morse, Peking (or Sable),
and Mammoth Yellow. The latter is a later maturing
variety seldom maturing seed in this locality and is to be
recommended only for hay.”
Note: The “staff” pages shows that J.C. Hackleman,
A.M., works at this station in Farm Crops. Address: 1.
M.S.A., Farm Crops, Columbia, Missouri.

172. Hutchison, C.B.; Douglass, T.R. 1915. Experiments
with farm crops in southwest Missouri. Missouri Agricultural
Experiment Station, Bulletin No. 123. p. 161-85. Jan. See p.
175-77.
• Summary: “The Missouri Agricultural Experiment Station
in 1909 began a series of experiments in Jasper County to
study the adaptations of different varieties of principal farm
crops in Southwest Missouri.”
In the section titled “Cowpea and Soybean Experiments”
we read (p. 177): “Soybeans. The soybean is a comparatively
new crop in Southwest Missouri. In habit of growth and
method of cultivation it is very much like the cowpea. It
differs particularly in being more stocky in appearance and in
producing much more seed, and is therefore better suited for
pasturing, especially with hogs. Where drilled solid with a
grain drill at the rate of four or five pecks to the acre it makes
a very good hay but a more common method of seeding is
to drill in rows, 30 to 32 inches apart and cultivate. Where

174. Butler, W.R. 1915. A short talk with county agent about
soy bean hay crop. Alexandria Times-Tribune (Alexandria,
Indiana). March 10. p. 2.
• Summary: “The failure of soy beans as a hay crop has
been due to the fact that haying came in September, when
the weather is uncertain. Allow from eighty to ninety days
to grow the soy bean hay crop plant so as to have the haying
come in August when the weather will be favorable for
cutting. Begin cutting when some of the leaves begin to
show yellow. Soys cut at this time are not so woody as when
allowed to mature farther. The crop may be mowed one day,
put in windrows the next, turned on the third and put in small
cocks, where it should be allowed to cure partially before it
is hauled to the barn a few days later. Men who have used
this hay, properly cured, say they would as soon have it
as alfalfa. The way the stock eat it oven though it is rather
woody verifies this statement. Soy beans will yield from 2 to
3 tons, cured hay per acre.

173. S.H.I. 1915. Corn and soybeans for silage (Letter to the
editor). Breeder’s Gazette 67(8):391. Feb. 25.
• Summary: “Concerning the article on this subject in
your issue of October 22 [1914] I should like to ask what
variety of soybeans were planted by Mr. Kline. What was
the name or make of the planter that he used? How much
seed was planted per acre of both corn and soybeans? Were
the soybeans well matured and the seed hard when cut for
silage?
J.C. Kline of Lagrange Co., Indiana, answers: “The
variety was Hollybrook, used because it waxes rather rank in
growth, averaging about three feet high. It will also mature
by the time the corn is cut for silage. We drilled the soybeans
with a planter that is so arranged that the size of the drop
can easily be regulated by a lever. We used a special pea or
bean plate that came with the planter and were able to secure
a uniform stand. The manufacturers now make a special
attachment, similar to a fertilizer attachment, that can be used
in planting beans, cowpeas and soybeans along with corn at
the same time. The price of the is $12 extra.” Address: Lititz,
Pennsylvania.
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“Harvesting for Seed: Various implements have been
employed to harvest soy beans for seed; the mower with a
side-delivery buncher, the binder and the self rake reaper.
Taylor Fouts has good results with the grain binder. He
follows soy beans with wheat and to economize labor and
time he follows the binder with a 12 disc wheat drill. Thus
he harvests his soys for seed and drills his wheat at the same
time The bundles are dropped on the drilled ground and
placed in small cocks or windrows for curing. As the beans
begin to ripen most of the leaves will fall. Even if some of
the pods are still green, do not hesitate to cut at this time, for
if the vines are properly cured there is enough nourishment
in the stalks to mature if harvesting is done while the dew is
on. Play safe by letting the vines remain in small windrows
till the threshing machine is on the place, for there will be
disaster if the beans are put in the cock and the rain strikes
them. The less the vines are handled the less they will shatter
and the greater will be the crop of seed.
“Be sure to get a good threshing machine so the cylinder
well run at about half the speed required for oats, without
changing the speed of the separator. Two extra pulleys, twice
the size of the regular ones and costing about ten dollars,
are put on either end of the cylinder shaft. Have most of the
concave teeth removed and a strong oak board to take the
place of the lower concave. Beans threshed in this way are
fairly clean and what few split ones occur can be graded and
fanned out on the mill and fed to the stock. If a shed is handy
in which to thresh the pods and straw, and stock is allowed
access to the stack, especially sheep and milk cows, a great
benefit will be derived from this source, Another factor that
contributes to larger grain returns is the use of tight-bottom
hay racks.
“Results in Madison County: It is one thing to produce
a crow [sic, crop] and another thing to dispose of that crop at
a profit. Two farmers in Madison county, Indiana, tried the
soy bean crop this year. Frank Mullins, of Monroe township,
grew thirteen acres, half of which were Early Browns and
half of them [Ito] San variety. Herman Hughel of Anderson
township, grew two and one-fourth acres, using the Mikado
and Sable varieties. Both men kept a cost account of their
crop of soy beans.
Herman Hughel grew his entire crop of seed. It was
Frank Mullins’ plan to first thresh his entire crop. The writer
induced him to fence off an even acre of his crop for the
purpose of experiment on hogging off soy beans.
“Herman Hughel’s Soy Beans Patch: The ground
was broken early and harrowed frequently to conserve the
moisture. On June 10, 1914, he planted his crop. The seed
bed was as fine as a flower bed and the plates in the corn
planter were adjusted so as to drop the beans eight to the foot
in the row. The rows were about the same distance apart as
for corn. The beans were planted about the same distance
apart as for corn. The beans were planted about one and onehalf inches deep. Mr. Hughel did not inoculate last season

but intends to do so this year.
“When the plants were about four inches high the spike
tooth harrow was set at an angle and the patch was harrowed.
Care was taken to wait until the dew was off and the plants
were tough. This practice kept the ground level and killed the
weeds which had sprouted and at the same time made a fine
dust mulch to conserve the moisture. It was equal to the first
cultivation and was a great deal more efficient. The stand
was excellent and the plants grew thriftily all summer.
“The patch was near the road and many people stopped
to admire it and ask about methods of cultivation, harvesting
and the advantages of such a crop. The following figures are
full of interest and as inspiring as the crop itself. We give
them here so that others may see the business side of the
experiment.
“Cost of Producing 2¼ Acres Soy Beans–Herman
Hughel 1914.
“Plowing, (man and team, 12 hours) at 35¢ = $4.25
“Preparing seed bed (drug [dragged] and harrowed
twice) 5 hours at 35¢ = $1.75
“Seed = $2.00
“Planting, 2 hours, at 35¢ = $0.70
“Cultivating, 17 hours at 35¢ = $5.95
“Threshermen’s bill = $6.00
“Harvesting = $6.00
“Labor, etc. on threshing = 3.50
“Rent at $6.00 per acre, 2¼ acres = $13.50
“Total cost 2¼ acres = $43.60
“Cost per acre = $19.33
“56 bushels of beans from 2¼ acres
“Cost of producing one bushel of soy beans = 78 cents.
“The average yield per acre was 25 bushels. These beans
will sell for seed this spring at $2.50 to $3.00 per bushel.
At $2.50 per bushel Mr. Hughel will have a gross return
per acre of $62.50. Subtract his cost per acre for producing
these beans or $19.33 and we have a net return of $43.17.
Besides this money return he has the straw which is a good
roughage, high in protein for horses, sheep and cattle. A very
small per cent. of the plant food is removed in the seed and
so Mr. Hughel is gratified to know that his bean crop has
been a success. This season will be a splendid one in which
to try the soy beans crop. It will take the place of clover.
It can be used as a soil improver, a forage crop, a hay crop
and as a money crop when threshed for seed. This practical
demonstration ought to induce many farmers to try a small
patch this year.”
Note: Much of this article later appeared in: Butler,
William Reynolds. 1916. “The labor-saving soy: A crop
for seed, feed and the soil of run-down fields.” Country
Gentleman 81(19):964-65, 994-95. May 6. Address:
Agricultural Agent of Madison County.
175. Kiesselbach, T.A. 1915. Soy beans and cowpeas.
Nebraska Agricultural Experiment Station, Bulletin No. 150.
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31 p. Distributed April 6.
• Summary: Contents: Introduction. Habits of growth.
Adaptations and uses for Nebraska conditions. Composition
and feeding value. Yields in other states. Varieties tested
and yields at Nebraska Experiment Station. Soybeans and
cowpeas for hay. Soybeans and cowpeas for silage. Yield
compared with grain crops at Nebraska Experiment Station.
Soybeans and cowpeas as soil improvers. Place in the
rotation. Varieties and seed. Inoculation. Time, rate, and
manner of planting. Cultivation. Harvesting. Threshing and
storing. Farmers’ tests with soy beans. Summary.
“Somewhat extensive experimental tests were made at
the Nebraska Agricultural Experiment Station by Dr. T.L.
Lyon, now of Cornell University. Included in these tests were
nine varieties of soy beans for which yields were determined
during the years 1903 and 1904.
“In 1909 this Station secured seed of eight representative
varieties of soy beans from Mr. C.V. Piper of the United
States Department of Agriculture. At that time Professor E.G.
Montgomery, now of Cornell University, again took up the
testing of soy beans, which has been continued since 1911
by the writer, thus giving a continuous record of six years’
work in recent years. Cooperative tests also have been made,
during the past three years, with farmers of the State...
“Experience indicates that at the present time in
Nebraska their [soybeans’] chief value is as a protein
concentrate and as hay for cattle, hogs, and sheep, and
possibly for soil improvement. They deserve more extensive
trial as food for man.
“Indications are that cowpeas never will be a practical
crop in this state. The yield of seed is relatively very low, and
in forage production cowpeas are not superior to soy beans...
Soy beans are the most practicable of any of the annual
legumes. They are one of the most drouth resistant crops we
have...
“Nine varieties were tested in unduplicated plats, onetenth acre in size, during each of two years, 1903 and 1904.
The rows were 32 inches apart and cultivated.” They were
planted on May 30 and matured on Sept. 20, taking 112 days
to mature. The varieties tested were Early Yellow, American
Coffee Berry, Early Black, Ito San, Wisconsin Black,
Medium Early Yellow, Medium Early Brown, Medium Early
Black, Medium Green. The average yield was 16.17 bu/acre.
The highest yielders were Early Black (21.85 bu/acre) and
Wisconsin Black (20.95).
“Further testing was discontinued until 1909 when eight
varieties of soy beans representing a rather wide range of
types were secured from Mr. C.V. Piper of the Bureau of
Plant Industry, United States Department of Agriculture.
These have been tested for six years, 1909-1914, and the
data are given in detail for each year in Tables 4 to 9...” The
varieties tested were Habaro, Shingto, Chernie, Haberlandt,
Nuttall (S.P.I. No. 17,253), Cloud, Amherst, Meyer.
“Cultivation: It is recommended that the field be disked

and harrowed just prior to seeding in order to check the weed
growth as much as possible. A weeder may be run over the
ground just before the beans come up and again before the
beans are large enough to cultivate.”
“Harvesting: Soy beans and cowpeas may be harvested
with a mower or a specially made bean harvester. We have
also found it practicable to harvest soy beans for seed with a
binder. Some varieties are too short and too viny to harvest in
this manner. In case a mower is used, it is well to have a side
delivery attachment in order that the horses will not need
to tramp on the cut swath of beans. This tramping is likely
to shatter many of the beans... After curing in the windrow
for a day or two, the beans should be placed in shocks.
When thoroly [thoroughly] cured it is best to thresh them
immediately.” Note 1. This is the earliest English-language
document seen (Oct. 2018) that uses the word “viny” to
describe the growth habit of soybeans.
“Threshing and storing: These crops may be threshed
with an ordinary threshing machine by reducing the speed
of the cylinder and replacing all or part of the concaves by
blank concaves. The best adjustment of the thresher is by the
use of special pulleys which reduce the speed of the cylinder
without reducing that of the rest of the working parts of the
machine. Many of the seeds are still likely to be broken in
threshing, but this does not reduce their feeding value.”
“Farmers’ tests with soy beans: During the years 1912,
1913, and 1914 the Experiment Station supplied a number
of farmers with soy bean seed, together with suggestions
relative to planting, cultivating, and harvesting the crop. In
all cases the soy beans were planted in rows and cultivated.
The farmers either were supplied with both inoculated
and uninoculated seed for comparison, or were furnished
inoculating culture from the United States Department of
Agriculture.
“Tests in 1912: In 1912 three farmers in southeastern
Nebraska tested Amherst soy beans for seed with rather
encouraging results. Their yields were respectively 18, 20,
and 20 bushels per acre. From two to three acres were grown
by each man.”
Results are also given for 1913 (from 10 farmers) and
1914 (from 19 farmers). A table (no. 18; p. 29) gives results
of a questionnaire sent to the participating farmers showing
that they liked the soybeans as a crop. The report concluded:
“The soy bean is one of those crops which look promising
and inviting but which nevertheless are not quite sufficiently
meritorious to take a place among our standard crops under
existing conditions.”
Photos show: (1) A shock of soy beans. (2) A typical soy
bean plant (p. 6). (3) Nine different varieties of soy beans (p.
14). (4) A typical field of soy beans (p. 24). (5) A field of soy
beans ready to harvest for seed (p. 27).
Note 2. This document contains the second earliest date
seen for soybeans in Nebraska, or the cultivation of soybeans
in Nebraska (1903).
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Note 3. This is the earliest document seen (Jan. 1998)
that uses the word “weeder” in connection with soybean
production. Address: A.M., Experimental Agronomy,
Lincoln, Nebraska.
176. Smith, William C. 1915. Food for men, stock and
soil: Soy beans–a single or a combination crop for farms
everywhere. Country Gentleman 80(15):685-86. April 10.
• Summary: The author planted soybeans on his
Vetchfalfa Farm in Indiana in 1914. The crop is a strong
drought resister. In Indiana the most widely used variety
is Hollybrook. Four methods of planting soybeans are
described: (1) Broadcast or put through a common wheat
drill. (2) Put the seed into the corn planter, using the smallest
drill plate, and drill as you would corn; then go back, straddle
the rows, and drill between the first rows. (3) Same as the
second method but without the second planting; use 1 bushel
of seed per acre. (4) The method now most frequently used
in Indiana and one of the most profitable. At corn planting
time, after the soil has been prepared as for planting corn,
drill with the corn 12 pounds to the acre of soy-bean seed.
“The beans may be mixed with the corn and the two kinds of
seed run through the drill together...”
The soy beans can be harvested by sheep and hogs.
“The crop should be cut with a self binder and shocked the
same as wheat, or cut with a mower, cured for several days,
raked into windrows and put into small cocks. To have
clean-looking seed all the beans must be mature... The beans
may be threshed with a regular threshing machine with the
concaves taken out.”
“Soy beans will yield from twelve
to twenty-five bushels of seed to the
acre. My crop in 1914 yielded twenty
bushels to the acre. The seed in Indiana
sells for two dollars and a half a
bushel retail, and two dollars a bushel
wholesale...
“Carroll County, Indiana, was the
first county in the state to celebrate Soy
Bean Day. The meeting was held last
September on the farms of Taylor and
Noah Fouts, who have grown hundreds
of acres of soy beans, and hundreds
of people were in attendance... In the
afternoon the crowd assembled upon
the lawn of Taylor Fouts’ home to hear
addresses by Purdue University’s soybean expert, Isaac Smith, a pioneer
Indiana grower of soy beans, the author
and others.” Soy beans are offensive to
chinch bugs [Blissus leucopterus].
Photos show: (1) “A promising
field of soy beans on the author’s
Vetchfalfa Farm that produced twenty

bushels of seed to the acre in the driest season in thirty-five
years. These beans were not inoculated, but were sown in
rows with a corn planter and cultivated the same as corn.” A
man (perhaps the author), wearing a hat, is shown standing in
the field. (2) Soy beans that have been raked into windrows
then put into small cocks. (3) Three typical soy-bean plants
of Hollybrook variety, uprooted, with leaves and pods, 36
inches in height. “Each plant bears about a hundred pods.”
(4) Two men standing in a field of soy beans grown in corn.
“The corn produced ninety bushels to the acre. The beans
were inoculated, the corn was gathered for seed, and the
beans were hogged off.”
177. Cook, I.S.; Kemp, W.B. 1915. Soy beans–An important
West Virginia crop. West Virginia Agricultural Experiment
Station, Circular No. 20. 19 p. April.
• Summary: Contents: Introduction. The soy bean plant.
Adaptation to West Virginia conditions. Methods of
utilizing soy beans: Hay, seed production, silage, pasture,
soil improvement. Soy beans in crop rotation. Varieties
(two tables are given). Recommended varieties. Cultural
directions: Preparing the seed bed, planting, inoculation,
cultivation. Harvesting: Hay, seed production, threshing.
Soy beans in mixture [mixed cultures with other crops].
Summary.
“The soy bean is perhaps the most valuable legume
that has been introduced into this country within the last
50 years... The trials that have been carried out comparing
soy beans with cowpeas indicate that the soy bean has some
points of decided superiority over the cowpea, particularly
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its hay and seed value... For several years soy beans have
been grown quite extensively for hay in Monroe County
by a number of farmers, and they report splendid results in
wintering young cattle, sheep and horses on it.”
“During the past three years this Station has tested a
number of soy bean varieties and while the tests have not
been conducted for a sufficient length of time to give all
of the information desired yet some outstanding variety
differences have been noted. These are shown in the
following table.”
This table, titled “Varieties of soy beans” (p. 8) shows
for each variety: Name, registry number, days to maturity,
height in inches, habit of growth (erect, twining, reclining),
quality of vine (very coarse, coarse, medium, fine), color
of seed, color of hilum (seed scar), number of beans in 10
grams of seed (1913 and 1914). The named varieties tested
are: Ohio 7476, Hollybrook, Ohio 7420, Brown, Wilson,
Morse, Peking, Ohio 7495, Meyer, Arlington, Ohio 7406,
Guelph, Ohio 7403, Austin, A.K. 1912, Ohio 7490, Ito San,
Roosevelt, Chernie, Virginia, Nemo, Swan, Auburn, Sable,
Mikado, Manchu, Jet, Tar Heel [Tarheel], Adzuki bean,
Adzuki bean, Early Buff cowpea.
A table titled “Variety test for seed production” (p. 9)
shows for each of the varieties listed above: Name, yield in
bushels per acre in 1912, 1913, 1914, average, years tested.
This station began testing soybean varieties in 1912, when
nine varieties were tested: Ohio 7476, Hollybrook, Ohio
7420, Brown, Ohio 7495, Ohio 7496, Guelph, Ohio 7403,
and Ohio 7490. The first four of these varieties have been
tested for 3 years (1912 to 1914). The highest 3-year average
seed yield was from Ohio 7476 (19.7 bu/acre). The highest
2-year average yield was Wilson (21.9 bu/acre).
Photos show: Wooden soybean drying rack, pyramid
shaped. Component parts of a drying rack (p. 15). A small
bean thresher, made by the American Grain Separator Co. in
Minneapolis, Minnesota (p. 17). The self rake reaper from
the International Harvester Co. This is the best machine for
harvesting soy beans in West Virginia. (p. 18).
Note 1. “A.K. 1912” may refer to the fact that the
soybean variety A.K. was introduced from northeast China in
1912 by the Lucas Paint Company, New Jersey.
Note 2. This may well be the earliest document seen
(Nov. 2020) that mentions the soybean variety A.K.–but we
cannot be sure that “A.K. 1912” was the same as “A.K.”
Address: Morgantown.
178. U.S. Department of Agriculture. 1915. Soy bean plant
is valuable in South. Port Gibson Reveille (Port Gibson,
Mississippi). May 27. p. 5.
• Summary: “As hay, as a pasture plant, as ensilage with
corn, as a green manure crop, and as a human food–in
all these ways the soy bean is valuable to the southern
farmer. In general it may be said that it will succeed in the
United States wherever corn or cotton is cultivated, but it

is especially adapted to the cotton belt where the later and
larger varieties, which give yields that make their extensive
cultivation profitable, can be grown. No special labor or
machinery is necessary and the ordinary farm equipment will
meet all the requirements of the crop. The high yield of seed,
the excellent quality of its forage, the ease of growing and
harvesting it, and its freedom from insect enemies and plant
diseases, should all encourage its planting.
“The soy bean is an erect, rather hairy leguminous plant
which resembles somewhat the common field or navy bean.
It is also called the soja bean and the Manchurian bean and
in China and Japan is grown extensively for human food as
well as for forage and green manure. As an article of human
food its use should increase in this country also, for it can
be utilized in many different ways. Excellent results have
likewise been obtained when the seed or meal has been
substituted in the feeding ration for cottonseed or [linseed]
oil meal.
“The soil requirements of soy beans are similar to those
of corn, but the plants will make a satisfactory growth on
poorer soil than corn. The best results, perhaps, are obtained
on medium loams, although clay and sandy soils can be
made to produce good crops. The soy bean does not require
a well-drained soil, although a soil where water stands for
a considerable length of time is not desirable. It is able to
withstand a greater amount of moisture, however, than either
cowpeas or corn. The soy bean is also decidedly drought
resistant; much more so than the cowpea.
“Soil Preparation: Soy beans succeed best on a
thoroughly prepared soil. The land should be plowed early
and deep, fitted, and then harrowed at intervals until the
beans are planted. The young plants of soy beans are not
able to push their way through a hard crust as are corn and
cowpeas. Thus, to insure a good stand, the seed should have
a light covering of loose, mellow soil.
“The use of commercial fertilizers is recommended
where sandy soil predominates or the soil is of low fertility.
Where fertilizers are used good results have been obtained
by using a dressing of stable manure or 200 to 300 pounds
of acid phosphate and 100 pounds of muriate of potash. In
using the commercial fertilizer it is well to apply broadcast
before the beans are planted. Lime has been found almost
invariably to increase the yield.
“Inoculation: Soy beans, like other legumes, when well
inoculated add much nitrogen to the soil. Natural inoculation
now occurs quite generally throughout the soy bean region
of the southern United States. In localities where the crop
has not been previously grown, however, it is advisable to
inoculate. Inoculation may be most certainly secured by
applying soil from an old soy bean field, using 300 to 500
pounds of soil to the acre, or by dusting the seed with such
soil before sowing.
“Seeding and Cultivation: Soy beans may be sown at
any time after danger of severe frosts is over, ranging from
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early spring until midsummer. In the cotton region two crops
of the early and medium-early varieties can be grown in a
single season by planting the first early. As a rule, however,
the late varieties and preferable in the South and should be
planted about the same time as corn.
“Soy bean are grown either in cultivated rows or
broadcast, depending on the purpose for which they are
grown. The row method is preferable in weedy land and
usually gives larger yields of hay and practically always of
seed. The general practice for seed production is the row
method, 30 to 48 inches apart. For hay, soiling, or green
manure a drilled or broadcast crop furnishes a finer quality of
forage. In rows, from 20 to 30 pounds of seed to the acre are
required; when sown broadcast or drilled with an ordinary
grain drill. By covering the feed cups not in use, the distance
between rows can be adjusted as desired. The cotton planter
has also been found satisfactory for use in planting large
fields. For small fields the ordinary garden drill does well.
“Under proper soil conditions soy beans germinate in
three to five days. As soon as the seedling plants appear
above the ground cultivation may begin. Soy beans should
receive at least three cultivations.
“Soy beans may be combined advantageously in many
systems of crop rotation. The cash value of the seed is
sufficient to encourage the growing of these beans as one
of the main crops of the rotation. In the South soy beans
are adapted to practically the same place in rotations as
are cowpeas. In some localities a soy bean crop is grown
between two wheat crops and in other parts between two oat
crops. Wheat, winter oats, and winter barley may follow soy
beans. Where a whole season can be devoted to soy beans in
the South two crops of early varieties can be grown in place
of one late variety. By this practice much larger yields can be
obtained where seed production is the object.
“Mixtures: Soy beans may be satisfactorily grown in
combination with other crops, thus affording a greater variety
and a larger yield of forage. A mixture of soy beans and
cowpeas makes a very satisfactory hay. Soy beans are more
generally grown with corn than any other crop. When sown
in rows with sorghum or Sudan grass they have given very
good results.
“Soy bean hay makes a very nutritious feed and is
relished by all kinds of stock. The chief value of the hay lies
in its high content of digestible protein. Feeding experiments
indicate that soy bean hay is fully equal to alfalfa hay. The
use of this hay, which can be grown on the farm, should
reduce the quantity of feed which is necessary to purchase.
“Soy beans may be cut for hay at any time from the
setting of the seed until the leaves begin to turn yellow. The
crop is best fitted for hay when the pods are well formed.
Soy bean hay is cured much more readily than cowpea hay.
The yields of hay range from one to three tons to the acre,
and occasionally four tons to the acre are cut.
“The soy bean may be utilized to advantage for pasture

for all kinds of stock, the most profitable method, perhaps,
being to pasture with hogs, supplementing the corn ration.
Corn and soy beans may be grown together and then
pastured down. In this way the crop is not only profitable in
feeding value but also in the increase of soil fertility due to
the manure and refuse vines.
“Soy Beans for Soiling: Among soiling crops the soy
bean has an important place. Having a high protein value,
the crop may be fed to good advantage with less nitrogenous
crops, such as corn, sorghum, and millet. The great variation
in the maturity of the varieties makes it possible to have
a succession of forage throughout the greater part of the
summer and fall.
“The use of soy beans alone as ensilage is not to be
recommended. Good results are reported where beans and
corn are mixed, three parts of corn and one part of soy beans,
in filling the silo. This silage keeps well, is readily eaten
by stock, and the animals show good gains in flesh or milk
production.
“Soy beans have also proved a profitable crop when
grown for seed, but the industry has only been developed
in a few sections. Finally a valuable vegetable oil can be
expressed from the bean and the cake that remains fed
advantageously to all kinds of live stock.”
Note: It would be interesting to know who wrote this
very informative and balanced article.
179. A.C. 1915. The valuable soybean: How to grow and
feed this crop properly. Indiana Farmer 70(27):12. July 3.
• Summary: “A crop that is new in many sections of the
state and an entire stranger to others is the soy bean crop.
It is just beginning to be recognized by many farmers as
an excellent crop for building up the soil as well as being a
money maker. If the merits of soybeans were better known
they would be as common as any of our standard crops. I
have raised soy beans for several years and have been more
than satisfied with them. Many farmers in recent years find
it difficult to get a stand of clover and as that is the only
legume crop raised on most farms it is very difficult to keep
up the fertility of the soil. Where the merits of the soy bean
are known a failure of the clover crop is not at all a serious
matter. When the clover fails soy beans are raised in place
of the clever and the soil is not deprived of its source of
nitrogen nor is the field thrown out of its regular rotation.
“If the soy bean was only a soil builder it would be
worthy of every farmers attention but besides being that it
is an excellent hay plant and produces a good crop of grain
highly prized on account of its high protein content.
“I prepare ground for soy beans the same as if corn was
to be raised and for a grain crop drill in rows and cultivate
the same also. I use a common two horse corn drill with
bean plates for planting the crop. My rows are three feet
apart as that is as close as can be cultivated with the regular
corn cultivator. A half bushel of seed to the acre is about
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the right amount when planted in rows and cultivated. They
may be drilled solid with a wheat drill setting the drill for
two bushels of oats. About a bushel and a half to the acre is
needed this way. This method does well for a hay crop but is
not as good as cultivated for a grain crop. Soy beans should
be cultivated much the same as corn.
“Feeding Soy Beans to Hogs: If the hogs are turned in
when the leaves begin to turn yellow they will show their
gratitude by making very profitable gains and will continue
to do so as long as any forage is left.
“The soy bean is not a complete ration and should be
supplemented with half a feed of corn. I have no figures
as to the worth of soy beans when used as a hog feed
in connection with corn but one of the officials of our
experiment station in a conversation with me placed their
value as three times that of corn. As they yield from fifteen
to twenty five bushels per acre on good ground it may be
readily seen that they are a valuable crop when fed to hogs.
“Harvesting the Beans: Another method that has much
to commend it is to plant soy beans and corn in the same row
and hog down both the beans and corn. There will be very
little if any difference in the yield of corn and the beans will
do well.
“When allowed to ripen and then harvested and threshed
they take the place of high priced protein concentrates. The
protein content of the grain is thirty per cent which compares
very favorably with cotton seed meal, tankage, etc. A
common mowing machine using a clover buncher, or mowed
and raked like hay, are the prevailing methods of harvesting.
Care must be taken that they do not become too ripe before
cutting or they shatter badly. The greatest trouble I have
experienced is to get a thresherman to pull his machine out
for a small job. They may be fed whole or ground but I think
it pays well to feed them ground.
“About the time the pods are half developed is the best
time to cut for hay. The hay yield is from one and a half to
three tons per acre. The method of hay making with this crop
is not much different than that used with alfalfa. They should
be mowed and partly cured then put in cocks and left a day
or two before storing. The market for grain and hay are not
yet developed as the markets are for corn, wheat, etc., but in
the course of time no doubt our elevator men will be anxious
to buy both grain and hay. There is however at the present
time a healthy demand for good seed at remunerative figures.
“There are many varieties of soy beans but very few
of them are adapted to our climate. Much care should be
exercised in buying seed. The early Brown [Early Brown]
and Ito San are probably the best for Indiana but in the
central and southern parts of the state later varieties such as
Black Beauty, Hollybrook. Mikado and Sable are successful.
I raise the Early Brown exclusively and find no reason to
raise any other. Southern grown seed must not be used as
they will not mature in our climate even if early varieties are
used.

“Inoculation: A great part of the fertilizing properties of
the plant is its ability to gather nitrogen from the air and store
it in the nodules on the roots. If the ground is not inoculated
these nodules will not form and a great part of the fertilizing
feature is lost although the plants thrive about as well when
not inoculated as they do when they are inoculated. A
common though not the only way of inoculation is to take
soil from around the roots of inoculated plants. A half gallon
of such soil will inoculate an acre of ground. Most growers
of seed can supply inoculated soil.
“The cowpea is another crop similar to the soy bean.
The soy bean however produces a much heavier grain crop
and about the same amount of hay. The cowpea is of a viney
nature while the soy bean grows erect making it much more
easily harvested. While I have raised both cowpeas and
soybeans for several reasons I much prefer the soy bean.”
Address: Rush Co., Indiana.
180. Country Gentleman. 1915. Everyman’s garden: Crops
that will make the garden rich. 80(31):1240. July 31.
• Summary: “The gardener who can buy, at a reasonable
price, all the stable manure he needs is the exception.”
“If the ground is to be planted or trenched again this
fall, there is still time to grow a heavy covering of beans, soy
beans, cowpeas or field peas. The last named are the hardiest
and will stand light freezing. If you have a horse or a cow
any of these may be fed green or cured for hay, while the
stubble and the roots improve the mechanical condition of
the soil and add humus and nitrogen.”
“Interplant With the Vegetables: Cowpeas are more
like beans than peas. New Era is a rapid-growing variety;
a peck will be sufficient for a plot fifty by a hundred feet.
Soy beans somewhat resemble garden beans, but grow very
much larger. A good method of utilizing these is to have a
supply on hand, and interplant them with other crops that
will mature within two or three weeks. Planted in this way,
between the rows of sweet corn, early potatoes, lettuce,
radishes, and so forth, the beans will have the ground well
covered soon after the other crops are off, with a valuable
supply of humus-forming material to be turned under just
before killing frosts. They mature in about a hundred days,
but for spading under they may be sown now. Plant as you
would ordinary dwarf beans.”
“Assure Success by Inoculation: Success with the
various legumes cannot be made certain, even when good
seed is used and conditions are favorable, unless the bacteria
that live upon the particular kind of plants to be sown are
present in the soil.
“When a crop of the same kind has been grown on
your piece of ground, even if a number of years before,
the soil will usually be found all right in this respect. But
when a new thing is to be used artificial inoculation may
be employed, at very little cost, to make success more sure.
Soil in which plants of the same kind have been grown will
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answer the purpose. It should be freshly dug, kept from the
sunlight, applied on a cloudy day or late in the afternoon, and
immediately harrowed or raked in; otherwise, the bacteria
may be killed in the operation. A peck or two will make an
ample dressing for a fifty-by-fifty-foot plot.
“Inoculation with artificial cultures has now come into
general use. Like many other of the newer methods, you will
find that it is very simple.
“The bacteria are kept and transported in a ‘medium’
or jelly, which must be diluted according to direction and
spread over the seeds, which are then thoroughly mixed so
that each one receives a thin coating of the solution. The
bacteria, which live and work upon the roots, are ready
to take up their abode immediately the plant germinates.
Usually where one kind of clover has been grown others can
be started without any trouble.
“But when you plant things which you have not grown
in your garden before, such as winter vetch, soy beans,
cowpeas or alfalfa, or for garden peas and beans, if you do
not seem to have success with them, get a small bottle of the
bacteria and inoculate your seed before planting.
“As in the case of the bacteria in the soil, those in the
artificial culture are very quickly injured by exposure to the
bright sunshine or to any drying wind. The seed should not
be treated until you are all ready to plant.”
An oval photo shows the roots of a legume containing
many nodules: “The nitrogen-fixing bacteria live on the roots
of the legumes.”

maturing than the Mammoth. If the crop is to be cut for
hay, it is especially desirable to plant early varieties in order
that they may reach the proper stage of maturity while the
weather is yet good for curing. If the crop is to be pastured
off, early varieties are also desirable so that some seed will
be produced. If, however, it is to be plowed under for green
manure, the varieties should be chosen which will give the
heaviest growth. Among these are the Brabham and Iron
cowpeas and the Mammoth soy beans.
“The rate of seeding for both soy beans and cowpeas
naturally varies with the method of planting. If sown
broadcast, one bushel of soy beans or one to two bushels of
cowpeas are required to the acre. If sown thickly with the
grain drill, one bushel of either crop may be used; while if
planted in wide rows and cultivated, two to three pecks of
cowpeas or one and a half to two pecks of soy beans are
sufficient. Cowpeas and sorghum sown together make a
heavy yield of excellent hay or green forage. If sown in close
drills, one bushel of cowpeas and half a bushel of sorghum
should be used, while if grown in cultivated rows three pecks
of cowpeas and one to one and a half pecks of sorghum are
needed.”
“Another good leguminous crop to follow small grain,
particularly in the Carolinas and the Gulf States, is the
Spanish peanut. This variety grows quickly and makes good
yields of forage and nuts, and at the same time adds nitrogen
to the land. It is particularly good for growing on sandy land,
where the nuts reach their best development.”

181. Warburton, C.W. 1915. Legumes after grain: Crops to
produce fertility, forage, hay or cash. Country Gentleman
80(32):1276-77, 1808. Aug. 7.
• Summary: “Quick-Growing Crops to Plow Under: One of
the best methods of using land from which grain has been
harvested is to plant it to some quick-growing legume which
will add nitrogen to the soil and furnish a plentiful supply of
vegetable matter to plow under as green manure or to use as
forage for livestock. Cowpeas, soy beans and peanuts are the
best of these crops.
“The cowpeas and soy beans may be sown broadcast
with a grain drill or with a cotton planter. If the grain drill is
used they may be sown with all the holes open or, if the crop
is to be cultivated, only from every fourth hole. The usual
method is to sow broadcast or with all the holes of the drill
open.
“Except in the extreme South, where the grain crops
are harvested early and there is a long growing season, the
earlier varieties of cowpeas and soy beans should be chosen.
The better varieties of cowpeas for growing after grain are
the Whippoorwill, Brabham, Iron, New Era and Groit. In the
northern portion of the area, only early varieties like New
Era and Groit should be grown. Among the better and more
common varieties of soy beans are Ito San and Mammoth.
The Ito San and Medium Yellow are a month earlier in

182. Williams, C.B. 1915. Soy bean for the North Carolina
farmer. Farmer and Mechanic (The) (Raleigh, North
Carolina). Aug. 31. p. 12.
• Summary: “China and Japan are the greatest producers
and consumers of soy beans in the world. In this country,
particularly so in the South, North Carolina is the state in
which this crop is most generally grown. Thousands of
bushels are shipped from this State to other parts of the
country each year. They grow from the seashore to the
Western boundary, but at the present time their growth
in a more or less intensive way is confined largely to the
northeastern counties of the State. In field trials that have
been made by the Division of Agronomy in different parts
of the State it has been found that this crop not only makes
a satisfactory growth throughout the eastern part of the State
but also in the mountain and Piedmont sections. In the upper
Piedmont and mountains it has been found by repeated
trials as well as by the farmers themselves that the soy bean
generally does better than do cowpeas as a summer growing
legume. The chief reason for this is that the soy bean is much
hardier than the cowpea and will continue growing much
later in the fall than will the pea. Again, the plants will stand
a light frost in the fall without injury while the cowpea will
stop growing when the nights become cool and will be killed
by the first light frost.
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“Suitable Varieties: Of the two hundred or more
varieties that have been introduced into this country from
Japan, China, Manchuria and India, not more than a dozen
are commonly grown. In this State, it has been found that
where the growing season is short, as in the case of the upper
Piedmont and mountain sections, early maturing varieties
for seed production like the Wilson and Tar Heel [Tarheel]
generally do best. While in the eastern portion of the State,
Mammoth Yellow, Haberlandt, and Hollybrook are good
yielders.
In any portion of the State, for hay production, if the
seeding is made early enough, the Mammoth Yellow and
Haberlandt varieties are particularly well adapted. Serious
faults of many varieties are that they ripen unevenly and
the pods burst open when ripe and scatter the seed on the
ground. These qualities will have to be chiefly overcome by
the skilled plant breeder.
“Selecting and Preparing the Soil: Although this crop
will grow on a great variety of soils, it does its best growth
generally on mellow, fertile loams and clays. Soy beans
do fairly well on sandy soils, especially those containing
lime, Swampy and peaty soils after being drained and limed
usually produce well. The more favorable the soil the larger
the development of the plant will be ordinarily, while the
yield of seed frequently is comparatively small, but on poor
soils the production of forage will be relatively small in
comparison with the seed. This is true, to a considerable
extent, however, with most other plants. For their best
development they require a well drained soil, but are able
to stand more water in the soil than either corn or cowpeas
after they have begun to grown. Under no circumstances,
however, should the seed be down on soil which is saturated
with water for a greater portion of the year, nor on close or
other soils that are inclined to bake. Soy beans will grow
on soils too port to grow the clovers but will not generally
do as well on these as will cowpeas. Thorough preparation
of the soils is essential for best results. Breaking of the
land should be deep, and should be followed by a thorough
disking or harrowing. The seed bed should be fairly compact
underneath without being hard and the surface three of four
inches should be loose and mellow. All clods should be
crushed and weeds and grass destroyed.
“Inoculation Essential: Soy beans like other legumes
are characterized by their ability to take free nitrogen from
the air, if the soil is inoculated with the proper bacteria for
this crop. In growing soy beans on land for the first time,
especially in a locality where soy beans have not been grown
previously, it will usually pay to inoculate the soil by one
of the methods generally recommended, either using soil
from an inoculated field, or one of the commercial cultures.
The latter may now be secured at very reasonable prices.
In some parts of the state, I would say, however, that the
bacteria suitable for inoculating the crop seem to be quite
widely distributed in the soil. When soy beans are planted on

uninoculated soil, the second year, it will usually be found
that nodules are present on the roots in large numbers by
natural inoculation. Experiments have shown that something
like 50 per cent more nitrogen was found in the stems and
leaves of soy beans planted on inoculated than in those
grown on uninoculated soil.
“Fertilization: As soy beans on inoculated soil will be
able to gather their nitrogen from the atmosphere, it will
usually not be necessary on fairly good soils to add but little
if any commercial nitrogen. However, if the soil is poor, it
will pay to make an application of barnyard manure or add
sufficient cotton seed meal, dried blood, fish scrap or other
carriers of nitrogen to give the fertilizer mixture used on
the beans one or two percent of nitrogen. Ordinarily from
200 to 400 pounds of 16 per cent acid phosphate and 25 to
50 pounds of muriate of potash will supply the necessary
amount of phosphoric acid and potash needed by this crop
when grown on average soils in the eastern part of the State.
The acid phosphate alone will generally be sufficient to add
on average soils in the Piedmont and mountain sections
which are not generally in need of potash.
“Seed and Cultivation: Soy beans may be seeded
broadcast with a drill or they may be put in in rows. Where
sown for hay, soiling or grazing, they should be broadcast
or put in with a grain drill at the rate of one to one and onehalf bushels per acre, or if for seed, they should be planted
in rows 30 to 40 inches apart, putting about one-third of a
bushel of seed per acre and using a corn or bean planter. The
plants should average two to four inches apart in the row. In
planting, the seed should be covered from one to two inches
deep with a planter that does not compact the surface, as soy
beans, especially, planted deep are more subject to failure of
stand than most any of our other crops. The planting should
not take place until the land is fairly warm, a good time
being just after corn planting has been finished. The soy bean
may, however, be sown earlier than the cowpea. When sown
in rows, the cultivation should be shallow, especially after
the first one and should be sufficiently thorough and frequent
to keep down grass and weeds and to maintain a good dust
mulch.
“Soy beans are particularly valuable in short rotations
with small grains. The latter is removed in time in the spring
for the soy bean to be planted to make a complete growth
before frost. Particularly so, is this, in the Piedmont and
Coastal Plain section of the State. This crop may be used in
place of cowpeas in almost any rotation which the farmer
wishes to adopt. The soy bean does not seem to benefit an
immediately succeeding crop as much as does a crop of
clover or cowpeas. They fit into a rotation for the Central
and Eastern parts of this State as would red clover in the
mountain section.
“Soy Beans in Mixtures: Experiments have
demonstrated that this crop does well when sown in mixtures
with cowpeas, sweet sorghum or millet. By sowing with
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sorghum or millet, the yield of hay is increased and the
protein of the soy bean balances the carbo-hydrates [sic] of
the sorghum and millet.
“When sown with corn, the entire crop is either used
for silage or else for pasturage of stock. In sowing soybeans
or cowpeas, the Clay is a good variety of peas, with the
Mammoth Yellow bean, as they will practically reach the
haying period at the same time when sown together.
“Harvesting for Hay: The harvesting should take place
after the pods have begun to form, but before they are grown.
If left until the pods are fully ripe the beans will shatter out
badly, the leaves will fall off, and the stems will become
too woody for the best hay. There is a rapid decline in the
feeding value of the stems as the plants approach maturity.
In cutting, an ordinary mowing machine with side delivery
attachment or self-rake reaper may generally be used with
very satisfactory results. The vines should be cured in the
swath, winrow [sic, windrow] and cock as is generally done
with cowpeas, exercising care that the vines be exposed to
direct sun light as little as possible after they have wilted
in the swath, in order to prevent the leaves from falling
off. After wilting, rake into winrows and there allow to
remain for a day or two after which, if the weather has been
favorable, they may go into cocks or piles and be capped.
In good weather, they may go into the barn after remaining
in the cocks for about a week. In curing, the best results
are secured by the use of curing frames. These should be
so constructed as to admit of a thorough ventilation of air
through the center of the pile. The piles should be relatively
high in proportion to their diameter. Every precaution
possible should be taken in curing to save the leaves which
are the most valuable parts of the plants for feeding purposes.
On good land a yield of from one to two tons per acre should
be secured” (Continued). Address: Director, North Carolina
Experiment Station.
183. Williams, C.B. 1915. Soy bean for the North Carolina
farmer (Continued–Document part II). Farmer and Mechanic
(The) (Raleigh, North Carolina). Aug. 31. p. 12.
• Summary: (Continued): “Harvesting for Seed: The best
time to harvest for seed is when about three-quarters of the
leaves have fallen and most of the pods are ripe, but before
they have dried out too much and begun to split [shatter]. If
the pods are left to get completely ripe, they will burst open
in cutting and the seed will scatter out on the ground. This is
assuming that the vines are to be cut and thrashed [threshed].
However if the seed are to be harvested with one of the bean
harvesters that are now on the market, the seed will have to
be thoroughly ripe before the machine is put into the field.
When cutting plants that are to be sent through a thrasher
later, it should take place when they are slightly moist with
dew. The cutting can usually be done satisfactorily with an
ordinary mowing-machine with side-delivery adjustment, or
with a self-rake reaper or binder. Where the acreage is small,

frequently the plants are pulled out or cut with a scythe.
The thrashing may be done with a flail, pea-hullers, or with
grain thrashing machines after some simple adjustments
have been made. It will be an advantage to have a slight
dew on the plants before attempting to handle in thrashing
as the splitting of the seed will be materially lessened.
Thrashing should be done if possible in the field and with
as little handling of the vines as conditions as conditions
will permit. Soy beans ordinarily produce more seed per
acre than do cowpeas. From 15 to 40 bushels per acre are
generally secured, the average ranging from 20 to 30 bushels
when the beans are grown under favorable conditions. As
the seed spoil easily, they should not be stored in bulk after
thrashing, but put in loosely woven bags that will admit a
free circulation of air through them, or else be spread in
a thin layer over the barn floor. The seed of the soy bean,
unlike those of the cowpea, are rarely attacked by the weevil
or other grain insects.
“Soy beans possess a very high value for soil improving
purposes, but they do not seem to leave the soil in as good
condition when removed as do cowpeas and the clovers.
It has been estimated that the value of the fertilizing
constituents contained in a crop of soy beans applied to the
soil as green manure, is $2.44 per ton. As from six to ten
tons of green matter will be produced, it will be seen what
great value this crop possesses for soil improvement. Soy
beans hay, on an average contains 2.48 per cent of nitrogen,
0.40 per cent of phosphoric acid, and 1.32 per cent potash,
which at the commercial prices of these constituents usually
prevailing in the State would make the fertilizing value of a
ton of soybean hay $12.10. Soy-bean seed contain 5.30 per
cent nitrogen, 1.87 per cent phosphoric acid, and 1.99 per
cent potash. When the same valuations are assigned to these
constituents that have to be paid for them in commercial
fertilizers each bushel of soybeans will be found to contain
78 cents worth of fertility.
“Soy Beans for Soiling Purposes: The importance of
the soy bean as a soiling crop is becoming more generally
recognized by stockmen and dairymen. They have high
feeding value and generally produce good results when fed
properly. By planting at different dates, a succession of green
forage would be provided for six to eight weeks during the
latter part of the summer and early fall. When the crop has
become well established, it grows well during drought and
may come on when other crops have wilted and died. They
have been found in soiling purposes to be superior to a
mixture of oats and some other crops. Planted on good soil,
ten tons of green succulent, rich feed should be secured per
acre. If desired, this crop may be put into the silo. For this
purpose it is generally combined with corn, as it does not
seem to do well in the silo alone as it ferments badly, but
when mixed with corn this trouble does not seem to develop.
For silage, the plant should be cut as soon as the pods are
well developed but before they are ripe however. For soiling
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purposes the cutting should begin at flowering and may
continue until the pods are three-quarters grown. In putting
soy beans into the silo, they should be arranged in alternate
layers with some crop like corn making the corn layers
double thickness.
“Soy Beans for Pasturage: This crop is rich in protein
and as particularly suited for pasturing hogs especially when
the peas are grown for soil improvement. When the plants
are young and tender, the hogs will practically eat the whole
of the plant, but after they become mature and hard and
woody they will not be eaten so rapidly. By planting the
same variety at different dates, or by using different varieties
of different dates of maturity the grazing may be extended
over a considerable period. The grazing, however, should not
ordinarily begin until after the pods have fairly well formed.
The chief objection to the soy bean as pasturage crop is
that the plant soon after maturity begins to drop its leaves.
Although this crop is chiefly used for pasturing hogs, all
other kinds of live stock may be pastured on it if desired.”
Address: Director, North Carolina Experiment Station.
184. Koger Pea & Bean Thresher Co. 1915. The threshing
problem solved (Ad). Country Gentleman 80(37):1432, col.
1. Sept. 11.
• Summary: “Threshes cowpeas and soy beans from
the mown vines, wheat, oats, rye and barley. A perfect
combination machine. Nothing like it. ‘The machine I
have been looking for for 20 years.’ W.F. Massey. ‘It will
meet every demand,’ H.A. Morgan, Director, Tennessee
Experiment Station. Booklet 28 free.”
Note: This ad appeared in many subsequent issues of
Country Gentleman, including 13 July 1918, p. 30, col. 1; 7
Sept. 1918, p. 34, col. 1. Address: Morristown, Tennessee.
185. Brackbill, Hugh C. 1915. Protecting the soil: It should
never be without a cover. Country Gentleman 80(40):1525.
Oct. 2.
• Summary: “If possible the soil should never be allowed
to be without a cover even in the summer. The soy bean
as a summer cover crop is a favorite, and its use for green
manuring is past question. Besides the large amount of
forage produced the roots are valuable as a fertilizer, the
nodules on them often growing to the size of garden peas.
“I sowed several acres of the Medium Early Black
variety for seed. “’What is that stuff growing along the back
road?’ asked Johns. “’Soy beans,’ I replied.
“I asked Johns to go along and look at them closely.
Pulling a few stalks I explained the use of the nodules on
the roots, how they draw nitrogen from the air and store it
in the form of nitrates. “’Must you inoculate the soil as in
the case of alfalfa?’ asked Johns. “’I did this year, leaving a
small plot uninoculated. The nodules from the uninoculated
plot are not so numerous and not quite so large as those from
the inoculated soil.’ “’Then you will always inoculate?’ said

Johns. “’No. After I get the entire farm seeded once I don’t
think it will be necessary. Besides, the material is sometimes
difficult to obtain from the Government. I take one bottle of
solution and dilute it with one quart of water.
“’This is mixed with about a bushel of beans on the
barn floor until every bean has been moistened. Then I take
some middlings and mix with the beans. The meal clings to
the seed, prevents rapid evaporation and protects them from
the late afternoon sun. I always broadcast them late in the
afternoon and then harrow the ground.’
“Inoculation is Seldom Necessary for Cowpeas: When
grown for seed are the pods and stalks good for feeding?’
asked Johns.
“’Yes, they make fine feed, perhaps not quite so
palatable as when cut for hay, but the feeding value is about
the same. An analysis shows they are nearly equivalent to
wheat bran, as they carry a high percentage of protein. In
fact, when I can grow enough to supply my fattening cattle I
shall buy no bran at all.’
“Johns remembered that he was in a hurry. I think
he will try soy beans. Soy beans will grow in almost any
soil and will furnish more forage than cowpeas. Cowpeas
are often preferred to soy beans because of the readiness
with which the nodules are formed, but on account of their
slightly trailing habit they are not so well adapted for forage
as the beans. If grown for hay one peck of rye or millet to
every bushel of peas should be used. The rye and millet tend
to hold up the vines. Cowpea silage is steadily gaining favor
in the Southern and Central states. It contains nearly twice as
much digestible protein as corn silage.
“The Whippoorwill and New Era are the two varieties
best suited to the North. Inoculation is seldom necessary in
the case of cowpeas, as they adapt themselves to almost any
kind of soil, and the nodules are almost as numerous the first
year as the second.
“If sown broadcast one bushel of cowpeas should be
used to an acre and about one and a quarter bushels of soy
beans. One grower I know of says he will never use soy
beans again. He broadcast half a bushel of seed an acre. The
weeds took complete possession of the ground and his seed
was as good as wasted.”
“Seeing a neighbor cultivating corn I stopped to inquire
about the crops.
“’This corn,’ says Mills, ‘is mighty poor; I’ll have to get
some fertilizer and haul a lot of manure if I want a crop next
year.’
A photo shows a horse walking through a field of
soybeans: The caption: “Soy beans will grow in almost any
soil and will furnish more forage than cow peas.”
186. Harris, Franklin S.; Stewart, George. 1915. The
principles of agronomy: A text-book of crop production for
high-schools and short-courses in agricultural colleges. New
York, NY: The Macmillan Co. xvi + 451 p. See p. 282-83.
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Illust. Index. 20 cm. The Rural Text-book series, ed. by L.H.
Bailey.
• Summary: Chapter 22, titled “The clovers and other
legumes,” has a section on “Soybeans (Soja max)” (p. 28283) which describes the plant and its culture. “When used
for hay the time to cut is just as pods form. The rake ought to
follow the mower closely in order to prevent the leaves from
drying too quickly. Curing is best done in the cock, because
the stems do not then get too hard nor the leaves over-brittle.
Cattle, sheep, and hogs, for which the crop is best adapted,
do not relish the stems as they do softer food. Mixtures
of corn, cowpeas, sorghum, millet, and grass increase the
yield, but not the quality, which is naturally high. Hogs,
particularly, do well on soybean pastures. For seed, the crop
is handled as are field beans.”
The following section on “Other legumes” (p. 284-85)
states: “Peanuts are grown in the South for hog pasture and
for nuts.” Lupines and kudju [sic, kudzu] are used in the
United States and Old World for hay and pasture. “Vetch and
soybeans seem to be growing in importance and cowpeas are
much urged for the South.”
Note: Franklin Stewart Harris lived 1884-1960. George
Stewart was born in 1888. The book makes no mention of
soybeans in Utah. Address: 1. PhD, Prof. of Agronomy and
Director of the School of Agricultural Engineering; 2. B.S.
Instructor in Agronomy. Both: Utah Agricultural College,
Logan, Utah.
187. Illinois Farmers’ Institute, Annual Report. 1915. Soy
beans. Their use and value–Fertilization–Their place in the
rotation–When and how to sow. 20:251-52.
• Summary: Contents: Historical. Fertilization. Place in the
rotation. When and how to sow: For cover crop, for a full
crop, harvesting, threshing.
The soy bean “has come to stay. Its value as a forage
crop and its wonderful effects as a soil improver have given
it a secure foothold on many farms in Illinois. On most
Illinois soils the soy bean will generally give best results as
a grain crop, though it is excellent as a cover crop for green
manure for plowing under, as it provides a large amount of
organic matter rich in nitrogen.”
“For cover crop.–Soy beans may be sown between the
corn rows at last cultivation with a one-horse wheat drill,
using the middle three holes, although the shading by the
corn will not give them the same chance as when allowed
full possession of the ground after a small grain crop.
“For sowing after harvest on oat or wheat stubble fields
where clover has not been sown or has failed, or after early
potatoes, and as an orchard cover crop, soy beans cannot
be too highly recommended. For this purpose the seed
may be drilled solid at the rate of 1 to 1.5 bushels per acre
after either double disking and harrowing or plowing and
harrowing the stubble ground.
“Harvesting.–When intended to use as hay, the soy bean

should be cut soon after the pods are about half developed. If
left much later the stems become quite woody and inferior in
feeding quality. The method of hay-making is most radically
different from that used with clover, but the curing process
takes a little more time. In bright weather the crop may be
mowed one day, windrowed the next, turned the third day
and put up in small cocks, where it should partially cure
before putting into the barn or stack two or three days later.
“When harvesting for seed the most satisfactory
method is to cut the crop with a mower having a good side
delivery attachment which clears the track for the team on
the next round. If planted in rows and cultivated, the ground
can hardly be kept quite level and a special arrangement
may be needed to raise the sickle-bar sufficiently to keep
it from digging on the rows. The self-binder may also be
satisfactorily used in harvesting this crop. Cut the crop for
seed as soon as most of the pods are ripe. At this stage, most
of the leaves will have turned yellow and many will have
fallen off. The crop will be ready for storing or threshing
soon after cutting. A very satisfactory method is to stack the
crop soon after cutting and then thresh from the stack at a
later convenient time.
“Threshing.–Threshing may be done very satisfactorily
with the common threshing machine arranged so as to run
the cylinder at about half the usual speed for threshing
wheat or oats, without changing the speed of the separator,
by means of two extra pulleys of double the usual
circumference, which are put in place of the regular ones
at either end of the cylinder shaft. In addition, most of the
concave teeth should be removed and, possibly, a board put
in place of the lower concave. A machine fitted in this way
may be made to do clean work without splitting many of
the seeds. A corn shredder can also be used for threshing the
beans as they shell out readily when ripe and properly dried.”
188. Owen, Irving L.; Boughner, William C. 1915. Report
of the Department of Farm Crops. New Jersey State
Agricultural Experiment Station, Annual Report 35:201-06.
For the year 1914. See p. 204-05.
• Summary: The section titled “Rice Straw and Soy Beans”
states: “The growing of rye straw followed by soy beans for
seed as a two-crop proposition has worked out very well
this season... The rye was sown in the Fall of 1913 with
fertilizer applied... The field was plowed after the first rain
and planted to Ito San soy beans in rows 28 inches apart
using one-half bushel per acre. Fertilizer was applied with
the grain drill previous to planting the mixture being 225 lbs.
acid phosphate and 75 lbs. muriate of potash per acre. The
beans were harvested with the self-rake reaper and threshed
from the field. The straw was used in the horse barn for litter
as a comparison with sharings [shavings?] had shown this
straw to be worth eight dollars a ton when used as litter not
including the value in the manure.”
Table no. 6–Rye straw and soy Beans. “Summary–Soy
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Beans: Total value of crop: 66 bushels of seed @ $2.00 per
bushel, $132; 4.9 tons of straw @ $8.00 per ton, $39.20;
$171.20; total cost: labor, seed and fertilizer, $97.46; total
profit–6 acres, $73.74; average cost per acre $16.24; average
profit per acre, $12.29; average yield seed per acre, 11
bushels.” Address: 1. Farm Manager; 2. Foreman [New
Brunswick, New Jersey].
189. Vrooman, Carl. 1916. Grain farming in the corn belt
with live stock as a side line. Farmers’ Bulletin (USDA) No.
704. 48 p. Jan. 20. See p. 16-19, 21-23, 25.
• Summary: Soy beans are mentioned briefly (p. 16-17) in
the section titled “Rotations.” One good rotation is corn,
soy beans or cowpeas, wheat, then clover and timothy. A
good sandy land rotation is soy beans with a rye cover crop
followed by corn with a rye cover crop.
The section on “Legumes” (p. 17-22) states that
“Alfalfa, soy beans, clover, and sweet clover are the legumes
best adapted to the corn belt.” “Alfalfa can be made to grow
fair crops on poor soil, but if the soil is very thin it is always
advisable to put on a good coating of stable manure or grow
and plow under a crop of soy beans, cowpeas, or sweet
clover, before seeding to alfalfa.”
The subsection on “Soy Beans” (p. 21-22) states: “Soy
beans are a splendid legume crop with which to fill in when
clover or other crops fail, or for building up thin, sandy soil.
At present they bring the largest money return when sold for
seed, but are a profitable crop, either cut for hay, used for
pasture, hogged down, or fed as concentrates. This crop is
usually planted a little later than corn, on ground prepared
as for corn. Whether sowing solid or in rows, use from four
to five pecks of seed per acre. Inoculation is necessary when
starting soy beans on a new field. A grain drill is the best tool
for seeding soy beans.”
“Cut soy beans for hay while the leaves are still green
and with the beans in the ‘dough.’ For seed, cut after the
leaves are well ripened and beginning to fall and the seed
pods well dried and almost ready to open. If allowed to
stand too long, however, a large percentage of the beans will
shatter out in handling. Cut for hay with an ordinary mower
and rake and bunch as soon as the vines have wilted, It takes
several days of bright drying weather to cure the hay so
that it can be stacked safely or put in the mow. Cut for seed
with the binder, if the vines are tall enough, otherwise use a
mower, preferably with a buncher attachment. If you have
no buncher, use the mower and follow immediately with the
rake, Handle the vines as little as possible.
“Soy beans are easily thrashed with either a bean huller
or a common thrashing machine. If the latter is used, all the
concaves should be removed and the cylinder run at about
half-speed. Thus few beans will be cracked, yet if a good
current of wind is kept on the riddle the beans will be well
cleaned.
“Care should be taken to let soy-bean seed dry

thoroughly before putting away in tight bins, as they contain
a large amount of moisture.
“Another way to handle soy beans is to drill them
with corn and then hog off both together. This makes
approximately a balanced ration, which serves admirable for
hog feed. A field planted in this way is almost sure to give a
good cash return. A farmer in Champaign County, Illinois,
hogged off 40 acres of corn and soy beans in 1914 and found
that the field gave him a net profit of $9.60 per acre more
than any other field on his 800-acre farm.”
Soy beans are also discussed in the section on
“Inoculation” (p. 25). Address: Asst. Secretary of Agriculture
[USDA].
190. Kuraz, Rudolf. 1916. Ueber den Anbau einiger
Oelpflanzen: 4. Soja hispida Moench [On the cultivation
of some oilseeds: 4. The soybean]. Pharmazeutische Post
(Vienna; later renamed Pharmaceutische Post) 49(31):31720. April 15. [5 ref. Ger]
• Summary: Note: This is a good introduction to and
summary of earlier publications on the soybean, with many
partial in-text citations.
The coarse-haired soybean (rauhhaarige Sojabohne)
(Soja hispida Moench.) is an annual legume which,
depending upon the variety, reaches a height of 40 cm to 1
m, and under favorable conditions even more. It is a very
foliose (blattreich) plant. The color of the leaves is bright
green, and sometimes also dark green. Their form varies.
They are long stemmed, tripinnate (dreizählig gefiedert), and
thickly covered with stiff hairs. The color of the hairs is for
the most part brown, and less often whitish gray. The upright
and branched stem is likewise thickly covered with hairs.
The blossoms are minute and colored white to dark purplish
red. They sit together for the most part in a cluster of from
two to eight. They are odorless. The fruits are pods that are
bivalvularly dehiscent (zweiklappig aufspringend), somewhat
constricted [or threaded] (eingeschnürt) between the seeds,
bent a little bit in the shape of a sickle, and very numerous.
Most of them sit along the main axis, they are for the most
part covered with brown hairs, and contain from one to four
seeds, the size and color of which are different. The shape of
the seeds is more or less spherical or oblong, the diameter is
from 4 to 8 mm, and the thickness is always smaller than the
width. The color of the seeds is straw yellow, olive yellow,
olive green, green, brown, or black. Depending upon the
variety, the weight of one hundred seeds amounts to from
8 to 20 g. Deviations upwards as well as downwards also
occur.
The soybean is currently cultivated primarily in
China, above all else in Manchuria, as well as in Japan,
Korea, Formosa [today’s Taiwan], and India. In addition,
considerable cultivation areas are dedicated to the plant in
the Philippines as well as on Java and Borneo. More or less
successful agronomic trials outside of Asia have been carried
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out thus far in particular in Italy, Russia, France, North
America, and then in Algeria and Tunisia.
In Austria, Haberlandt (Die Sojabohne [The Soybean],
Vienna, Carl Gerold’s Sohn, 1878) undertook to make the
soybean known. Even though his agronomic trials were to
the greatest degree accompanied by success, the plant still
did not become established. Why that is the case is hard to
say. In more recent times, interest in soybeans (Soja) has
awakened with us once again. Among others, it has been in
particular Fruwirth (“Die Sojabohne”) [“The Soybean”],
Fühlings Landwirtschaftliche Zeitung (Fühling’s Agricultural
Journal, 1915, vol. 3/4) who has devoted himself to it.
This year, our committee is carrying out its third year of
agronomic trials with the yellow-seeded soybean under an
order from the Imperial-Royal Ministry of Agriculture (k.k.
Ackerbauministerium). A report about it will appear at the
end of the year. And in the agricultural practice, there are
those who are newly occupied with this important legume.
The varieties of the soybean are extraordinarily
numerous. Thus, for example, just the soybeans (Soja)
that are grown in China today have close to four hundred
varieties. This also appears to be understandable if one
thinks that as Li-Yu-Ying [also known as Li Shizeng, Li
Yuying, Li Yu-Ying, Li Yu-ying] (Le Soja, sa Culture, etc.
[The Soybean, Its Cultivation, etc.], Paris, Chalamel, 1912)
indicates, this important oil and food plant has already been
cultivated for five thousand years. For Austrian conditions,
it is only a few early-maturing varieties that come into
consideration for cultivation for the purpose of obtaining
seeds.
Even though the soybean is capable of demonstrating
a significant capacity for adaptation with regard to
climate, even the earlier varieties do in fact require a total
temperature [heat units] (Gesamttemperatur) of 2,300ºC. for
good maturation. In general, this temperature does not need
to be too high at all (in July and September, an average of
around 17 to 20º), but it should be distributed as evenly as
possible and last for a sufficiently long time. In particular, the
autumn should be evenly warm (in September, an average of
14º). The success of soybean cultivation (Sojakultur) is less
dependent upon the quantity of precipitation. The soybean
withstands dryness and even the greatest drought very well.
Lasting wet weather during the vegetation period, on the
other hand, has the consequence that the seeds sometimes
do not mature completely. Even the autumn may not be too
wet. For that reason, areas with a dry summer are in general
more favorable for the cultivation of the soybean for the
purpose of obtaining seeds than those with a wet summer.
The soybean is relatively resistant to frost in the spring and
autumn. According to Fruwirth, the majority of the forms
are only killed off at -2.7ºC, and some even withstand
this temperature. Soybeans that were planted by us even
withstood a frost of -2.5ºC in 1915 without undergoing any
considerable damage. The yellow varieties appear to be the

least sensitive to the cold. In general, it can be said that the
early-maturing soybeans can be grown anywhere in areas
with a winegrowing climate with satisfactory success.
For the more northern areas of Austria, it is in fact
only the very early varieties that can be planted in warm,
protected areas. However, even in this case, it appears to
be advisable in the name of caution to be convinced of the
cultivation capability of the plant first by means of trials at a
small scale before going on to plant large areas. In southern
areas of our monarchy, on the other hand, good harvest
results may be expected with certainty.
With regard to the soil conditions, the soybean is
likewise very capable of adaptation. In this regard, it does
not make any especially high demands and it provides good
yields on a variety of soils. It is only the case that the soil
must not stick together too much, because otherwise the
entire development of the plant–along with the maturation,
as well–will be significantly delayed. Wet areas are likewise
unsuitable for the soybean. It thrives best on a light, very
well loosened, dry, deep, porous and sandy loam soil. It
also seems to require a sufficient calcium content. The area
should always be as free as possible, but within that context
also warm, sunny, and protected from the wind. Since the
soybean extracts a significant quantity of nutrients from the
soil, it is necessary for the field that is to be planted to be
rich in plant nutrition that can be easily assimilated. On poor
soils, it is therefore necessary to see to the proper addition of
nutrients. Within that context, it is above all else phosphoric
acid that comes into consideration, since it is capable not
only of bringing about an increase in and enlargement
of the seed harvest, but also substantially supporting the
exploitation of the potassium fertilizing that is provided at
the same time. According to Lechartier, sufficient quantities
for one hectare are 200 kg of superphosphate (16%) or 400
kg of Thomas meal (Thomasschlacke), 200 kg of potassium
salt, and around 100 kg of Chile saltpeter [sodium nitrate]
(Chilisalpeter: sic, Chilesalpeter). In most cases, though,
it is possible to do without nitrogen fertilizing, since that
nutrient almost always remains ineffective. But the fertilizing
should not be unbalanced. However, soybeans should never
be planted on fresh barn manure fertilizer, but rather always
only one or two years thereafter.
As a field crop, the soybean finds a good position [in
a crop rotation] after grain. In general, though, it may be
planted after any crop. Since during its vegetation period,
it does not allow weeds to come up and therefore keeps the
ground clear, and since like all legumes, it collects nitrogen
to a certain degree, it also constitutes a good prior crop [in
a crop rotation] for any crop. It is usually the case that grain
is planted again after soybeans. It can, however, be planted
on the same field for several years in a row without the yield
decreasing notably.
In terms of the preparation of the soil, a proper
loosening of the surface soil is to be attended to. For that
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purpose, a deep plowing is carried out in the autumn. The
field than lies in coarse furrows over the winter. In the
spring, a good crumb cover (Krümmeldecke) is produced
with a cultivator (Exstirpator) and then, before sowing, with
the harrow. If soybeans are to be planted after grain, then
on lighter soils the stubble is simply plowed under in the
autumn.
According to Fruwirth, the germination of the soybean
only takes place with an average temperature of 9 to 10ºC.
Even though the germinated seedlings are not especially
sensitive to lighter frosts, it is not necessary to hurry with the
sowing, since the seeds that are planted later usually easily
catch up with those that were planted earlier. Because of the
rather long lifespan of the plant, though, on the contrary it is
not advisable to delay the sowing too long, since in that case,
the soybeans are no longer capable of developing properly
before the blossoms set. According to trials by Haberlandt,
with later sowings (from May 19 onward), the size of the
seeds and their absolute weight decreased more and more.
For that reason, the sowing is only to be carried out most
expediently once the soil has warmed sufficiently and no
great return of cold is to be feared. In our areas, the last week
of April through the first week of May is the most suitable
time. In southern areas, the planting can of course take place
correspondingly earlier; in Dalmatia, for example, already as
early as the beginning of March. For the cultivation, only the
nicest and largest seeds should be used (Continued).
191. Kuraz, Rudolf. 1916. Ueber den Anbau einiger
Oelpflanzen: 4. Soja hispida Moench [On the cultivation
of some oilseeds: 4. The soybean (Continued–Document
part III)]. Pharmazeutische Post (Vienna; later renamed
Pharmaceutische Post) 49(31):317-20. April 15. [5 ref. Ger]
• Summary: (Continued): With field cultivation, Fruwirth
recommends cutting if at all possible in dew (with a scythe
or grass mowing machine) in order to avoid a loss of
seeds and, with advanced maturity, to introduce the use of
tarpaulins (Plachen). With a vegetative period that is too
short, the plants are also pulled up and then are placed on
a clover stand (Kleereiter) for after-ripening. According to
Haberlandt, in this way, the after-ripening takes place in an
excellent manner. If during the final period, frosts occur and
the leafy crowns (beblätterte Gipfel) of the soybeans are
burnt, then according to Haberlandt it appears that the afterripening continues without being interrupted. Threshing with
a machine is only carried out in the winter. In this regard,
Fruwirth recommends a low speed of the drum, wrapping
the hammer stone with strips of leather, or using a drum with
wooden cleats.
It is advisable to keep the seeds that have been obtained
in rooms that are dry, airy, cooler, and completely secured
against mice.
The yield of seeds is not too high for our northern
areas. With reasonable cultivation, it ought to fluctuate for

the most part between 700 kg and up to at the most 1,500
kg for one hectare. In the more southern areas of Austria,
yields of around 2,000 kg for one hectare can be expected
in the favorable case. In addition, 1,000 to 4,000 kg of straw
and pod shells are harvested which can be exploited as
livestock feed (especially for sheep). As far as the pests of
the soybean are concerned, the hare is the most aggravating
among them. The unenclosed cultivations of soybeans are
often completely devoured by hares. It has also been cited
that the leaves of the plant are from time to time attacked by
a fungus, Septoria sojina Thüm., as well as being eaten by
the caterpillar of the small painted lady butterfly (Vanessa
cardui L.) As far as the other foes of the soybean, Haberlandt
also indicates the following: the larvae of Agriotes segetis
[now classified as Agriotes lineatus] (wireworm), which from
time to time attack the germinating seeds, flower chafers
(Rosenkäfer) and earwigs, and the larvae of the European
mole cricket (Maulwurfsgrille). The ripe seeds are threatened
by field mice in the field and the barn and by hamsters in
the field. As far as parasitic fungus (Schmarotzerpilz) is
concerned, it can be said in general that as has already been
established by the agronomic trials of Haberlandt and then
confirmed by later agronomic trials, the soybean enjoys an
infallible immunity against nearly all plant parasites.
Continuation and conclusion to follow.
Note 1. Translated by Philip Isenberg (MM, CT), Long
Beach, California.
Note 2. This is the earliest article seen (April 2020) in
the AustriaN Newspapers Online (ANNO) database that
contains the German word Sojakultur (soybean culture /
cultivation). This word appears in 24 different issues of these
newspapers from 1916 to 1945.
Where are Dalmatia, Istria, Gorizia, and southern Syria
today? The translator explains:
“As you can imagine, it’s a little bit complicated.
Dalmatia is in today’s Croatia.
While the peninsula of Istria (Istrien) used to all be
part of the Austro-Hungarian empire, by the end of the wars
it was divided up between Italy and Yugoslavia and then
between Croatia, Slovenia, and Italy.
Goriza (Goerz) used to all be part of the AustroHungarian empire, by the end of the wars it was in Italy but
then occupied by Yugoslavia and then the newer part grew
up in Yugoslavia which then became part of Slovenia, while
the older part remains in Italy.
There is a Southern Styria (Sudesteiermark) which is all
within today’s Austria, but south of that is what the Austrians
now call Lower Styria (Untersteiermark) which was part
of Yugoslavia but then incorporated into the Ostmark part
of the Reich during the Nazi period but then given back to
Yugoslavia after World War II which then became part of
Slovenia.
So you can see why I left these four up to the reader!
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192. Hartford Courant (Connecticut). 1916. Farmers urged
to raise soybeans: Plant is food for stock and fertilizer for
field. State college issues bulletin. April 20. p. 3.
• Summary: “The weekly press bulletin issued by the
Connecticut Agricultural College at Storrs, containing
information of interest to farmers and others, is as follows:–
Soybeans for Connecticut.”
Contents: Why grow soybeans? Nutritive ratio.
Digestible nutrients in 100 lbs. Excellent green fodder for
supplemental pasturage. Can be plowed under to increase the
humus and fertility of the soil. Recommended varieties for
Connecticut: Hollybrook, Medium Green, Ito San. Can be
grown separately, or mixed with corn at the cutter, or grown
with corn either between or in the hills. Lime and inoculate
soil for best growth.
193. White, Buxton. 1916. The soy bean industry of eastern
North Carolina. North Carolina State College of Agriculture,
Extension Circular No. 9. 8 p. April.
• Summary: Contents: Introduction. Environmental
requirements. Varieties. Preparation for planting.
Fertilization. Inoculation. Time of planting. Seeding
and cultivation. Soy beans in rotation. Soy beans in
combinations. Seed production. The seed for oil. Soy beans
for hay. As a pasture crop. As a soiling crop. For ensilage.
Conclusions.
“Introduction: The soy bean, soja bean, or stock pea as
known locally, is a crop which is justly playing an important
role in eastern North Carolina in the present movement
for diversified farming... This bean has various points of
superiority which commend it to the farmers of this country.
One of its common uses is for hay, which is equal to alfalfa
and red clover in feeding value. It is especially suitable as a
pasture crop for hogs, and it also makes an excellent ensilage
with corn. The soy bean can be utilized to advantage for
green manuring, greatly increasing the supply of humus and
nitrogen in the soil...
“Varieties: There are at the present time about fifteen
varieties of soy beans handled commercially by seedsmen,
but in eastern North Carolina, where seed production is the
principal purpose for which grown, one variety, Mammoth
Yellow, comprises the bulk of the crop. The Mammoth is
the largest growing and latest of our present commercial
varieties. Under average conditions it grows from 3 to 5
feet high, the height attained depending principally on the
character of the soil. Ordinarily it requires from 120 to 150
days to mature a crop of seed. The Mammoth yields well
in both grain and roughage, but the character of the latter
is rather coarse. Under no circumstances should the seed
be planted more than two inches deep, this variety being
most exacting in this detail. The habit of growth is such that
it can be readily harvested with machinery. The Tar Heel
Black [Tarheel Black] is somewhat similar to Mammoth,
but matures about a week earlier and makes a slightly better

grade of forage, being more branchy. The Haberlandt is a
low, bushy bean, about twenty to thirty days earlier than
Mammoth and a heavy seed producer. Tokio has a habit of
growth similar to Haberlandt, but is later and larger. It holds
its foliage longer than Mammoth or Tar Heel and is one
of our heaviest yielders. All these latter varieties are well
suited to the eastern part of the State and are supplanting the
Mammoth on a number of farms.”
“Seed Production: For seed production the soy bean
has been a very profitable crop, but the industry has been
developed mainly in a few sections, of which eastern North
Carolina is perhaps the largest in the United States... Under
ordinary conditions the best varieties yield from 20 to 30
bushels per acre and sell for $1.25 to $2.50 per bushel to
seedsmen or $1 per bushel to oil mills.”
“For feeding to farm animals the seeds are ground and
mixed with less concentrated feeds. Experiments comparing
soy bean meal and cottonseed meal indicate the superiority
of soy bean meal for both milk and butter production.
“For harvesting the seed there are two methods in
general use in eastern North Carolina. The older and more
common practice is that of cutting the vines, curing, and
thrashing. The other, which has been rapidly gaining in
popularity, is that of gathering the beans from the mature
standing vines in the field by means of a patented bean
harvester, of which there are several makes [such as the
Gordon Harvester].
“For thrashing, the plants may be cut any time from the
yellowing of the upper leaves until all of the leaves have
fallen. The vines should remain in the field until the seed are
thoroughly cured. The thrashing may then be accomplished
by an ordinary grain thrasher, with a few adjustments. The
cylinder should be run at one-half speed, but at the same time
the rest of the separator should be run at the usual speed.
In order to avoid splitting the beans, some of the concaves
should be removed.
“The bean harvester is a two-wheeled machine which
straddles the row and is drawn by two horses. As the
machine moves over the row of plants, four rows of rapidly
revolving arms shatter the beans into a receptacle at the rear.
For the successful operation of this harvester the crop must
be on ridges elevated not less than 6 to 8 inches above the
water furrow, and the plants should have shed their leaves.
Under favorable conditions, two men and two horses can
harvest an acre of soy beans in two hours by this method.
While there is a slight waste with this harvester, it is more
than compensated for by the saving of time and labor.”
“The Seed for Oil: In an effort to reduce the cotton
acreage last year more soy beans were grown in eastern
North Carolina than ever before. The production was so
great that it was impossible to dispose of the crop through
seedsmen, as was the general practice previously. However,
as a way out of this difficulty, the Division of Agronomy
of the State Department of Agriculture induced several
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cottonseed oil mills to lengthen their running season by
the extracting of soy bean oil, which, until now, has been
a practically untouched industry in this country. The
experiment met with marked success, and a constant market
for the seed is now assured...
“Conclusions: The meal from the seed of this legume is
now attracting some attention as a human food, and the oil
and cake from them have become commercial products...
Having once gained an introduction, the soy bean has rapidly
grown in popularity as its virtues have been disclosed, until
today it holds a permanent place in the cropping systems of
the eastern Carolina farms.”
Photos show: (1) A close-up of rows of soy beans
in eastern North Carolina (front cover). (2) Two people
harvesting soy beans grown between corn rows with a
bean harvester (p. 6). (3) Two people emptying beans from
another type of harvester (p. 6). (4) Soy bean hay being
cured (p. 7). Address: Asst. Agronomy.
194. Dacy, George H. 1916. New products from soy beans:
The crop yields valuable meal and oil. Country Gentleman
81(23):1145. June 3.
• Summary: “Seven North Carolina oil mills converted
100,000 bushels of soy beans into approximately 4,800,000
pounds of meal and 94,500 gallons of oil during the recent
milling season. The successful production of soy-bean meal
and oil on a commercial scale is notable in that it places on
the market a mill feed containing twenty to twenty-five per
cent more protein than does cottonseed meal; it affords the
soy-bean raisers a new and profitable market outlet for their
grain; it provides an oil that is suitable for practically all the
purposes for which cottonseed oil is used and that can be
sold at a lower price, while it will boom the bean business so
that a large acreage of the soil-improving soys will be raised
each year.
“Any oil mill equipped to handle the cotton crop can
also mill soy beans. In fact, the milling of these two crops
will probably become twin operations with the average mill.
As soon as the cotton milling season is over soy beans will
tackled, so that the average working period of the mill will
be lengthened. This will permit the employment of a more
permanent labor supply.
“The average mill will accommodate 45 tons of
cottonseed during 24 hours, while it will handle only 15 tons
of soy beans during a similar period. One ton of cottonseed
usually yields 900 lb of meal and 40 gallons of oil; one ton
of beans will produce from 1600 to 1650 lb of meal and 31.5
gallons of oil.
“Soy-bean meal is a valuable dairy and poultry
feed because of its high content of protein... When it
becomes widely known this meal will be in demand over
cottonseed meal. At present there is practically no market
for the product, so the current supply was sold to fertilizer
companies for use in high-grade fertilizers. The meal brought

$40 a ton for this purpose. On the Pacific Coast, where soybean meal has been manufactured for several years as a dairy
feed, the material has become very popular at $37.50 a ton.
“The soy-bean belt of North Carolina includes Beaufort,
Hyde, Tyrrell, Chowan and Pasquotank Counties. In that
section nearly every farm grows an annual crop of soys...
“Most of the beans are Mammoth Yellows, as this
variety is well adapted to local conditions and has been most
popular since its introduction into the state in 1882.
“Formerly the farmers cut their beans with a mower
at harvest time. Then they would rake and stack the forage
and thresh the seed with an ordinary grain separator, in
which blanks were substituted for some of the concaves. The
custom was to pay the machine man one-eighth of the seed
for his work. This really meant that the threshing cost about
twenty cents a bushel. Some farmers, who grew only a small
acreage, flailed the seed out by hand, but this was a slow and
expensive method.
Special bean threshers, which sold for $100 to $250,
depending on the size and type, have been on the market for
some years. They perform good work when the beans are cut
with a self-rake reaper or binder and are fed into the thresher
in a well-cured, dry condition. However, such a machine
involves a large cash outlay unless a number of neighboring
farmers own it jointly, and then it is necessary to handle the
bean crop several times before the threshing operation is
completed.”
“Consequently a new type of combination harvester and
thresher, which has been in use only two seasons, has met
with the glad hand among the Tarheel bean growers. The
device has but one adjustment and on this account is adapted
for use only in fields where the beans are grown in ridged
rows. Such a method of planting is practiced in order to
provide a simple system of drainage.
“The machine is pulled by a team of horses or mules,
and it requires two men to operate it in order to harvest
from 75 to 100 bushels of beans a day. The implement is
provided with a number of pickers or fingers which work in
centrifugal fashion and shred the bean seed from the pods
and stalks, leaving the forage standing in the field. The seed
passes through the machine where it is cleaned before it is
deposited in sacks at one side.
The machine wastes some beans over the ground during
the harvest. The farmers turn hogs and cattle into the bean
fields to range on the forage and waste seed after threshing.
These bean threshers and harvesters cost ninety dollars, but
they measurably lessen the cost of producing soy-bean seed.”
“The average yield of seed is from 20 to 25 bushels to
the acre. Last year the lowest price paid by the oil mills for
seed was $1 a bushel, while the top was $1.20... many of the
oil mills are contracting with farmers to raise large acreages
of soy beans this season. One farmer has agreed to raise
about 1000 acres, while several others will devote from 200
to 500 acres of beans.
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“All the farmers are not using their bean
fields exclusively for the production of seed to
be marketed as a cash crop. Some convert the
beans into pork by hogging off, while others
make silage or hay from the forage, or feed it as
a soiling crop.
“Soy-bean meal merits a trial on every
American dairy farm. It contains about 25%
more protein than does cottonseed meal...
“Soy bean meal has also been converted
into flour, which makes extremely nutritious
bread. No doubt 1917 will see some soy-bean
breakfast food on the market.”
A photo shows a cottonseed-oil mill, with a
tall smokestack, that can convert soy beans into
meal.
Note 1. This is the earliest document
seen (June 2021) that mentions the use of
a “combination harvester and thresher” or
“harvester and thresher” for soybean production. More
advanced models of this machine soon came to be called a
“combine.”
Note 2. This is the earliest document seen (June 2020)
that discusses the use of a early combine-like machine for
soybean production.
Note 3. This is the earliest document seen (July 2016)
containing the term “soy-bean belt” (or “soy bean belt”),
however it is referring to that belt only in the one state of
North Carolina.
195. Drake, J.A. 1916. Management of sandy-land farms in
northern Indiana and southern Michigan. Farmers’ Bulletin
(USDA) No. 716. 28 p. June 9. See p. 2-11, 15-21, 26-29.
• Summary: “The growing of soy beans and cowpeas for
seed offers a definite approach to the entire problem of farm
improvement in these sandy-land areas of the section. Soy
beans and cowpeas are profitable crops on the poorest of
these sandy soils...” (p. 2). They add nitrogen and organic
matter to the soil, and can be grown for hay to feed dairy
cows.
A long section titled “Soy bean and cowpeas” (p.
6-11) discusses their special characteristics and benefits,
inoculation, hogging off, and seed production.
A photo (p. 9) shows a good crop of soy beans growing
in rows on sand. A rear view shows a farmer seated on a
cultivator pulled by two horses.
The section titled “Rotations and cropping systems”
(p. 15) discusses continuous cropping with soy beans; soy
beans can also be used in a two-year rotation with corn, a
three-year rotation with corn and rye (or rye and vetch),
several four-year rotations (corn, soy beans, corn, cowpeas;
or corn, soybeans, rye, clover), and a five-year rotation (corn,
soybeans or cowpeas, corn, rye, clover).
“Conclusion: The normal stages of development for

the average sandy-land farm of this general section should
be three in number. The first should be that of growing and
selling cash crops, among which soy beans or cowpeas for
seed should have a prominent place.
“The second should be a transition stage, in which
live stock is being introduced as rapidly as fences can be
purchased and built, and as the farm can be made to produce
the necessary feed and pasture.
“The third stage should be that of a general and welldiversified farm system, with the proper balance between
cash crops and live stock which will afford profitable
employment for the entire year, maintain crop production in
a reasonably high state, and yield a suitable labor income.”
Address: Agriculturist, Office of Farm Management, USDA.
196. Christian Science Monitor. 1916. Soja bean is being
cultivated through South: Black pea works its way into favor
of farmers–Seed is salable–Plant good forage. June 10. p. 19.
• Summary: “Norfolk, Virginia–The soja bean, sometimes
called the Japan pea, originated in Asia, just where or when
or by whom is not known. It may have been India or China,
probably the former; but it came to the United States by way
of Japan, hence the name Japan pea.” Just when it came to
the South is also unknown, but it succeeded in staying, says
the Virginia Pilot.
“Like the people where it originated, and from where
it came to America, it is truly a peculiar product. There are
more than 40 varieties of the soja in the United States, and in
Norfolk county, Virginia, there were more than 30 varieties
shown. / “The most popular and productive variety here is
the black pea or bean, coming to Virginia from Texas a few
years ago, and [sic] has worked its way rapidly into the favor
of the farmers. It is found on nearly every form [sic, farm]
and is increasing in acreage each year.” Improved methods
and machinery for planting have made the pea “one of the
most popular forage crops in the entire South.”
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Saving the seed is an important feature. During the
past two years machines of different types have entered the
field, and these do in one day the work of 150 hands, where
the saving of seed was done by hand labor. The threshing
machines for threshing wheat, oats and rye are also used to
thresh the sojas, by making a slight change in the cylinder or
concave.”
“The yield of seed is from 15 to 20 bushels per acre,
which commands from $1 to $2.50 per bushel, generally
about $1.40. The forage or fodder in such case, after
threshing or shredding, is worth on the farm about $10 the
ton and the tonnage is from one and a half to two tons to the
acre.”
“Partial experiments have shown that it is feasible to
increase the number of peas or beans in the pod. Careful
search resulted in finding about one pod in the million
with three seeds in it. These ‘pods of three’ were saved and
planted with the result that more than 30 per cent of the pods
had three peas.”
197. Seip, James F. 1916. Soy beans in Louisiana: Some
interesting points about culture, harvesting and curing of soy
beans. Progressive Farmer (The) (Raleigh, North Carolina)
31(24):745. June 10.
• Summary: “I plant a large acreage of soy beans every year
for the market and also for forage purposes. I will give my
method of preparing the soil, culture and harvesting.” He
inoculates the beans with commercial bacteria. To control
weeds: “When the beans are five to six inches high, I
cultivate with a double shovel and repeat if possible about a
week later. The other cultivations may be done with a spring
tooth harrow, or a large sweep does excellent work.”
“In harvesting I use a cane knife, as it does more
efficient work, is very economical and the beans will not be
damaged by being trampled on by horses which is the case
when a mower is used. If the beans are grassy at harvest
time, it is almost impossible to use a mower satisfactorily,
whereas with the can knife it makes no difference. Windrow
three rows into one, and if the weather be favorable allow the
beans to remain for 48 hours in windrow... After removing
from the windrow, they should be placed in small cocks
about three feet high and allowed to remain for three or four
days... Do not attempt to cure in a barn. This is one plant that
does best when cured in the field; even should you get a hard
rain when in the windrow or small cock do not feel alarmed,
as the soy bean has the ability to readily shed water. In fact
the plant can be cut and cured in the most disagreeable
weather.”
Note: This is the earliest English-language document
seen (Nov. 2002) that uses the word “grassy” to describe the
habit of growth of soybeans.
The beans shrink very little, only 3 to 3½ per cent during
proper curing. “If properly cured, they will stand shipping
well. I have shipped them to Central America where they

were used for food. The bean makes a most delicious soup,
and when baked is far superior to the well known Boston
bean. The bean when crushed makes an unusually high-grade
oil, and the meal is splendid for both stock and fertilizing
purposes. For forage, especially for hogs, it has no superior.
When the pods and plant are about one half matured, turn
your stock in and watch the result.” Address: Alexandria,
Louisiana.
198. Duggar, J.F. 1916. Harvesting soy beans for seed: Some
means for reducing shattering–Tools and implements used
in harvesting. Progressive Farmer (The) (Raleigh, North
Carolina) 31(39):1081. Sept. 23.
• Summary: “The harvesting of soy beans presents special
difficulties because of the tendency of the pods, as soon
as thoroughly mature, to burst and shatter. There is no
productive variety known to the writer that is exempt from
shattering.”
“As much as possible of the handling of soy bean plants
grown for seed should occur in the early morning or very
late afternoon or when the air is damp. Those farmers who
own either binders or self-rake reapers find these implements
suitable for harvesting well grown soy bean plants for seed.
However, the early varieties usually produce such dwarf
plants with seed so near the ground that the use of a binder is
not satisfactory.
“Soy beans may be cut with a mower, especially if the
cutting to be done in ample time and if the necessary raking
be done by a careful hand while there is some dampness and
before there has been much sun on the cut plants. However,
the mower is far from satisfactory in harvesting soy beans
for grain, but it could doubtless be made entirely satisfactory
by the use of the bunching attachment for the mower, now
offered by the larger dealers in agricultural machinery.
“For areas not too extensive we have found among the
several suitable hand implements, the heavy cane knife to be
quite satisfactory. This heavy knife or ‘machete’ is the same
implement that is preferred in cutting silage corn by hand.
“A rather heavy sickle may also be used, but the stalks
of soy beans are rather too tough at seeding time for the most
effective employment of the sickle.
“In saving seed of soy beans it pays well to use an
osnaburg sheet to spread over the wagon body or hay frame
so as to catch the seed that will be shattered even by the most
careful handling of mature soy bean plants.”
“But with the best of management, some shattering
will occur. Hence, so far as practicable, soy beans for seed
should be grown in fields so fenced that hogs may be used
as gleaners, or better, as means of harvesting the entire seed
crop.”
A small oval photo shows Prof. Duggar. Address: Prof.
[Alabama].
199. Johnson, E.F. 1916. Commercial growing of soybeans.
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Purdue Agriculturist (Indiana) 11(1):17-21, 45. Oct.
• Summary: “Probably no crop has ever made such rapid
progress in winning favor with corn-belt farmers, as
has the soybean. A native of Japan, this peculiar legume
was practically unknown to American farmers only ten
years ago. Today it is fast becoming a necessity in every
system of rotation as a soil builder; its value as a forage
plant established beyond doubt: its ability as a hay plant
recognized to be a close competitor of alfalfa; and the use of
the seed as a supplement to corn has reached a point where
it seriously threatens to replace, in a large number of rations,
the long recommended linseed oil meal, cottonseed meal,
tankage and wheat middlings.
“In this work of bringing this valuable legume to the
attention of the farmers, devising methods for handling the
crop effectively, and the improvement of old varieties, the
Johnson Seed Farms (Stryker, Ohio) in Northwestern Ohio,
take a prominent position. “Today they have the confidence
of hundreds of growers and a large percent of the daily
outgoing mail is in answer to inquiries regarding methods
of growing this crop. Only recently the U.S. Department
of Agriculture has recognized the system of handling the
crop in use on these Farms as the most efficient system,
throughout, in use today. The writer has, on invitation, spent
several summers on these Farms recently, aiding in field
selection and plot testing work, and it is the purpose of this
article to describe in more or less detail the methods in use
on these Farms.
“These Farms consist of 620 acres at present and
grow annually from 100 to 150 acres of soybeans, while
a like acreage is grown on neighboring farms under direct
supervision. From fifteen to sixty varieties are grown.
Usually the major part of the acreage is given over to some
ten to fifteen varieties, while the rest is in plot testing work.
“The work on these Farms may be classified under
three heads: first, Improvement of old varieties by selection;
second, testing out of new varieties and sports; third,
Perfecting an efficient system of handling the crop.”
“It has been the policy of these Farms for years to secure
new varieties from the Experiment Stations or from the
Division of Forage Crops of the U.S. Dept. of Agriculture.
With the large number of varieties and strains of soybeans
grown today, the problem of keeping seed pure and true to
name, is a very difficult one.
“As a result, all seed secured is given a three year plot
test. During this time, the merits of the variety are carefully
observed, complete data kept, and at the end of the three
years, the variety is either discarded, advanced to field use,
or transferred to selection plots.”
“Under improvement of old varieties, the greatest work
has been done with the Ito San and the Medium Green
(Guelph). The Ito San, an old standard variety, has two
serious faults; first, it lacked size, growing only 18 to 24
inches tall; and second, it started branching too close to

the ground, a condition which resulted in considerable loss
of seed at harvesting time.” Through careful selection, an
improved Ito San is now available that in northwestern Ohio
this season “averaged 28 to 36 inches tall, with the branches
high enough above the ground to cut and leave a four-inch
stubble. To the ordinary observer, these fields would be
taken for the Hollybrook or Medium Yellow variety, but the
presence of the characteristic brown speck at one end of the
hilum, proves the variety to be true Ito San.
“In the case of Medium Green, sometimes called
Guelph, the tendency of this variety to shatter badly at time
of ripening, was so serious as to cause many growers to
discard it entirely. The second year this variety was grown,
a two-acre plot was allowed to stand until December,
careful observations were made weekly and exceptional
stalks tagged. Fortune favored the work, for a single stalk
was found which on December 20th, had not lost a bean by
shattering.”
Today “the Medium Green grown on these Farms is
considered among the best of present-day general purpose
(hay and seed) beans grown.”
Details are then given on the method and machinery
used in handling the crop including preparation of the
seedbed, time of seeding (mid-May), method of seeding
(use a ten-hoe or twelve-hoe drill so as to seed four rows at
a time; seed the rows 21 inches apart with a seven-inch drill
or 24 inches apart with an eight-inch drill), amount of seed
per acre (3-4 pecks/acre when grown for seed; 6-8 pecks/acre
when cut for hay), depth of planting (2-2½ inches deep), first
cultivation when beans are 3-4 inches tall (using a two-row
or four-row beet cultivator to destroy weeds and maintain
a surface mulch; with a four-row cultivator, one man and
two horses can cultivate 15 acres/day easily, but a two-row
cultivator requires only one horse), second cultivation when
beans are 6-8 inches tall, cutting for hay (just as the first pods
are well established, using a mower; handle just like alfalfa),
harvesting for seed (using a mower with a side-delivery
buncher or a self-rake; cut 3 rows at a swath with a six-foot
cutting bar), windrowing (using a slow speed side-delivery
rake in the evening to avoid shattering), loading onto a
wagon (using a drum hay loader to minimize shattering),
storing in a barn or stacking, threshing (with an ordinary
grain threshing machine. “In some sections bean threshers
are available and should always be used when possible”).
On the Johnson Seed Farms a special machine for threshing
soybeans was built from a steel Case separator.
“All seed sold from the Farms goes under the guarantee
of being free from any and all weed seeds, true to name
and to contain less than one split bean in two hundred.
Such a guarantee means considerable extra work, but it is
appreciated by the purchasers, for last year with better than
4,000 bushels of seed for sale, the entire stock of seed was
booked by Jan. 15.”
Editor’s note at end of article: “In method and thickness
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of seeding the practice on the Johnson Seed Farms does not
agree with the methods and thickness of seeding found best
by the Indiana Experiment Station and several other stations
that have experimented along this line. Wider spacing for
cultivation with a two-horse cultivator, and about half as
much seed per acre have been found to be preferable. See
Indiana Bulletin No. 172” [“Soybeans and cowpeas,” by
Wiancko et al. (1914)].
Photos (courtesy of Johnson Seed Farms) show: (1)
A man standing in a field of waist-high Medium Green
soybeans. (2) A New Empire grain drill used for seeding.
(3) A farmer and two horses doing the first cultivation of a
soybean field. (4) Windrowing–either hay or seed. (5) Two
men by a large threshing machine that handles a load every
thirty minutes.
Note 1. This is the earliest document seen (April 2001)
by or about E.F. “Soybean” Johnson, who later became a
major soybean pioneer in Ohio, and an honorary life member
of the American Soybean Association.
Note 2. This is the earliest document seen (Oct. 2020)
that mentions the Johnson Seed Farms of Stryker, Ohio.
According to the Standard Atlas of Williams County, Ohio...
published in 1918, a map of Springfield Township (p. 32)
shows “The Johnson Seed Farm” [sic, Farms] which is
comprised of 235 acres in section 16; it belongs to Simon
Johnson, who is the author’s father. A photo in the Atlas (p.
59) shows “One of the barns on the Johnson Seed Farms,
growers of soy beans, seed oats, seed wheat and other farm
grains, Stryker, Ohio.” This is a huge, beautiful barn with the
words “Johnson Seed Farms” written in large white letters
on one end. These Farms were actively breeding and selling
soybeans until at least 1923. Address: ‘17 [Class of 1917].
200. Morse, W.J. 1916. Re: Photos of the soy bean industry
in eastern North Carolina. Letter to Dr. R.Y. Winters,
Experiment Station, Raleigh, N.C., Nov. 28. 1 p. Typed,
without signature.
• Summary: “Dear Dr. Winters: During our trip to eastern
North Carolina you no doubt will recall that a number
of picture were taken of various phases of the soy bean
industry. In the developing of the films I find that only a very
few of the pictures turned out good. These were the first two
or three taken at the beginning of our journey around the
Mattamuskeet Lake. It seems evident to me that the camera
was injured in some way during our rough ride and interfered
with the taking of good, clear photos.
“I wonder if it will be possible to obtain from you some
pictures of the thrashing operations, especially where the
baling of the straw was being done at the stand after the
thrashing. It you would care to let me have these pictures
I think it would be advisable to send the films and I would
have the plates made at our photo laboratory here and then
return the films to you.
“Very truly yours...”

Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
201. Fuerstenberg, Maurice. 1916. Die Einfuehrung der Soja,
eine Umwaelzung der Volksernaehrung [The introduction
of the soybean, a revolution in the people’s nutrition
(Continued–Document part III)]. Berlin: Paul Parey. 30 p.
Foreword by Dr. Gottlieb Haberlandt, Director of the Plant
Physiology Institute, Univ. of Berlin. [5 ref. Ger]
• Summary: (Continued): Page 12: the sowing somewhat
earlier, in approximately the middle of April, and achieved
a very good harvest. In 1874, he suspended cultivation
since he knew his assessment of the harvested beans. In the
meantime, though, they had stimulated the interest of his
neighbors, and for that reason, he decided to cultivate them
once again in 1875. In that year, he harvested three liters
of seeds, which he once again completely planted in April
1876. As a result of the great, long-lasting drought in that
year, though, the plants withered, and before the majority
of the pods had yet achieved complete ripeness, an early
frost occurred which completely destroyed the planting. The
quantity of seeds that was harvested was not as large as that
which was sown, and the quality was far lower, which is
why the captain gave up on further agronomic trials with this
variety of soybean.
In France, from which the seeds in fact originated
with which the captain carried out his agronomic trials, the
soybean had at the time already been cultivated as an oil pea
(Ölerbse)–pois oleagineux–in some localities of the Ariège
and Haut-Garonne departments. In the south of Austria, the
soybean was also already distributed here and there at that
time without it having become well known in larger circles.
Thus it was to be planted in several localities in South Tyrol
for the obtaining of a coffee substitute. Haberlandt also
reported about a teacher in Capo d’Istria in Istria (today’s
Koper, Slovenia) who had informed him that soybeans were
also found in Istria and that they were likewise used there as
a coffee substitute. A friend of this teacher supposedly even
assured him that there was no difference in flavor between
the soybean and the actual coffee bean.
The soybeans which Haberlandt used for his first
experiments that were conducted in 1875 in Vienna had
been acquired at the Vienna World Exhibition in 1873; they
originated in part from Japan and China and in part from
Mongolia, from Transcaucasia, and Tunis. In total, there
were no fewer than twenty varieties, among which were:
5 yellow-seeded from China,
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3 black-seeded from China,
3 green-seeded from China,
2 brownish-red-seeded from China,
1 yellow-seeded from Japan,
3 black-seeded from Japan,
1 black-seeded from Transcaucasia,
1 green-seeded from Tunis.
Page 13: As early as the first year of the trials (1875),
it came to light that some varieties were especially
recommended for further agronomic trials because of their
early maturity. Among these were one of the yellow-seeded
varieties from each of Mongolia and China, and a reddishbrown variety from the latter empire. One black variety
from each of China, Japan, and Transcaucasia only matured
meagerly, while the other varieties either did not make it
to blossoming at all or else only began to blossom in late
autumn. Yet other varieties arrived only at the development
of a sparse number of immature or barely mature seeds and
atrophied seeds that were incapable of germinating.
From the brownish-red variety from China, 27 plants
produced a yield of seeds with a weight of 249.8 g; from the
light yellow variety from China, 25 plants produced a yield
of seeds with a weight of 336.5 g; from the light yellow
variety from Mongolia, 15 plants produced a yield of seeds
with a weight of 196.9 g. Thus, according to this, a yield of
seeds per hectare can be calculated, and specifically:
No. 1 for the brownish-red variety from China of 2,769
kg
No. 2 for the light yellow variety from China of 3,739
kg
No. 3 for the light yellow variety from Mongolia of
2,177 kg.
In spite of the unfavorable conditions under which
the first trials were conducted–the experimental garden
was surrounded by tall-growing clusters of trees and was
bordered to the east, south, and west by tall buildings,
through which the direct exposure to sunlight (Besonnung)
of the experimental plants during the vegetative period was
reduced in a substantial way–it was nevertheless already
shown in the first year that the soybean flourishes splendidly
in Central Europe and has a capability for an extraordinarily
high yield. Individual plants were full of mature pods from
top to bottom, and with some of them, up to eighty and even
more could be counted, which were filled on average with
two to three seeds. The negative circumstance that so often
occurs with green beans and broad beans that the blossoms
which form continuously always remain unfruitful and
unproductive was not to be observed with the soybean with
even one single plant.
Also interesting is the fact that the reproduced seeds
were larger and heavier than the original seeds. An
investigation in this regard yielded the fact that the absolute
weight in grams of one thousand seeds amounted to:
A table follows. The two columns are With the Original

Seeds and With the Reproduced Seeds, the three rows are:
With No. 1, With No. 2, and With No. 3
Page 14: which, in turn, equals an increase in weight of
54.7%, 47.1%, and 60%. The specific gravity of the seeds
that were obtained also increased across the board.
A table follows: the three columns are Maximum
Specific Gravity, Minimum Specific Gravity, and Average
Specific Gravity; the six rows are No. 1 with the Original
Seeds, No. 2 with the Original Seeds, No. 3 with the Original
Seeds, No. 1 with the Reproduced Seeds, No. 2 with the
Reproduced Seeds, No. 3 with the Reproduced Seeds.
The volumetric weight of the seeds that were harvested
in Vienna was also correspondingly a greater one. One
hectoliter weighed:
A table follows: the two columns are Original Seeds and
Reproduced Seeds and the three rows are With No. 1, With
No. 2, and With No. 3.
Even though this first agronomic trial was only
conducted on a very modest scale, Haberlandt did in fact
harvest a sufficient quantity of seeds to devote a portion of
the harvested seeds to chemical studies and to not only repeat
the agronomic trials on a larger scale in 1876, but also to
allow others to participate with small seed samples: eight
people took part in the trials in 1876, and these trials also
yielded an extremely favorable result. The observation is
worthy of mention that the specific gravity of the reproduced
seeds had only increased substantially in the first year, in
1876 it remained virtually unchanged, as can be seen from
the following compilation:
A table follows: the three large column headings are
Original Seeds and Reproduced Seeds, the latter of which
is subdivided into 1875 and 1876, and all three columns are
each further subdivided into the three subcolumns Min.,
Max, and Mean; and the three rows are Yellow Variety from
Mongolia, Yellow Variety from China, and Brownish-red
Variety from China
Page 15: The protein and fat content of the reproduced
beans also did not have any decrease, but rather for the
most part an increase was recorded, as emerges from the
following comparison of the analyses which were carried
out in the Chairman’s Laboratory of Chemical Technology
at the College of Agriculture in Vienna (Laboratorium der
Lehrkanzel für chemische Technologie an der Hochschule für
Bodenkultur in Wien).
A table follows: the two large column headings are
“In 100 parts of air-dried substance are contained:” and
“Calculated with a water content of 10%”, each of which is
subdivided into the three subcolumns, In the Original Seeds,
In the Seeds of the 1st Reproduction, and In the Seeds of the
2nd Reproduction; and the eighteen rows are Water, Protein,
Fat, Nitrogen-free Extracts, Raw Fiber, Ash; the heading
Yellow Variety from China and then Water, Protein, Fat,
Nitrogen-free Extracts, Raw Fiber, Ash Component, and the
heading Brownish-red Variety from China and then Water,
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Protein, Fat, Nitrogen-free Extracts, Raw Fiber, and Ash.
(Continued). Address: Frohnleiten, Steiermark [Austria].
202. Hostetter, S.E. 1916. My experience with soy beans.
In: Harry D. Wilson. 1916? Soy Beans. Baton Rouge,
Louisiana? 7 p. See p. 4-7. Undated.
• Summary: Soy beans are a good crop to partially replace
cotton in the South. The writer grows the Mammoth Yellow
variety; he prefers soy beans to cow peas, and he prefers
to plant soy beans alone (“single-crop system”) rather than
with corn. Soy bean straw makes very good forage. Details
of planting, harvesting (for hay or seeds), and thrashing are
given. “We use a regular grain thrasher, but reduce the speed
of the cylinder to just one-half the speed used to thrash oats.
The speed of the separator should not be changed.” Address:
Roseland, Louisiana.
203. Kerr, A.P. 1916. Station No. 2, State Station. Louisiana
Agricultural Experiment Station, Annual Report 28:15-17.
For the year 1915.
• Summary: In a project on silage production, soy beans
were planted in rows, then “harvested with a mowing
machine and raked up. Until the tonnage reaches about ten,
soy beans will produce about as much silage per acre as
corn. We have found that a mixture of corn and soy beans
gives better silage than any kind of silage we have tried. The
protein content is about three times greater than either corn
or sorghum silage alone.”
Kudzu has been grown at this station for about 5 years.
Address: Asst. Director.
204. McCall, A.G. 1916. Field and laboratory studies of
crops: an elementary manual for students of agriculture. New
York, NY: John Wiley & Sons, Inc.; London: Chapman &
Hall, Limited. viii + 133 p. See p. 104-07. Illust. 19 cm.
• Summary: “Exercise 42. A field study of legumes” (p. 104)
involves examining and learning about the nodules on the
roots of various legumes, including “common covers, alfalfa,
soy beans, cow peas, garden peas and many other plants, all
of which have a beneficial effect upon the soil” because they
take nitrogen from the air and fix it in the soil.
A full-page photo (Fig. 42, p. 105) shows two soy bean
plants. The plant to the left is inoculated; the root nodules
are clearly visible. The one to the right is “uninoculated.
(Courtesy of Extension Department).”
“Exercise 43. A study of soy bean” (p. 106-07) states:
“Equipment: Samples of different varieties of soy beans,
including type samples, a balance and a weight-per-bushel
tester.
“Method: Give each student a half pint of soy beans
containing a small admixture of two or three other varieties
and some impurities. Divide the sample into two equal parts,
make an examination for purity and condition, and record
the results in the table, using the type samples to aid in the

identification of the varieties.” The student will fill in a blank
tabular form with three columns: (1) Purity and condition.
(2) Weight. (3) Per cent.
“Purity: Soy beans of the variety class. Soy beans of
other varieties. Other seeds. Foreign matter.
“Condition: Sound seeds. Broken seeds. Moldy seeds.
“Weight of 100 soy beans of variety class.
“Weight per measured bushel.
“The same procedure may be used in the study of cow
peas.
“Discussion: Soy beans are easily broken in the
threshing process, hence the grain found on the market
usually has a great many broken seed. The broken grains are
not fit for seed, therefore, a sample which contains a large
number of broken seed has its value for seeding purposes
much reduced. Both purity and condition should be taken
into consideration in determining the value of a given sample
for seed purpose.
“Some varieties of soy beans have been given names
which indicate the length of the growing season required for
their development and the color of the bean. For example we
have such varieties as Medium Yellow, Medium Green and
Mammoth Yellow. When harvested for seed the soy bean
must be cut before the pods are dry, otherwise they shatter
badly and a large percentage of the beans will be lost in the
handling before the crop gets to the thresher.”
The word “sprouted” appears on 5 pages in this book.
Arthur Gillett McCall was born in 1874. Address: Prof.
of Agronomy, Ohio State Univ.
205. Noll, Charles F. 1916. Soybeans for Pennsylvania.
Pennsylvania Agricultural Experiment Station, Annual
Report 18:47-57. For the year 1914-1915. [8 ref]
• Summary: This article is in Part II of the Annual Report
of the Pennsylvania State College. Contents: Introduction,
Value and uses of the crop. Production of seed. Soybeans
for green feed or hay. Soybeans for green manure and covercrop. Soybeans for ensilage. Soybeans for hog pastures
(“Soybeans and corn grown together can be ‘hogged off’).
Adaptability of soybeans. The soybeans’ place in the rotation
(and fertilizer trial with acid phosphate). Soil preparation.
The inoculation of soybeans. The seeding of soybeans.
Cutting soybeans (for hay with an ordinary mowing
machine). Threshing soybeans. Varieties of soybeans. Variety
testing at the Pennsylvania Experiment Station: Test in 1913,
test in 1914. The best yielding varieties of soybeans at the
Pennsylvania Experiment Station. The varieties that have
yielded best in other sections of Pennsylvania. Notes (incl.
seed color and days to maturity) on a few of the better known
and generally advertised varieties: Ebony, Haberlandt,
Hollybrook, Ito San (purchased from Wing Seed Co.; used
as the check), Mammoth Yellow, Medium Green (Guelph
Medium Early Green), Medium Yellow (Mongol, Roosevelt–
yellow seeded), Wilson. Soybeans and cowpeas compared:
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For forage, for seed production, adaptation. Tables show:
(1) Yields in the two rotations. (2) Yields of hay and seed
per acre in 1913 and 1914 from different varieties. Varieties
tested but not mentioned above: Amherst, Chestnut,
Manchuria 30953 (B.P.I.), Merko, Mikado, Mongol, Ohio
7496, Peking, Sable, Swan. Photos show: (1) A man, wearing
a coat and tie, standing in a field where soybeans are grown
with corn for silage. (2) A good growth of soybeans in rows
on the Experiment Station farm. Rows are 30 inches apart.
Sown May 19, photographed July 30. A man is standing in
the field.
“On good soil in a fair season at least 20 bushels of
seed should be produced per acre. Yields of 25 bushels have
been commonly reported and yields of 40 bushels have
been known. There has been so good a demand for seed that
the price is high, the retail price being $2.00 to $3.50 per
bushel... Soybeans are hardier and can be sown earlier than
cowpeas and in the fall can withstand light frosts the better...
Inoculation is almost invariably required for soybeans when
first grown in a locality, while it is seldom required for
cowpeas.” Address: Asst. Prof. of Experimental Agronomy
[State College, Pennsylvania].
206. Weekly News Letter (USDA). 1917. The soy bean.
Thrives in United States–Of importance as source of oil,
food products, and fertilizer. 4(23):4. Jan. 10.
• Summary: “While the bean may be grown throughout
the humid and semihumid sections of the South and in the
southern portion of the corn belt, it thrives especially well in
the cotton-growing regions.”
“Soy beans have been grown for forage in this country
for many years, and their adaptability to a wide range of
climatic and soil conditions has been fully demonstrated. In
recent years the crop has been grown to an increasing extent
for its seed in eastern North Carolina. A large production
of the beans in this section in 1915, together with the
occurrence of a cottonseed shortage, led to the experimental
pressing of a considerable quantity of beans by local oil
mills. These experiments were entirely satisfactory, and the
mills participating in them are now taking an active part in
the development of this new industry with American-grown
beans. Oil mills on the Pacific coast have been operating
for several years with soy beans imported from Manchuria
[since about 1911] and have found a ready sale in this region
for the oil, cake, and other products.”
“In large bean-growing districts special harvesters for
gathering the seed in the field are used quite successfully.
The cost of production varies from $7.50 to $12 per acre,
depending on the methods employed in growing and
handling the crop... The average yield in eastern North
Carolina is about 25 bushels, although many fields produce
35 bushels or more to the acre.” Address: Washington, DC.
207. Morse, W.J. 1917. Re: Enclosing photographs of two

soy bean harvesters. Letter to Dr. R.Y. Winters, Experiment
Station, Raleigh, N.C., Feb. 3. 1 p. Typed, without signature.
• Summary: “Dear Dr. Winters: I am enclosing three glossy
prints, two of which are the Pritchard soy bean harvester
and one of the Keystone harvester. As I recall, you desired
photographs of these machines at work in soy bean fields.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
208. Winters, R.Y. 1917. Re: Thanks for prints of soybean
harvester. Letter to Prof. W.J. Morse, Bureau of Plant
Industry, Washington, DC, Feb. 9. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Mr. Morse: Please accept our thanks for
the prints of the soybean harvester which reached us in good
condition. We are very glad to have these prints for our files.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Plant Breeding Agronomist, North Carolina
Experiment Station, conducted jointly by the North Carolina
Dep. of Agriculture and Agricultural and Mechanical
College, West Raleigh [North Carolina].
209. Morse, W.J. 1917. Re: Your suggestions for soybean
trials. Letter to Prof. C.B. Williams, Experiment Station,
Raleigh, N.C., Feb. 13. 1 p. Typed, without signature.
• Summary: “Dear Prof. Williams: I have your letter of
February 3 with regard to the variety test mentioned in my
letter of January 4. Of the varieties sent you during the past
two years only a very few are included in this new lot to be
sent you this season. In selecting out the 40 varieties we have
used the oil and protein analyses as well as the seed yield
and promise of the variety in our test at Arlington [Farm,
Virginia] during the past three seasons.
“In connection with the soybean and cowpea work being
conducted in cooperation with your office I do not think the
changes mentioned in your letter would materially injure the
test. These changes are the use of two varieties of soy beans
and two of cowpeas in the method of culture test instead of
three varieties.
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“I think that in the method of culture tests the 24-inch
rows can be used instead of the 18-inch rows. In our work at
Arlington we use the single-horse, adjustable cultivator and
find no difficulty in cultivating the 18-inch rows. Perhaps it
would be best if you are to use the 2-foot rows that we also
use them in our test at Arlington.
“Very truly yours...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
210. Schmitz, Nickolas. 1917. Soybeans. Maryland
Agricultural Experiment Station, Bulletin No. 201. p. 131-58.
Feb. [4 ref]
• Summary: Contents: Introduction. Uses of soybeans:
For hay, as a concentrate for dairy cows, as a concentrate
for hogs, for hog pasture, for silage or soiling, for soil
improvement. Possibilities of soybeans in Maryland: For
hay. For hog pasture. For replacing wheat or corn as a ready
money crop. For supplying home-grown protein. Variety
tests. Conditions under which the tests were made: Soil,
rotation, manner of planting, harvesting and threshing.
Explanation of tables IV and V. Description of varieties:
Virginia, Ebony, Cloud, Haberlandt, Peking, Meyer, Edna,
Wilson, Ito San, Mammoth Yellow, “1822,” “1825,” and
3691” (all unnamed). Culture of the crop: Climate, soil
requirements (Eastern Shore, Southern Maryland, Western
Maryland), inoculation, soil inoculation vs. artificial culture
inoculation (Methods of using the soil, using the glue
method, using the artificial culture), preparing the seedbed,
time of planting, depth of planting, rate of planting, methods
of planting (for hay, for seed), implements used for planting,
cultivation, fertilizers, harvesting (for hay, for seed), methods
of harvesting, thrashing, care of soybean seed.
“Methods of harvesting: When soybeans are cut for seed
before the leaves have fallen they may be cut with a mower
and handled the same as when cured for hay. They may also
be cut with the pea bunching attachment on the cutter bar
and dumped into piles or they may be cut with the self-rake
reaper. In either case the piles must be watched and turned
frequently until dry. The piles may also be set up in small
shocks and allowed to dry. The best method, however, is to
grow upright varieties and harvest with the wheat binder, the
same as wheat.”
Tables give analyses of soybeans for oil content,
comparison of the soybean seed with some other
concentrates commonly fed over the state, and with hay of
the legumes commonly grown over the state. Photos show:

A soybean plant (p. 132). (2) Portion of soybean hay field
(p. 138). (3) Rows of soybeans in a field; the variety name is
marked on a stick at the end of each row (p. 146). (4) Roots
of an inoculated soy bean plant with many nodules (p. 150).
(5) Nine-cup wheat drill equipped with a market to seed
soybeans in rows 28 inches or 35 inches apart (p. 154, 156).
Concerning the variety Edna (p. 144): “This is another
black-seeded variety, upright in growth, free-branching, with
not tendency to twine. It is very leafy and the leaves are
retained until it is well matured. It is therefore an excellent
variety when a maximum yield of mature seed and at the
same time a fairly good hay is desired on the same crop. In
tests over the state under different soil conditions this variety
has not yielded as well on poor soil as many other varieties.
It also seems less drought-resistant than other varieties, but
on fairly fertile soil good results may be expected. It is ready
for hay in 98 days, giving a maximum yield in 119 days and
maturing seed in 135 days.”
Note; This is the earliest document seen (June 2021)
that mentions the use of a “cutter bar” (spelled as two words)
for soybean production. Address: Agronomy, College Park,
Maryland.
211. Christie, G.I. 1917. Legume crops soil essential:
frequent planting maintains nitrogen supply and prevents
diminishing yield, says Purdue University expert. Soy bean
found profitable. Indianapolis Star (Indiana). March 3. p. 15.
• Summary: “Soy bean profitable: Soy beans are proving
a desirable and profitable legume crop. Prof. Wiancko of
the soils and crops department of Purdue says that soy
beans can he satisfactorily used either as a hay crop or as a
seed crop. The beneficial effect upon the soil, while not as
pronounced as that of a good clover crop, is nevertheless
quite considerable. Soy beans not only enrich the soil in
nitrogen, but they also improve its physical condition for the
succeeding crop. In experiments continued for a number of
years at Purdue it was found that the roots and stubble of soy
beans contain about ten pounds of nitrogen for each ton of
soy bean hay produced, and two or three tons per acre is not
an uncommon yield on good corn land.
“When the crop is harvested for seed the straw should be
returned to the land and this will add twenty-three pounds of
nitrogen per ton or about half as much as clover. Farmers are
too often putting the land back to corn when clover fails. The
soy bean offers a means of getting the legume effect to the
rotation, and as a crop it may be even more profitable than
clover.
“Suggestion for Results: Prof. Wiancko also suggests
that when soy beans are used simply as a soil improvement
crop to be plowed under, bushel of seed to the acre drilled
solid with a wheat drill will give good results. For seed
production it is usually bettor to plant in drills for cultivation,
using about half a bushel of seed to the acre. Either the
corn planter or the wheat drill with the holes not needed
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stopped up can be used for this purpose. We have found the
corn planter set at 3 feet, using one of the smaller plates
(according to the size of seed), putting the chain on the
large sprocket and regulating the rate of dropping to be a
satisfactory means of planting soy beans. The grain drill
can be used just as satisfactorily, using the oats feed and
regulating to drill the beans about two inches apart in the
row.
“Wherever the soy bean is grown for the first time the
soil should be inoculated with the proper nitrogen-gathering
bacteria. This can be done easily by mixing two or three
quarts of soil from an old soy bean field with a bushel of
seed just before planting. Enough of this soil will adhere to
each seed to inoculate the young plant as soon as it starts.
Farmers and seed dealers selling soy beans in this state will
furnish inoculating soil with the seed if requested.
“For northern Indiana the Ito San, Early Brown, and
similar early-maturing varieties are best. For central and
southern Indiana Hollybrook, Sable, Mikado and related
varieties are to be recommended.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Indiana Hollybrook. Address:
Superintendent of Agricultural Extension, Purdue Univ.
212. McClelland, C.K. 1917. Farms and farmers: Soy beans
(Continued). Atlanta Constitution (Georgia). March 18. p.
A10.
• Summary: Discusses soy bean harvesting machinery and
uses for human food (shoyu, miso, natto, tofu, and soy bean
meal [flour]). Address: Editor & Prof., Experiment, Georgia.
213. Helper, G.Y. 1917. Soy beans have many virtues.
Orange Judd Farmer 62(13):19. March 31.
• Summary: The varieties to be used for hay and seed are
mentioned, and it is pointed out that by planting soybeans
the soil was so improved that clover could be grown where
before it was impossible.
“In my many years’ experience with farm crops and
problems there is no crop, after wheat and corn, which
appeals to me like the soy bean. It is a crop that thrives on
the lighter soils and may be worked in between other farm
crops as the planting can be done just after corn and the
harvesting just before husking time, when other work is
not pushing. I have raised the crop for nine years and after
various trials find the following method most satisfactory:
“Fit the soil as for corn and plant immediately after corn
is in with a disk drill, 30 inches apart, being very careful not
to cover more than 1 inch. Harrow with light drag before any
sprouts start. When plants are about 3 inches high cultivate
with an ordinary cultivator by running one gang between
each two rows. In this way we span every other row, shifting
rows for the second cultivation, which we find sufficient on
our soil. Experience has shown that this method will increase
the yield about one-third over solid planting.

“The thickness of planting should be regulated by the
variety and their habits of growth. For the medium yellow
[Medium Yellow] variety 1 inch [between plants] in the row
is not too thick.” Address: St. Joseph County, Indiana.
214. Vinall, H.N. 1917. Foxtail millet: Its culture in the
United States. Farmers’ Bulletin (USDA) No. 793. 28 p.
March. See p. 21-22.
• Summary: “The name millet is applied to a number of
cultivated annual grasses, some of which are used largely
as forage crops and others as cereals... The main groups, as
shown in Table I, are foxtail millet, proso (or broom-corn
millet [broomcorn]), penicillaria (or pearl millet), barnyard
(or Japanese) millet, and ragi (or finger millet).”
Table I gives the common and scientific names of ten
groups of millets. Where there are synonyms, the preferred
name is given first, both in the common and botanical
names: (1) Foxtail millet, Italian millet: Chaetochola italica
(L.) Scribner, Setaria italica Beauv. (2) Proso, broom-corn
millet, hog millet, Russian millet: Panicum miliaceum L.
(3) Barnyard millet, Japanese millet, Sanwa millet, billiondollar grass: Echinochloa frumentacea (Roxb.) Link,
Panicum frumentaceum Roxb. (4) Pearl millet, penicillaria,
cat-tail millet, Egyptian millet: Pennisetum glaucum (L.) R.
Br., Pennisetum typhoideum Rich. (5) Ragi, finger millet,
coracan: Eleusine coracana (L.) Gaertn. (6) Shama millet,
jungle rice: Echinochloa colona (L.) Link. (7) Texas millet,
Colorado grass: Panicum texanum Buckl. (8) Kutki millet:
Panicum psilopodium Trin. (9) Koda millet: Paspalum
scorbiculatum L. (10) Little millet: Panicum milliare
Lamarck.”
The section titled “Growing millets in mixtures with
legumes” (p. 21-22) discusses soy beans. “Millets are
sometimes used in mixtures with cowpeas or soy beans as
a soiling or hay crop for dairy cows. This practice is more
often followed in the Southern States than in those farther
north... care must be used in selecting the varieties of millet
and cowpeas or soy beans, so that the two constituents of the
mixture will arrive at maturity at about the same time.” With
Common millet, use an early variety of soy beans. With the
German millet, use Peking or Wilson soy beans.
“Mixtures of millet and legumes produce a hay of
better quality than the millet alone, so far as feeding value
is concerned, since the legumes add the necessary protein
element to the hay.” Most of the mixtures are broadcast by
hand and covered with a harrow–especially if labor is scarce
and the time for seeding is short. In the more humid districts,
use 12-15 pounds of millet with 45-60 pounds of soy-bean
seed. In the semiarid districts, 8-10 pounds of millet with 4045 pounds of soy-bean seed is better.
Experiments have shown that better yields are obtained
in most cases where the two crops are grown separately–
rather than mixed. After harvesting, they can be fed
alternately or mixed at feeding time, to obtain the same
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advantage in feed quality. Address: Agronomist, Office of
Forage-Crop Investigations [USDA].
215. Williams, C.G.; Park, J.B. 1917. Soybeans: Their
culture and use. Ohio Agricultural Experiment Station,
Bulletin No. 312. p. 577-600. March. [3 ref]
• Summary: This bulletin consists of two articles: “Soybean
Culture” by Williams, and “Uses of Soybeans” by Park. The
latter, which contains extensive information on soyfoods,
is an extract of Park’s paper titled “Soybeans as Human
Food. Palatable Dishes Made from a Comparatively New
Legume”; it was printed in Ohio Agricultural Experiment
Station Monthly Bulletin 2(9, whole no. 21):299-303. Sept.
1917.
Contents: I. Soybean culture. Introduction: Production
in Ohio, place. Climate and soil requirements: Climate, soil,
fertilizers, inoculation. Seeding and cultivation: Seed bed,
time of seeding, manner of seeding, depth seeding, rate of
seeding, cultivation. Harvesting: For hay, for silage, for seed
(“The best implements for cutting soybeans for seed are the
mowing machine with side-delivery attachment, the self-rake
reaper and the grain binder.”), threshing. Varieties: For seed
production, for hay. The effect of soybeans in crop rotations.
Tables show: (0) Acreage planted to five legumes
in Ohio. Red and alsike clover: 880,676 acres (No. 1).
Soybeans: 4,921 acres (No. 4). (1) Rate of seeding and yields
of soybeans in Ohio from 1909 to 1916. Best rate–3 pecks/
acre–gave 6-year average yield of 3,540 lb/acre of beans. (2)
Description of 25 varieties: Amherst, Auburn, Cloud, Ebony,
Elton (Chestnut)* (* = The Elton was first sent out by the
U.S. Department of Agriculture under the name of Chestnut),
Habaro, Hollybrook, Ito San, Ito San 17268, Manchuria,
Medium Green, Mongol, Mikado, Ohio 7491, Ohio 7496,
Ohio 9001, Ohio 9016, Ohio 9035, Ohio 9100, Ohio 9110,
Sable, Shingto, Taha, Wing’s No. 1, Yosho. The five highest
yielders of grain are: Ohio 9016 (29.22 bu/acre, 5 year
average), Ohio 7496, Elton, Ito San 17268, and Shingto.
(3) Yields of grain and straw of these 25 varieties. (4)
Variety tests at the county experiment farms (yields of 8
varieties). (5) Soybean hay test (yields of 10 varieties, 19121916). (6) Wheat yields following crops of corn, soybeans
(the highest), potatoes, or oats.
Part II. Uses of soybeans. Introduction. Use for animal
food: Hay, grain, soiling crop. Special uses and products:
Soybean meal, soybean oil. Use for human food: Soy sauce,
soybean milk, use of the whole beans.
Concerning soymilk and tofu (p. 300): “If a small
amount either of acid or of magnesium or calcium salts is
added to the liquid [soybean milk], or if it is allowed to stand
until sour, a curd is formed which settles out, leaving a clear,
yellowish, watery liquid. The grayish white curd can be
drained, pressed and eaten like cottage cheese. When salted
and fried it is palatable, and can be used as a salad. This bean
curd is the tofu which is so extensively eaten in the Orient. It

is made fresh every day, and is as staple an article of diet of
Oriental peoples as bread is of ours. As used by the Japanese
these cakes contain 83 to 88 percent of water, 7 to 11 percent
of protein and 4 to 5 percent of fat.”
Concerning use of the whole beans: “When properly
roasted and prepared, the ripe soybean makes a good
substitute for coffee, equal to many of the cereal preparations
on the market” (p. 302).
Photos show: (1) A soybean plant with its leaves
removed to show pods (front cover). (2) A field of soybeans,
with about half the leaves fallen, ready to be cut for seed
(opposite p. 581). (3) Root system of a soybean plant with
“numerous nodules in which nitrogen-fixing bacteria live”
(p. 583).
Tables show: (7) Percentage composition and
digestibility of soybean meal (pressed, or extracted) and
other foodstuffs [oil meals and feed grains] for comparison.
(8) Quantity and value of imports of soybeans, soybean cake,
and soybean oil into the United States, 1910-1915.
Bar charts show (p. 600): (1) Pounds of digestible
protein in 100 pounds of 14 food materials; soy beans are
highest at 28.3 lb. (2) Pounds of digestible protein and
digestible carbohydrate that one dollar will buy in the form
of the same 14 food materials; in the form of soy beans,
it will buy the most digestible protein (9.43 lbs at 3 cents/
pound) and the 4th most digestible carbohydrate (after corn
meal, rice, and wheat flour). Address: Wooster, Ohio.
216. Brunson, L.E. 1917. Planting soy beans and corn (Letter
to the editor). Hoard’s Dairyman 53(14):600. April 27.
• Summary: “I have raised soy beans for the past nine
years and have tried many different varieties. I find this a
most valuable addition to corn for silage or for dry fodder
feeding... I would suggest the medium green, the yellow, or
the black medium varieties. These will grow at least two or
three feet in height, and the corn binder will harvest them
nicely.” Last Year, Mr. Brunson’s Jersey herd “returned $2.75
for each dollar’s worth of feed fed. As a result of feeding
corn and soy beans silage Mr. Brunson estimates he saved
40% on his grain bill. The average winter ration consisted of
37 lbs. corn and soy bean silage; 6 lbs. clover, pea and oat
hay; and 4 lbs. gluten feed.”
Photos show: (1) A row of corn and soy beans grown
together on Mr. Brunson’s farm, 86 days after planting. (2)
Part of Mr. Brunson’s Jersey herd that made big gains as
a result of being fed on corn and soy bean silage. (2) Parts
of two soy bean plants grown on Mr. Brunson’s farm, with
leaves, pods, and root nodules. Address: Wisconsin.
217. Burlison, W.L.; Allyn, O.M. 1917. Soybeans and
cowpeas in Illinois. Illinois Agricultural Experiment Station,
Bulletin No. 198. 20 p. April.
• Summary: Contents: I. Soybeans. Introduction. Soil
and climatic requirements. Plant characteristics. Culture.
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Inoculation. How soybeans are harvested. When to cut
soybeans. Variety trials for central Illinois–Tests at Urbana in
Champaign County. Variety trials for southern Illinois–Tests
at Fairfield, in Wayne County. II. Cowpeas.
Page 3: “The soybean has rapidly gained popularity in
Illinois during the last ten years because it fits so well into
systems of farming when clover fails, and because it thrives
in this climate under soil conditions which either exist or
which the farmer can provide.
“Soybeans may serve a variety of purposes, but up to
the present time the crop has been cultivated primarily for
seed production. On a more or less limited scale it will be
found profitable for soiling cattle or sheep. As a hay crop it
is satisfactory for most classes of live stock. When pastured
by hogs and cattle, it gives profitable returns. When clover
fails, soybeans may be grown as a green manure for soil
improvement.
“For years the soybean has been cultivated in Japan
and China, mainly for human food and for oil. It was first
cultivated in the United States in 1829, but was little known
until 1854.”
“Inoculation (p. 5): It is usually advisable to inoculate
soybeans. The surest way to accomplish this is by means of
well-infected, natural soil, collected where soybeans have
grown with an abundance of root nodules. Soybeans are not
cross-inoculated by bacteria from other legumes.
“The glue method of inoculation, first suggested by this
station, has been found very satisfactory. Prepare a solution
by heating one gallon of water and six ounces of glue.
Moisten the soybeans with the mixture and sift over them
well-pulverized, infected soil. Apply sufficient dirt to give a
thin coating for each seed. Stir until the seeds are practically
dry, and plant within a day or two.
“Inoculation may be accomplished by drilling 100
pounds of soil per acre with the seed, or by broadcasting 500
to 1,000 pounds of infected soil after the ground is plowed
and before the seed bed is prepared. For general practice, the
Illinois Station does not recommend commercial cultures for
inoculation of soybeans or other legumes.”
Page 6: “Soybean variety tests at Urbana were
systematically started on the University South Farm in
1903. The seeding has been done with an ordinary grain
drill, the seed openings being closed so as to place the
drill rows 24 to 32 inches apart.” 30 to 40 pounds of seed
per acre are sufficient if the beans are planted in rows. In
central Illinois, the leading varieties for seed production are
Haberlandt, Hong Kong [Hongkong], Chestnut, Amherst,
Ebony, Sherwood, Meyer, and Nuttall. “Ebony is a standard,
consistent-yielding, medium-late variety. Medium Yellow,
altho not a high-yielding variety in seed, is an early type, and
for this reason it is usually planted when winter wheat is to
follow soybeans.”
Table 2 shows the average yields from 34 soybean
varieties grown at Urbana from 1903 to 1916. The varieties

are: Medium Green, Ebony, Ito San, Ogema [Ogemaw],
Haberlandt, Black, Amherst, Chestnut, Swan, Meyer, Hong
Kong [Hongkong], Wilson, Tashing, Nuttall, Sherwood,
Medium Yellow, Flat King, Holly Brook (also spelled
Hollybrook), Early Yellow, A.K. (first tested in 1914),
Early Yellow Dwarf, Early Black, Habaro, Merko, Pingsu,
U.S.D.A. No. 16786, Jet, Early White, Ito San Northern,
Early Yellow Northern, Medium Green Northern, Brownie,
Acme, Yellow. The highest yield in one year from any
variety (Chestnut) was 32.2 bushels/acre. The best overall
yielders were Haberlandt, Chestnut, Hong Kong, and A.K.
Table 4 shows yields of hay from 22 soybean varieties
tested at Urbana from in 1904, 1905, 1914, 1915, 1916. The
highest yield in one year from any variety (Hong Kong)
was 2.65 tons/acre. The top yielders were Medium Yellow,
Meyer, Late Yellow, and Early White. Table 6 shows the
yields of straw from 32 soybean varieties. A similar set of
6 tables is given for the results at Fairfield. “Cowpeas are
rather unsatisfactory for central Illinois compared with
soybeans. They are also distinctly less desirable for southern
Illinois, except on poor, unfertilized, sour soil...” Table 14
shows the characteristics of 27 different soybean varieties
(listed alphabetically): Shape and size of plants, size of pod,
shape of seed, color of seed, days for plant to reach maturity,
general remarks.
Note: This is the earliest document seen (Nov. 2020) that
clearly mentions the soybean variety A.K. Address: 1. Assoc.
Chief in Crop Production; 2. First Asst. in Crop Production.
218. Hoard’s Dairyman. 1917. Soy beans. 53(15):641. May
4.
• Summary: This is a long excerpt from USDA Bulletin No.
439 [by Piper & Morse, 1916, titled “The soy bean, with
special reference to its utilization for oil, cake, and other
products”]. Photos show: (1) A field of soy beans (rows
42 inches apart) at a soy bean nursery at Redfield, South
Dakota. (2) Seeds and pods of seven common varieties of
soy beans: Guelph, Ito San, Buckshot, Austin, Hollybrook,
Mammoth, Haberlandt. (3) A Glycine hispida plant, with
leaves intact. (4) A Mammoth variety of soy bean plant. (5)
“Keystone harvester in operation in a field of Haberlandt soy
beans. There are also other makes of soy bean harvesters.”
A man is driving two horses pulling the harvester. Address:
Secretary of Agriculture.
219. Hills, J.L. 1917. Concerning alfalfa and soy beans.
Vermont Agricultural Experiment Station, Bulletin No. 204.
p. 40-72. May. See p. 63-72.
• Summary: Contents of the section titled “Soy beans” (p.
63-72): Introduction (and varieties). Culture and planting:
Inoculation, as seed and grain, as a soiling crop, as a hay
crop, as pasturage, soy beans and corn, as silage, as grain.
Vermont trials with alfalfa and soy beans.
“Only the early varieties should be considered for use
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here, such as the Early Yellow, Early Brown, Medium Black
and Medium Green, maturing in 75 to 100 days.”
Soy beans were grown successfully in various Vermont
counties as follows (p. 68-72): (1) In Bennington County,
Nov. 1916, as a forage plant for dairy cattle. (2) Franklin
County, March 1916. Ten demonstrations were completed.
Yields: About ten tons per acre green feed when planted
alone; where planted with corn, about the same as corn alone.
The Medium Green variety gave by far the best results, with
Ito San second, and Mammoth Yellow third. How to plant:
With corn most satisfactory. Use three to four quarts of beans
with six to eight quarts of corn. Mix and plant with planter.
Put in silo or feed green or in hay. (3) Orange County, March
1917. “About thirty farmers grew soy beans in 1916. The
results were good enough to warrant further trial. Twenty
reported growing soys in 1915 and 52 intend to grow them in
1917.” The Medium Green and Mammoth Yellow varieties
were used. (4) Washington County, Sept. 1916. “Twelve
successful demonstrations of soy beans and corn grown
together have been planted, totalling somewhat over 180
acres. The main reasons why this makes a good crop for
dairy farms are the actual increases in the protein content
of the silage and in the nitrogen content of the soil removed
from the roots of the bean plant.
“The results of growing soy beans are very noticeable
on the succeeding crop, because of the nitrogen which their
roots leave.” (5) Windham County, Dec. 1916. Variety test.
The following were tested–arranged in descending order of
yields of dry matter per acre: Jet (28,750 lb/acre of green
fodder and 7,107 lb/acre of dry matter), Mongol, Medium
Green, Ohio 9035, Chestnut, Royal, Early Brown, Mikado,
Select Sable [probably Wing’s Extra Select Sable], Wilson,
Mammoth Yellow, Ito San. (6) Windsor County, Nov. 1916.
“Nearly 200 acres of soy beans were planted (by 35 farmers)
either with corn or alone. Practically every farmer who grew
the crop in 1916 expects to grow it in 1917.” Soy beans
planted with corn have been gathered by the corn harvester
without difficulty. Stock like soy beans.
The late Joe Wing, “the Ohio Alfalfa king,” is discussed
on p. 58 of this Bulletin. The variety “Select Sable”
mentioned above is probably “Wing’s Extra Select Sable,”
since we can find no other mention of a variety named
simply “Select Sable.” Address: Burlington, Vermont.
220. Class, Charles F. 1917. Soy beans as a farm crop.
Hoard’s Dairyman 53(19):789, 808. June 1.
• Summary: Contents: Introduction. To replace oats in Corn
Belt. Sowing rape and soy beans. Methods of harvesting.
Grinding and feeding.
The writer suggests profitable uses on the farm for
soybeans. He has observed the Medium Green, Ito San,
and Sable varieties. “The cracked beans and screenings
are fed on the farm. Ground finely, they are fed in a slop to
hogs, thus taking the place of [more expensive] tankage,

middlings, etc. And they are also ground with oats and ear
corn, which mixture, together with a little cottonseed meal,
constitutes our dairy ration.
“Closing without recognizing the soy bean as a source
of human food would be doing it an injustice. The writer
has eaten them, and can only suggest that they be more
fully considered as an article of the human diet. Possibly, if
they were served as a peculiar and delicately prepared dish,
bearing a French name, the results might be more pleasing.”
A photo shows a horse-pulled machine “cutting Ito San
soy beans with the old type rake-off harvester on the Class
farm.” Address: Ohio.
221. Finch, F.R. 1917. Soy beans for fall pasture. Rural NewYorker 76:788. June 16.
• Summary: Benjamin Paddock of Boone County, Kentucky,
reports: “We find from experience the Soy bean will do
better than anything else we can grow on thin soil. Prepare
the soil finely; we drill with the grain drill one inch deep,
being very careful to get one bushel and one peck per acre.
We use the Mammoth Yellow, as they give a large amount
of hay, but will not mature seed in this latitude unless the
season is very long.”
In 1916, a year of drought, Mr. Paddock let his cows run
for one hour each day in 8 acres of Soy beans, “gradually
increasing the length of time until they had eaten the plants
quite a lot; left them in until they were satisfied... The cows
cleaned up everything but the stalks... Our cows milked as
though on June pasture. We took cows out Oct. 20, putting
them on silage... in over 25 years’ experience I never had
such a bunch of Winter milkers, all in A-1 condition. We
give the beans the credit... We get two cents per gallon more
than our neighbors owing to the high test. We feel safe, as
Soy beans will carry our cows through the Fall shortage in
pasture.” Address: Ohio.
222. North Carolina Extension Service, Annual Report.
1917. 3:16, 26, 29, 63-67, 69, 90. For the year ended June
30.
• Summary: Page 65 (continued): “Soy-bean flour or
meal, when properly prepared, may be used in the making
of nutritious breads. Such breads are claimed, with much
apparent truth, to be especially adapted for invalids suffering
with certain diseases and for small children who have weak
digestion.
“Crushing the Beans by Cotton Oil Mills: Since the
appearance of the cotton-boll weevil in Texas and its steady
progress northward and northeastward throughout the
cotton-growing section of the United States, it has been
felt that other oleaginous seeds must be utilized by them to
supplement cotton seed in order that they might supply our
own needs for vegetable oils.
“In casting about to determine what crops might seem
most suitable for this purpose, it has been found that peanuts,
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soy beans, and possibly sunflower, might be used, as the seed
of each of these crops contain good amounts of commercial
oil. It might be of interest to know that neither velvet beans
nor cowpeas can be utilized for this purpose, as seed of the
former crop contain only about 6.6 per cent oil, and those of
the latter will analyze on an average only about 1.7 per cent
of oil.
“Of the three crops mentioned as bearing seed
containing a high content of oil, it appears that soy beans
are to be largely depended upon by oil mills of the State and
South. It is estimated that farmers will be able to get more
profit per acre from a crop of soy beans than from a crop
of cowpeas, and at the same time have a larger amount of
material to turn back into the soil for its improvement. As a
matter of fact, the peanut crop as handled at present is a soilexhausting crop rather than a soil-improving crop, because
in most cases the vines are removed, and in many instances
they never find their way back, directly or indirectly, to the
field on which the crop was grown.
“It is estimated that on an average it would cost 75 to
100 per cent more to grow and harvest a crop of peanuts
than a crop of soy beans. Soy beans also have a much wider
soil and climatic adaptation than do peanuts, and in order
for the oil mills to depend upon a crop, generally, it must be
grown very widely throughout the whole cotton-growing
area of the State and South. The soy bean is a crop that has
such possibilities. Soy beans, too, can be milled at much less

cost than either peanuts or cotton Seed. From information
available, it would appear that the crushing of soy beans at
an oil mill properly equipped and operated need not exceed
one-half to two-thirds of the cost of operating on cotton seed.
“It is not believed that soy beans are to replace cotton
seed at the oil mills, but, rather, will be used to supplement
the cotton seed, and thereby prolong the short operating
season of the mills. This is provided the oil mills are in a
position to give the farmer a sufficiently satisfactory price for
his beans to justify him selling to them. Of course, the price
the oil mills will be able to pay for the seed will be governed
largely by the price at which they will be able to dispose of
their soy-bean oil and meal, and the efficiency with which
the milling operations are conducted. On the other hand,
if the mills are not able to offer the farmer sufficiently
attractive prices for his beans to secure them, the farmer
himself will be none the worse off for having produced the
crop, as the crop itself may be used for soil-improving or for
feeding purposes to good advantage.
“It may be of interest to know that at this very time there
are at least five cotton oil mills in the State that are crushing
soy beans. There is no question but that to a large extent
the crushing of beans by our oil mills has been one of the
main factors in helping the farmers of the State in securing
much larger prices for their beans than has been the case
heretofore. Last spring, because of the interest in this crop,
the price of beans ran up to $5 or more per bushel. Many of
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the beans were sold out of the State for planting purposes in
areas where the crop had not been previously grown.
“Products Secured in Crushing and How They Are
Utilized: From a ton of soy beans the oil mills are able to
secure from 32 to 35 gallons of oil and about 1,650 pounds
of meal. This leaves a loss from cleaning and evaporation of
moisture in the milling operation of 120 pounds per ton.
“The meal contains about 30 per cent more nitrogen
than cotton-seed meal. The amounts of phosphoric acid
and potash in the meal will usually range about 1.4 and 1.8
per cent, respectively. From the analyses there seems to be
no logical reason why soy-bean meal should not sell for a
somewhat higher price per ton than does average cotton-seed
meal. It will probably be demonstrated also that the soy-bean
meal will have a higher feeding value and will probably be
found to have as wide or wider usefulness for feeding to
different kinds of live stock than cotton-seed meal.
“Soy-bean oil is at the present time being used quite
extensively in the manufacture of soaps, paints, varnishes,
enamels, japans, linoleums, oil cloth, and other waterproofing materials, asphaltums, salad oils, and other human
foods. From all the facts at hand, it would seem that there is
an assured market in this country for all the soy-bean meal
and oil our mills can possibly produce.”
A photo shows a soy-bean harvester at work. It is pulled
by two horses and one man stands in the harvester’s bed.
“Numbers of inquiries have been received from other
States with reference to where soy-bean meal might be
secured. Most of these have come from people who were
feeding live stock of some kind or were interested in
securing substitute materials for making breads for human
consumption. To appreciate the importance of the oil at
the present time, it is only necessary to call attention to the
importation into this country during the year ending July
1, 1917, of about $20,000,000 worth from Oriental ports,
calculating the price of oil at the present selling price.
“There seems to be no good reason, therefore, why
North Carolina and other Southern farmers and cotton oil
mill owners should not profit by an industry required to meet
these pressing demands for meal and oil. Taking everything
into consideration, it appears that in the soy bean, farmers,
canners, packers, and oil mill owners have a most promising
crop. It can be utilized in such a way by the farmers as to
build up the fertility of his soil and at the same time add
materially in revenue to finance his other farming operations.
Page 69: Publications:...
“Soybean Harvesters. Circular 56, N.C. Extension
Service.
“Soy Beans as a Future Economic Factor in North
Carolina. Circular 57, N.C. Extension Service.
Page 90: “The Weekly Price Report now covers prices
upon corn, oats, wheat, cow peas, soy beans, Irish potatoes,
sweet potatoes, cabbage, apples, butter, eggs, poultry, cheese,
hogs, cotton, cotton seed and cotton-seed meal. Seventy-

six thousand seven hundred and ten Weekly Price Reports
were mailed out during the last year. In addition to keeping
farmers and merchants informed of prices prevailing in
markets in this and other States, the Weekly Price Report
serves the special purpose of giving information to railroads
which are interested in promoting immigration into this
State.”
223. Miller, E.E. 1917. When the soy beans are harvested.
Country Gentleman 82(28):1141. July 14.
• Summary: Harvesting methods are discussed. “The
bulletins of a few years back were nearly unanimous in
saying that the proper time to cut soy beans for hay was
when the beans were about half grown. Some of them even
recommended having the earliest pods yellowing.” This
recommendation was apparently based on experience with
cowpeas. And, indeed, the “greatest nutritive value, from
the standpoint of the chemist, is secured by cutting when the
beans are half grown. Even at this stage the lower parts of
the stems will be getting woody. The pods are hard to cure,
too, and are more likely to mold than any other part of the
plant.”
It is now recommended that soy beans be cut for hay at
an earlier stage of growth. “By cutting when the beans are
in bloom a better quality of hay is made and, strange as it
may seem to the man who has not tried both stages, curing
is easier... because the plant cures more uniformly. Soy
beans cut at this stage, left in the swath until wilted, raked
into windrows and left until the juice cannot be twisted out
of the stems, then put into tall, slender cocks and left until
thoroughly cured, will make hay that will be a bright green
color and will be cleanly eaten. The total weight may not be
quite so great as would be obtained at a later stage of growth,
but the total of digestible nutrients is likely to be greater.”
“Soy beans, like most other legume hay crops, should
be cured in the shade rather than in the sun. The ideal way
would be to spread the cut vines out in an open shed and
let them cure without any direct sunshine upon them after
they had wilted behind the mower. This, of course, is not
practical, but it is practical to do most of the curing in
the windrow and the cock and not in the swath. Too long
exposure to direct sunlight dries the leaves out so that they
crumble and fall off, and then the best part of the hay is
gone.” The time required to make good hay may vary from
two days to a week. “As a rule, at least three or four days
can be allowed whether curing is done in cocks or frames.”
A photo shows a soy bean plant with its leaves to show
abundant pods. “Threshing should be done only when the
beans are quite dry.”
224. Pritchard Bean Harvester Co. 1917. The Pritchard
Bean Harvester. Progressive Farmer (The) (Raleigh, North
Carolina). Aug. 18. p. 6.
• Summary: “This is a successful Soy Bean Harvester that
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by repeated tests has proven it will harvest 25 per cent more
beans to the acre than any other machine. It will gather beans
drilled with corn without removing corn stalks.
“The Pritchard Bean Harvester will not clog. The slot or
passage for the stalk vines extends to the rear end, thereby
allowing unobstructed passage.
“This machine is of lighter draft by one-half than other
machines, but is guaranteed to be strong and durable. This is
the Soy Bean Harvester that you have been looking for. For
further information and price address:”
A large illustration (quite like a mechanical drawing) of
the machine fills about half of the ad.
Note: This is the earliest document seen (June 2021)
that mentions “The Pritchard Bean Harvester.” Address:
Elizabeth City, North Carolina.
225. Morse, W.J. 1917. Re: Manufacturers of soy bean
harvesting machines. Letter to Prof. C.V. Piper, Bureau
of Plant Industry, USDA, Washington, DC, Aug. 19. 4 p.
Handwritten, with signature on hotel letterhead.
• Summary: On Aug. 15 C.V. Piper had written Morse
in Texas: “Your bulletin on soy beans (probably USDA
Farmers’ Bulletin No. 886. Sept. 1917; “Harvesting soy-bean
seed”) has already gone to the printer and galley proof is
expected by August 20. I fear that when this bulletin is issued
we are going to receive a large number of letters asking
where the different types of harvesting machines can be
obtained. Kindly write me at once information on this point.”
Morse responded with a list of manufacturers: Bean
harvesters or beaters–(1) Pritchard Harvester Co., Elizabeth
City, N.C. [North Carolina]. (2) Gordon Harvester Co.,
Elizabeth City, N.C. (3) Tarheel Bean Harvester Co.,
Farmville, N.C.

“There is another machine manufactured by another man
but I do not recall the name. The machine is an improvement
on the other types in that it can be adjusted to level
cultivation and cleans the seed. I understood this machine
would be available for the 1917 harvest. I am writing Prof.
[C.B.] Williams requesting that he send you the name and
address of the manufacturer.
“The following firms have has [have] special beans and
pea separators:
“Koger Thresher Co., Morristown, Tennessee
“Owens Thresher Co., Minneapolis, Minnesota.”
Note 1. None of the information in Morse’s letter
appeared in Bulletin No. 886.
Note 2. This is the earliest document seen (June 2017)
that mentions the “Gordon Harvester;” the registered
trademark for this machine was filed on 26 March 1920.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crosby House, Beaumont, Texas.
226. Justice, J.L. 1917. Saving soy bean crop. Orange Judd
Farmer 63(8):2, 7. Aug. 25.
• Summary: “Many farmers no doubt will be having their
first experience this year in raising and harvesting soy beans
for seed.” Harvesting and threshing methods are outlined.
Only two ways of handling soy beans are in general use.
(1) The may be “mowed down with the mower which has
a side-delivery or buncher attachment... In case the soy
beans should be mowed flat, they should be raked into small
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bunches before they get dry enough to shatter... After a few
days of good curing weather they will be ready to thresh.”
(2) “Soy beans that are planted in rows may be harvested
with a corn binder if they are the tall stemmed variety.”
However the grain binder is much faster and not as difficult
to operate.
“Put them where they cannot possibly be reached by
stock. Stock eat them greedily, without having to create an
appetite for them; and while the beans are about to equal to
cottonseed meal for feeding an overfeed of them is fatal. One
of our neighbors lost a herd of fine cattle that broke into a bin
of soy beans, and his advise is to ‘keep them high and dry.’”
Address: Indiana.
227. Morse, W.J. 1917. Harvesting soy-bean seed. Farmers’
Bulletin (USDA) No. 886. 8 p. Sept. Superseded by Farmer’s
Bulletin 1605.

• Summary: Contents: Summary (1 page). The soy bean
as a seed crop. Time of harvesting. Methods of harvesting.
Methods of curing and handling. Thrashing [Threshing].
Special bean harvesters. Soy-bean straw. Storage of seed.
“The soy bean as a seed crop: The character of growth,
the uniform maturing habit, and the heavy seed yields of the
soy bean contribute to the ease of harvesting and recommend
the plant for seed production. The many disadvantages which
attend the harvesting of cowpeas for seed are not common to
the soy bean. When grown for grain alone, the shattering of
the pods of the soy bean is a serious fault, and inexperienced

growers are likely to sustain a heavy loss of seed
through lack of knowledge and improper handling
of soy-bean plant.
“All soy beans are strictly determinate as
to growth–that is, the plants reach a definite size,
according to variety and environment, and then
mature and die. Nearly all varieties shatter their
seed somewhat, especially during changeable
weather, if not harvested at the proper stage
of maturity. Some varieties, like the Guelph
or Medium Green, shatter inordinately, while
others, such as the Peking, scarcely at all. Special attention,
therefore, is required when the plants approach maturity to
prevent serious losses from the scattering of the pods.
“Time of harvesting: When the soy-bean plant is near
maturity, the leaves begin to turn yellow and drop; and
before all of the pods are ‘Mature the leaves, except in a
few varieties, have all fallen off. In general, the best time
to harvest, except where special bean harvesters are used,
is when about three-fourths of the leaves have fallen and
most of the pods have turned color. If cut at an earlier stage
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the plants are difficult to cure properly, and the yield will be
lessened materially on account of the immature grain. On
the other hand, if the plants are allowed to become too ripe
the pods will shatter before being cut; and much seed will be
lost. When special harvesters are used to gather the seed, the
plants must reach full maturity to obtain the best results.
“The stage of maturity to which the plants should be
allowed to grow varies also with regard to season, and
variety. In a hot, dry fall the plants should be cut at an earlier
stage than in a cool, moist fall. Some few varieties, however,
can be left with little or no loss of seed until time of maturity
in any season.
“Methods of Harvesting: Various methods of harvesting
the crop are used in different sections where the soy bean is
grown largely for seed production. When the cutting is done
with a mowing machine, it is well to have a side-delivery
attachment (fig. 1), in order that the horses will not need
to trample on the swath of cut beans. If cut with a mower
without such an attachment, however, the plants should be
removed at every round out of the way of the team, for if
trampled upon many of the seeds will be shelled out and
wasted.

“The self-rake reaper (fig. 2) has given
very satisfactory results, as the plants are placed
in bunches out of the way of the machine and
team.
“The self-binder can be used to good
advantage with the taller growing varieties
of beans if the plants are not too coarse. This
method of harvesting is coming rapidly into
favor in many sections. For the best results with
this machine the plants should be cut while
some of the leaves are still retained, as the plants
will cut more easily and no loss will result from
shattering.
“The bean harvester which is used to a
slight extent in a few Northern States is mounted
on wheels like a riding cultivator. It has knives
that can be adjusted to run just beneath the
surface of the ground, cutting the plant where it is
soft. This machine will cut two rows at a time and
place both in a windrow for curing and convenient
for handling. To do good work, the cutting knives
must be kept sharp; otherwise the plants will be
pulled out by the roots instead of being cut off.
“Small areas may be cut with a scythe, corn knife or
sickle. In some sections comparatively large acreages
are cut in this manner.
“Methods of Curing and Handling: When cut with
a mowing machine with an attachment or with a selfrake reaper, the beans may be raked in small piles or
placed in small shocks. These piles or shocks should
be left for four or five days in good drying weather,
or until the grain is found to be fairly dry in the
pods. Wet weather does not injure the crop seriously
provided the plants are not allowed to rest on the ground
long at a time. If rain occurs, the piles should be watched
carefully and turned frequently.
“Where a binder is used the bound bundles should be
shocked 8 or 10 to a shock (fig. 3) and allowed to remain
until thoroughly dry.
“Hay caps are not necessary when the piles or bundles
are shocked properly. They may remain in the field until
thrashing time, or if thoroughly dry they may be housed and
thrashed later.
“The cured plants are ordinarily gathered from the field
by hand, but the web loader (fig. 4) commonly used for
haying, will do the work more rapidly and with less loss of
seed than the hand methods.
“Thrashing: The ordinary grain separator (fig. 5) can be
adjusted to thrash any beans successfully, but as equipped
for small grains a large percentage of cracked beans will
result. The chief cause of split beans is the high speed of
the cylinder, which should be reduced at least one-half, but
the speed of the fans and other parts of the separator should
be maintained. This may be accomplished by doubling the
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size of both cylinder pulleys. In some cases a special set of
thin concaves is used, while in other instances some of the
concaves are removed. Good judgment on the part of the
thrasherman will enable him to adjust the ordinary separator
so that the beans may be thrashed with little splitting. Some
manufacturers have special pea and bean hulling attachments
for grain separators, which are said to do very satisfactory
work. These attachments may be added to the ordinary
separator at a small cost.
“Special pea and bean separators of different sizes are
now on the market. These types of machines do clean hulling
and split practically none of the beans. Undoubtedly, such
separators are more satisfactory and economical where a
considerable acreage of beans is grown. In sections where
there is extensive seed production, investment in such a
machine, by the community would be profitable. Soy beans,
if thoroughly dry, can easily be thrashed with a flail. If
one has only a small acreage–an acre or so–this method is
practicable and economical.
“In a few sections a corn shredder has been used to
advantage. If properly cured and dried, the beans shell
out very readily with this machine” (Continued). Address:
Scientific Asst., Office of Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
228. Morse, W.J. 1917. Harvesting soy-bean seed
(Continued–Document part II). Farmers’ Bulletin (USDA)
No. 886. 8 p. Sept. Superseded by Farmer’s Bulletin 1605.
• Summary: (Continued): “Special Bean Harvesters: The
harvesting of seed from the mature standing vines by means
of patented bean harvesters, of which there are several types,
is rapidly gaining in popularity in sections where the soy
bean is grown rather extensively. The commonest type is a
2-wheeled, boxlike machine and is drawn by two horses (fig.
6). As the machine passes over the row of plants, four sets of
rapidly revolving arms shatter the beans from the pods into
the body of the harvester. As the machine moves up the row,
the seed is gradually raked by a man to the rear of the box.
To secure the best results the rows should he ridged, though
a recently patented machine is suitable either for ridged or
level rows. Under favorable conditions, two men with a team
can harvest 1 acre in two hours by this method. Although
there is some loss of beans, it is more than compensated by
the saving of time and labor.
“Soy-Bean Straw: The straw obtained from thrashing the
soy bean for seed is a valuable feed for all kinds of stock. In
many sections the straw is baled at the time of thrashing (fig.
7) and sold in the immediate locality to liverymen, dairymen,
and stock feeders.
“Storage of Seed: As soy-bean seed spoils rather easily
if not properly handled, care should be exercised in curing
and storing. After the beans are thrashed they should be
watched carefully to avoid heating and molding. When
thoroughly dry there is no such danger. The best plan,

perhaps, is to spread the seeds out on a floor immediately
after thrashing and shovel them over from time to time until
they are thoroughly dry. After this they may be safely put
into sacks or bins. The storeroom should be dry and have a
free circulation air. Soy-bean seed loses its viability rather
rapidly, and it is not safe to hold seed for planting purposes
more than two seasons. The seeds of the soy bean, unlike
those of the cowpea, are rarely attacked by weevils or other
grain insects.”
Photos show: (1) A man using a mowing machine with
side-delivery attachment.
(2) A man standing by a self-rake reaper [also called a
“sweep rake”] used in cutting soy beans for seed.
(3) “Soy beans cut for seed with a binder and the shocks
set in rows so that wheat can be sown without waiting to
remove the beans from the field.” Note: An Indiana farmer
says (Nov. 2020): “After cutting with a sweep rake, we
would ‘doodle’ it with pitch forks to dry.”
(4) Two men working on a single-drum web loader,
commonly used for haying. This will load the soy beans
rapidly (on to a pile on a wagon) and with less loss of seed
than would result in hand gathering.
(5) Men thrashing soy beans from the field in eastern
North Carolina with an ordinary gasoline thrashing outfit.
(6) Two men using a special bean harvester used in
gathering the soy-bean seed from the standing mature plants.
(7) Two men baling soy-bean straw direct from the
thrasher. Address: Scientific Asst., Office of Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
229. Pate, W.F. 1917. Soybean harvesters. North Carolina
State College of Agriculture, Extension Circular No. 56. 8 p.
Sept.
• Summary: Contents: Introduction. Methods of harvesting.
Gordon harvester. Pritchard harvester. Little giant machine.
Tarheel harvester. Keystone machine. Scott machine.
A description of each machine is given, with a photo
or detailed illustration (line drawing), plus the name and
address of the manufacturer, price (typically $100–$135),
size, weight, and features. Each of these machines is
apparently meant to be pulled by two horses or mules.
The Gordon Harvester, made by L.S. Gordon of
Elizabeth City, North Carolina, was the first machine in the
state made for harvesting beans. It sells for $120, weighs
about 800 lb, and is 12 feet long. The beater is chain-driven
and is arranged to revolve parallel to the row.
The Pritchard harvester is manufactured at Elizabeth
City by George Pritchard. It retails at $135, weighs about
1,000 lb, and is made in 3 sizes. The body of the harvester
is 8 feet long and 44 inches wide. The beater inside of the
harvester is chain driven and revolves across the rows.
The Little Giant machine is made by Herman Hardy
of Lagrange, NC, and sells for $100. It weighs about 800
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others they do so at right angles to the row. In the
manufacture of some of the harvesters, mowing
machine wheels are used, while with others the
harvesters are mounted on ordinary cart-wheels.
Some of the machines have their beaters chaindriven, while others are connected up by gears. Two
of the machines have been on the market for many
years; the others have been offered for sale for the
first time during the past season or two. Some are
adjustable from axles and tongue, while others are
not.” Address: Agronomist in Soil Fertility, Raleigh.

lb and is about 11 feet long. Additional photos (p. 8) show:
Harvesting soybeans with a grain reaper. Thrashing soybeans
that have been cut with a reaper.
“Methods of Harvesting: In harvesting soybeans, two
methods are generally practiced in North Carolina. One
method is to cut the vines when lower leaves are yellow and
the beans are just about ripe and then cure in the swath and
cocks as is done with cowpea hay. The cutting may be done
with an ordinary mowing machine, self-rake reaper, or with
a binder, if the plants are tall enough. After the plants are dry,
the seed may be thrashed out with an ordinary grain thrasher,
after reducing the speed of the cylinders so that the beans
will not be split.
“The other method commonly used is by means of
special bean harvesters, which thrash the beans from the
vines as they stand in the field. This latter method is coming
more and more into common use. There are five different
harvesters manufactured in North Carolina. The principal
feature of all these machines is the beater, which thrashes
the beans from standing stalks in the field. The beaters of
the different machines have different numbers of fingers.
In some, the beaters revolve parallel to the row, while in

230. Williams, C.B. 1917. Soybeans–A future
economic factor in North Carolina. North Carolina
State College of Agriculture, Extension Circular No.
57. 11 p. Sept.
• Summary: Contents: Introduction. Soybeans versus
cowpeas (Soybeans are generally better yielders when
planted in rows and cultivated.) Soybeans versus
peanuts (“Soybeans at $1.00 to $1.50 per bushel are
decidedly more profitable to the farmer than peanuts
ranging in price from 70 cents to $1.00 per bushel.”
Soybeans yield 20-25 bushels/acre.) Soybeans for the
improvement of the soil. Soybeans for feed for live
stock. Soybeans for human consumption. Utilization
of soybeans by cotton oil mills (Soybeans can be
milled at much less cost than peanuts or cotton, and
their use can prolong the short operating season of
the mills.) Products secured by oil mills in crushing
soybeans.
“Since the introduction of soybeans in North
Carolina more than one-third of a century ago, the
acreage devoted to this crop has steadily increased,
particularly in the eastern part of the State... Notwithstanding
the fact that this year there has been a material increase in the
acreage devoted to this crop throughout the State, it has not
been nearly as great as the importance of the crop justifies...
“Since the coming of the cotton-boll weevil into Texas
in 1892,” affected farmers have been looking for a crop to
take the place of cotton. “There is no doubt that the coming
of this pest into North Carolina will lead to a material
reduction in the acreage devoted to cotton and at the same
time will force most growers to devote more attention to
rational systems of rotation in which cotton may or may not
enter.” (p. 2)
“There is no question but what there will be a greater
utilization of the seed from this crop, before or after
crushing, for human consumption as the years go by and
the acreage devoted to the crop is materially increased
throughout the South. The beans, because of their high
content of food nutrients, when properly prepared, make a
very nutritious and appetizing food product.
“To some extent, the beans are being used at the
present time in the manufacture of high-grade pork and
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bean products, about one-half to three-fourths soybeans
being used with one-half to one-fourth navy beans. We have
recently had an opportunity to sample a brand of pork and
beans with tomato sauce in which the proportion of soybeans
to navy beans was as three to one. We say without hesitancy
that these were of very good quality. There appears no good
reason why the manufacture of pork and beans into which
soybeans are used should not materially increase. The beans
contain as much or more protein than navy beans and are
much cheaper. As a matter of fact, during the present year,
the price of navy beans bought at wholesale were three to
four times as high per bushel as soybeans bought in the same
way.
“Soybean flour or meal, when properly prepared, may be
used in the making of many nutritious breads. Such breads
are claimed, with much apparent truth, to be especially
adapted for invalids suffering with certain diseases and for
small children...
“Soybean oil has at the present time wide usefulness in
the manufacture of soaps, paints, varnishes, enamels, japans,
linoleums, oil cloth and other water-proofing materials,
asphaltums, salad oils, and other human foods. Therefore, it
seems that there is an assured market for both the meal and
the oil...
“To appreciate the importance of the oil at the present
time, it is only necessary to call attention to the importation
into the country during the year ending July 1, 1917, about
$19,000,000 worth from Oriental ports.”
Photos show: (1) A field of soybeans grown in rows
for seed and soil-improving purposes. (2) Soybeans drilled
in corn rows. (3) Hogs grazing in a field of soybeans. (4)
People harvesting soybeans (using a harvester drawn by
two horses) from standing stalks in the field, for seed and
crushing purposes. (5) A man harvesting soybeans with a
grain reaper.
231. Co-operative Manager and Farmer. 1917. Harvesting
soy beans: Inexperienced growers should inform themselves
as to proper methods and avoid losses. 7(4):77, 79. Dec.
• Summary: Contents: Introduction. Time of harvest.
Methods of harvest. Threshing. Storage of seed. “The crop
may be cut with ordinary mowing machines, self-rake
reapers, self-binders, or even with scythes, corn knives, or
sickles. The beans also may be harvested with a special bean
harvester which gathers the grain from the standing plants.
“When the plants are cut before maturity, they are
cured in shocks and allowed to remain in the field until a
convenient time for threshing. If thoroughly dry they may be
housed and threshed later.”
232. Almanac Gleaner (The) (Graham, North Carolina).
1918. North Carolina the largest soy bean grower. Feb. 14. p.
3, col. 3.
• Summary: “North Carolina ranks as the largest soy bean

producing State in the country, with an estimated crop for
1917 of 1,500,000 bushels, an increase of 29 per cent. over
1916. Despite the large crop the oil mills of eastern Carolina
imported 200,000 bushels of soy beans recently from
China. A soy bean harvester has been invented by North
Carolina farmers and is described in a bulletin issued by the
experiment station of the State. It thrashes the beans from
the vines as they stand in the fields. Five types of soy bean
harvesters are manufactured by North Carolina concerns.
“Of the 1916 crop, 111,000 bushels were sold to canners
for canned products and nearly 100 manufacturers are using
soy bean oil in enamel, linoleums, oil cloth and salad oils.
The North Carolina Experiment Station publishes a pamphlet
containing technical information from these manufacturers as
to results with soy beans.”
233. Progressive Farmer (The) (Raleigh, North Carolina).
1918. Three great forage crops–How to grow them: How to
grow soy beans. 33(7):213. Feb. 16.
• Summary: Soils.–The soy bean has been particularly
successful in the upper two-thirds of the Cotton Belt,
especially on clay and clay loam soils. It is also very largely
grown on certain reclaimed lands in eastern North Carolina.
For the sandy soils of the lower South, we prefer velvet
beans for soil improvement and as a grazing crop for hogs
cattle.
“Fertilizers.–Being a legume, or nitrogen-gatherer, the
soy bean does well with fertilizers low in nitrogen content.
On a fair grade of soil we recommend leaving out nitrogen
entirely, using mainly acid phosphate at the rate of 200 to
300 pounds per acre, and possibly some potash, when prices
are low enough to justify its use.
“Preparation.–As with most other crops, good soil
preparation is important. Break well and use the harrow to
make the seed bed fine and mellow. An important point is to
see that the seed are not planted too deep, since poor stands
will result.
“Inoculation,–It appears fairly certain that to do best soy
beans should be inoculated when planted on land where they
have never been successfully grown. To do this, one of the
standard artificial cultures may be used, or soil from a field
where soy beans have done well may be scattered broadcast
over the field to be planted at the rate of from 500 to 2,000
pounds per acre.
“Varieties.–The Mammoth Yellow, because of its
luxuriant growth, is probably the most popular variety for
the South, especially for hay. Other popular varieties are:
Hollybrook, Ito San, Virginia and Haberlandt.
“Methods and Time of Planting.–As a hay crop after
oats, wheat or rye, soy beans are excellent, especially in the
upper two-thirds of the Cotton Belt. However, they should
be planted in rows and given two or three light cultivations,
rather than broadcasted. Another popular method is to plant
the beans in the corn rows between the hills of corn, the
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beans thus getting the benefit of the cultivation given the
corn. Beans may be planted any time from the middle of
April to the first of July. One-half bushel seed per acre is the
usual rate of seeding in drills.
“Cultivation.–Whether planted with corn or in drills
alone, cultivation should be about the same with the primary
objects of keeping down grass and weeds and conserving
moisture with as little injury to the root system as possible.
“As a Seed Crop.–Soy beans may generally be depended
upon to make much heavier yields of seed than cowpeas,
crops of 20 to 30 bushels per acre being common. The cost
of cultivation is low and at present prices for labor it will be
seen that the crop may be grown quite profitably. In sections
where the beans are largely grown a special bean harvester
that harvests a row of beans at a time is used.
“As a Grazing Crop.–Because of its heavy yield of
seed, the soy bean is especially valuable for hogs, few crops
equalling it in the production of cheap pork.
“As a hay Crop.–Soy beans after small grain make a
hay of excellent quality, especially high in protein. The hay
should be cut after the pods are formed, but before they get
dry enough to shatter out their seeds. Yields of hay run from
one to three tons per acre.”
234. Quinn, H. 1918. Success with soy beans: soy beans fine
in central Alabama (Letter to the editor). Progressive Farmer
(The) (Raleigh, North Carolina) 33(10):317. March 9.
• Summary: “For hay, we sow one bushel of soy beans per
acre on a well prepared seedbed with an ordinary grain drill,
being careful not to cover more than one and one-half inches.
If it rains and a crust begins to form, before they are up, we
go over them with a spike harrow. They are cut when the first
pods begin to turn yellow. If the leaves begin to drop very
badly, we cut sooner. We cut them in the morning after the
dew is off, then rake, about noon, into windrows. About the
middle of the afternoon we turn with the hay rake by driving
across the windrows. Just as the tines are well under the
windrow we ‘dump,’ and the hay is ‘up side down.’ Before
the dew is on, it is put up in small cocks to stay until it is
cured.
“We have had fairly good results by sowing to harvest
for seed, but we find it better to plant in rows two and
one-half or three feet apart and cultivate. Rich land should
have one-half bushel per acre. By having them thick in the
drill, they grow spindling and we have no trouble in cutting
them with a grain binder. On thin land one peck per acre
in enough. We cut when the first pods are ripe, cure them
like oats, and thresh them on an oat thresher.” Address:
Montevallo, Alabama.
235. Rosson, R.C.; & Son. 1918. Success with soy beans:
corn and soy beans a fine combination (Letter to the editor).
Progressive Farmer (The) (Raleigh, North Carolina)
33(10):316. March 9.

• Summary: “Last year we broke ten acres with a three-horse
riding plow as deep as possible, then worked down to a good
seed bed, planted corn about three feet apart with a two-row
planter, and followed in the same rows with another two-row
planter, planting one peck of Mammoth Yellow soy beans to
the acre, not so deep as the corn, however.
“When up good we harrowed twice to the row with
a fourteen-tooth cultivator. Later the corn and beans were
plowed three times. After the last working we used the same
fourteen-tooth cultivator to level the ground.
“We harvested the corn and beans with a corn binder,
tying same in bundles, making them easily handled. Then
this was shredded, making fodder as good or better than
good clover hay for dairy cattle. The yield was two tons per
acre, approximately. We also got 75 bushels of nubbed corn
and beans, about 75 per cent beans and 25 per cent corn,
which we ground into meal.
“The corn binder left enough beans on the ground to
graze 21 head of shoats all winter except when covered with
snow. With a supplement of skim milk, these shoats made a
gain of a pound per day.” Address: Adams, Tennessee.
236. Umstead, H.L., Jr. 1918. Success with soy beans ($1
prize letter): Planting soy beans with corn. (Letter to the
editor). Progressive Farmer (The) (Raleigh, North Carolina)
33(10):316. March 9.
• Summary: “For the past two years I have followed the
plan of planting soy beans in my corn with such gratifying
results that perhaps some Progressive Farmer readers may
be interested.
“My corn is planted with a Cole planter, and, when a
field is done I fill the hopper with soy beans and go right
back to the same row planting beans, but not as deep as the
corn was planted. The corn and beans come up together
and are usually harrowed with a section harrow a couple of
times, by which time they are large enough to be worked
with a two-horse riding cultivator, with which I generally
cultivate them three times.
“When the corn is mature enough for cutting and
shocking, we take a mowing machine with good sharp blade
and guards, and mow corn and beans, a row at a time, pick
up corn and haul off and shock near the barn where it will be
handy when shredding time comes. The beans are then raked
up and cured in the usual way for hay.
“By the above method I made about twenty tons hay
last year on about ten acres, and in addition some of the land
made fully fifty bushels corn per acre. The beans did not
seem to injure the corn at all.
“Another thing I noticed, where the land was strong and
the beans made very rank growth and met in the row and
tumbled on the ground, the corn did not seem to suffer nearly
so much during a dry time as would have been the case had
there been no beans. Of course the additional supply of roots
absorbed more moisture from the ground, but the dense
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foliage of the beans seemed to act as a blanket, preventing
evaporation, which in my opinion more than balanced that
taken up by the roots.”
A photo shows “Soy beans in corn for grazing.”
Address: Rougemont, North Carolina.
237. Worden, Alton M. 1918. Success with soy beans: soy
beans in Tennessee (Letter to the editor). Progressive Farmer
(The) (Raleigh, North Carolina) 33(10):316-17. March 9.
• Summary: “After over 15 years’ experience with soy beans
on ‘Altamont Range’ I am fully persuaded that is by far the
best forage crop we can raise, for all stock.
“We plant one-half bushel per acre on well prepared
soil in drills 28 to 35 inches apart, using a wheat drill and
closing all but three holes, planting-three rows at a time. We
cultivate with a harrow until 10 or 12 inches high. When the
sun shines hot vines are tough and limber and will not break
off.
“For hay we cut with a six-foot mower, three rows at
once, when the lower leaves begin to turn yellow and the top
pods are well filled. After cutting we let it lie 24 to 30 hours
if good weather, then rake up and place on racks to cure
until bone dry so no moisture can be wrung out of the larger
stalks.
“For seed we cut soya when fully ripe when the lower
leaves are dry, but still on the stalks, aiming to save all the
leaves. If soys get ripe and there is danger of shelling, cut
them while damp with dew and let them lie 24 or 48 hours.
“Rake them while damp if there is danger of shelling
or defoliation, placing on racks to dry. Threshermen insist
sometimes on having beans to be threshed cut and bound,
and some charge 10 or 15 cents more for threshing loose
beans. If bound they should be set up in long shocks and
capped with muslin hay caps of fine close woven cloth. If the
leaves are saved, the straw after threshing is as good as most
hays for feeding.” Address: “Altamont Range,” Tullahoma,
Tennessee.
238. Williams, C.B. 1918. Harvesting soy beans. Progressive
Farmer (The) (Raleigh, North Carolina) 33(11):349. March
16.
• Summary: “Many who are growing soy beans for the first
time are probably wondering what will be the best way to
harvest their crop this fall. Before cold weather comes on
and the leaves have only dropped a little it will be well for
those wanting hay to cut the vines. The leaves contain much
of the food constituents of the crop and it should be planned
to save as many of them as possible when curing the vines.
Where grown merely for hay, the cutting should take place
after the pods are formed and have grown considerably, but
before they have matured. If the plants are left until the pods
are mature the leaves will shed badly, and the stems will
become too hard and woody for the best quality of hay. After
the plants have reached the proper haying stage, there is a

rather rapid decline in the feeding value of the stems.
“In cutting, an ordinary mowing machine with a sidedelivery attachment or self-rake reaper, or any ordinary
mowing machine without any attachments may be used with
satisfactory results. It is well to cure the vines in the swath
and windrow as much as possible, finishing up in the cock, as
is done with cowpea-hay. Great care should be exercised that
the vines be exposed to direct sunlight as little as possible
after they have thoroughly wilted in the swath. If this
precaution is observed, there will be a minimum of shedding
of the leaves. The handling should be done, if possible, when
the vines are slightly damp from dew. If favorable weather
prevails the hay may be carried to the barn and stored there
with safety after remaining in the cocks for about a week.
“As with cowpeas, the curing may be done usually most
satisfactorily on some kind of curing frame or pole. The
cocks or small stacks should be so constructed as to shed
water and to admit of a free circulation of air through the
center of the pile.
“When the soybeans are to be cut for hay as well as
for seed, they should be cut later, after the pods are ripe but
before they have dried out sufficiently for the beans to pop
out. The curing of the vines should take place in the way
indicated, reducing the handling to the minimum so that
there will be but little, if any, shattering of the beans. After
the hay has been thoroughly dried the beans may be threshed
out with an ordinary threshing machine or with a husker and
shredder. Usually it will be necessary to reduce the speed of
the threshing part of the machines in order that there may
not be any splitting of the beans. After threshing, the beans
should be spread out evenly over the floor in a dry place
where a free circulation of air takes place.” Address: [North
Carolina].
239. Farver, Warner E. 1918. Soy beans no harm to corn.
National Stockman and Farmer 42(3):72. April 13.
• Summary: Concludes that planting soy beans (also called
“soys”) with corn does not reduce the yield of corn nor
injure the corn. The seeds of soy beans and corn should
never be mixed together when planting; plant about a gallon
of soy beans per acre. If the beans are mixed with fertilizer,
there is some risk of the fertilizer killing the inoculating
bacteria. “We keep the newly-plowed ground worked with
the roller as rapidly as it is plowed. When the soys and corn
are planted we aim to cultivate them, so that the moisture
is conserved, first cultivating rather deep, and the last
cultivations very shallow. This system of conservation of
moisture is the main thing in growing a combination of soy
beans and corn.”
The only trouble with weeds was with foxtail, and this
was caused by wet weather. The secret to keeping weeds
down is in harrowing twice, first just before or while the corn
and beans are coming up, and again when they are about one
and one-half inches tall. “A heavy weeder serves well but a
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harrow is better. By the time cultivation begins the ground
thrown about the plants will keep the weeds under control.
I always have figured that if I can raise two crops together
without injury to either, alsike clover and timothy, vetch and
rye, etc., I should be willing to take more pains than usual to
keep weeds down.
“As to method of planting we plant about a gallon of
soy beans per acre, mixing them with the fertilizer. When
no fertilizer is used dry sifted earth will do. Soil from a
former soy-bean field would be well, for we would not need
to inoculate the seed. When mixing the beans with fertilizer
we run some risk of the fertilizer killing the inoculating
bacteria. This is especially true of acid fertilizer. A very good
plan is to secure soil from a field where a crop of soy beans
grew with successful inoculation, and after sifting mix it
with the fertilizer. This would inoculate the soy beans and at
the same time there is no danger of injuring the bacteria in
the soil. In no case mix the soy beans and corn together. As
an experiment I tried this two yours ago. The result was an
irregular stand of each.” Address: Holmes Co., Ohio.
240. Smith, J.W.R. 1918. Soy-bean experience (Letter to the
editor). National Stockman and Farmer 42(5):124. April 27.
• Summary: Discusses the writer’s very positive experience
with soy beans, the best varieties, and use as grain or forage.
“Advocated by the agricultural journals, colleges and
experiment stations and by a great majority of good farmers
who have placed and are placing this unsurpassed legume
in the first place as a hay, grain and soil enriching crop, give
them a chance! A good yield of grain may be produced on
poor soil (in some cases when corn or oats would fail), yet
even a light application of stable manure before harrowing
or even before plowing, a liberal dressing of lime just before
drilling, especially on sandy soil, will insure a greatly
increased yield of hay. Always inoculate by using inoculated
soil or cultures.”
“Varieties: Nothing is more essential for profit than
planting the best yielder of hay and grain adapted to your
latitude. Of the twenty-five varieties I have tested I esteem
the Virginia No. 32906 unsurpassed for quantity and
quality of hay and straw as well as large yield of the most
valuable grain for seeding and propagating this excellent
sort. The Wilson is a most excellent variety of similar
characteristics.” Ebony and Peking are not quite as good.
“The bushy varieties–Hollybrook, Medium Green, Ito San,
Morse, Mongol, Ohio No. 9035 and Haberlandt produce
inferior quality and less quantity of hay, but the grain is
better adapted for human food, looks better at least, being
yellow and larger in size. For oil production, bean meal and
table service they are excellent, and mature as a rule north of
41ºlatitude.”
“In Jefferson county, Ohio, a pint of seed produced
as follows: Mongol 52 pounds, Virginia 45 pounds, Ohio
9035 45 pounds, Ebony 40 pounds, Ito San 35 pounds,

Chestnut 27 pounds, Medium Green 25 pounds, Haberlandt
25 pounds. The Virginia produced a third more hay than the
best and four times more hay than the Chestnut and Ebony.
Hence we should use care in selecting varieties this spring
when the seed is so scarce and expensive. The man who
has a corn harvester for cutting silage corn should grow his
‘corn and beans’ in the same row. Otherwise grow separately,
yet fill silo simultaneously. Beans may be cut a few days
previously.” Address: Jefferson county, Ohio.
241. Gaskill, E.F. 1918. The soy bean. Massachusetts
Agricultural College, Extension Circular No. 56. 3 p. April.
• Summary: Contents: Introduction. Uses: For forage,
ensilage, pasturage, green manure or cover crop, grain, oil.
Culture: Climate, soil, fertilizers, inoculation, seeding and
cultivation, harvesting, threshing. Varieties. Advisability of
growing in Massachusetts (its economic value on most farms
is questionable).
“For green manure or cover crop: Soy beans like other
legumes are capable of assimilating most of the nitrogen
needed from the air. Some of this nitrogen remains in the
soil. It will be understood, therefore, that soy beans when
grown as a green manure crop not only add humus to the
soil but also fertility in the form of nitrogen. Soy beans do
well on light sandy soils when properly inoculated. For this
reason they will be found an excellent crop to restore humus
and fertility to some of the poorer soils in this State, and are
quite satisfactory as a cover crop in orchards.”
“In harvesting for seed the mowing machine may be
used, going around the field cutting two rows at a time and
having the inside rows mowed by hand in order to prevent
the machine passing over the beans on the following trip. If
several acres of beans are to be harvested it will undoubtedly
found an advantage to use a mowing machine with a side
delivery attachment. In order to prevent shattering, the crop
should be cut in the morning before the dew is off or on a
cloudy day.”
“Threshing: An ordinary grain thresher with a bean
attachment and properly adjusted as to speed may be used to
thresh soy beans since they do not split as easily as the field
or garden bean.”
“For oil: Soy bean oil finds a ready market for a variety
of purposes. Its principal use in this country has been in the
manufacture of paints.”
Varieties: “The early maturing kinds are invariably
small plants and produce light yields of beans, while the late
maturing varieties produce larger plants and yield a heavier
crop of seed. As a result of trials at the college of some two
hundred varieties, Medium Green has proven to be one of the
best for Massachusetts. Except in years of very early frost, it
matures its seed... Some of the varieties that will mature in a
shorter season than the Medium Green are Ito San, Ignotum
[same as Ogemaw] and Quebec 92. These varieties will
undoubtedly be found better adapted to the higher altitudes
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of the State. The Hollybrook is similar to the Medium Green
in regard to maturity, characteristics of growth and yield, but
differs in that its seed is yellow. The Wilson because of its
small stems is considered an especially good variety for hay.
The Mammoth Yellow is probably more extensively grown
than all other varieties. It is a large variety which does not
mature in New England.” Address: Massachusetts Agric.
Exp. Station, Amherst.
242. Moore, R.A.; Delwiche, E.J. 1918. Soybeans–A crop
worth growing. Wisconsin Agricultural Experiment Station,
Bulletin No. 289. 16 p. April. [7 ref]
• Summary: Contents: Introduction. What is the soybean?
Soils adapted to soybeans. How soybeans can be used: As
a protein concentrate (ground soybeans), for roughage,
for silage, as a pasture for hogs, as a soiling crop, as a soil
renovator. What varieties are best?: For southern Wisconsin,
for upper Wisconsin, breeding better soybeans. Growing the
crop: Soil inoculation, how to inoculate, soil preparation,
time of planting, method of planting, amount of seed
required, depth of planting, cultivation. Harvesting for hay:
When to cut, how to cut and cure. Harvesting for silage.
Harvesting for seed: Time of harvesting, how to harvest,
curing and handling, threshing, storing the seed.
“We recommend this crop for the careful consideration
of the Wisconsin seed growers, stockmen, and general
farmers.” Photos show: (1) A man standing in a field of
soybeans (front cover). (2) Soybean plant with roots (p. 3).
(3) Nodules on soybean roots (p. 10).
243. Smith, Alfred G. 1918. Soy beans in systems of farming
in the cotton belt. Farmers’ Bulletin (USDA) No. 931. 23 p.
May.
• Summary: Contents: Commercial production promising.
Uses of soy beans. Area and soils adapted to soy beans.
Bearing on other legume crops. Combining soy beans with
other crops: As first crop for seed, as first crop for hay, in
the row with corn, with corn in alternate rows, soy beans
after small grain or Irish potatoes, in corn at last working,
in alternate middles in cotton. Varieties of soy beans and
seed required per acre. Farm practice in growing soy beans:
Inoculation, distance between rows, planting and cultivation,
fertilizers used, harvesting. Yields. Comparative labor
requirements. Selling prices of soy beans and soy-bean
forage. Division of crop with croppers and tenants.
Varieties: “At least 90 percent of the soy beans grown in
the cotton belt are of the mammoth yellow [sic, Mammoth
Yellow] variety.” It is “suitable for both seed and hay,
and is well known in commercial channels. It is a yellow
bean and a variety that is suitable for human food. Cotton
mills like it on account of its oil content and its color, for it
makes a yellow meal which is acceptable to farmers who
are accustomed to cottonseed meal, and who look upon a
dark-colored meal as one that is damaged. The mammoth

yellow soy bean grows erect and stands well, so that it can
be harvested with a mechanical picker, which is not the case
with several other varieties.”
“Fertilizers used: Like cowpeas, soybeans are not
heavily fertilized, if at all, farmers usually depending upon
the residual effect of the fertilizers applied to other crops.
Lime, applied as ground limestone, ground oyster shell,
or burned lime usually increases the growth of soy beans
(except in limestone areas), but it is not always needed to
produce a profitable crop. In actual practice most of the
farmers in the soybean district of North Carolina use some
form of lime, since most of the soil there is acid. The lime is
secured quite easily, and the increased yields considerably
more than pay the cost. The lime is applied at the rate of 2
tons of ground limestone per acre once in four or five years,
or it is scattered on top of the row at the rate of about 1,000
pounds per acre just before the soy beans are planted. Light
applications, occasionally as low as 150 pounds per acre, are
frequently drilled in a furrow and covered, the beans being
planted above.
“Sometimes acid phosphate is used. This is applied
generally at the rate of 200 pounds per acre and is drilled
in the row before the beans are planted. On soils deficient
in potash kainit is sometimes used, but the most common
practice with both acid phosphate and kainit is to fertilize
the preceding crops and depend upon the residues for
the soy beans. Cotton-seed meal, as previously stated, is
sometimes used when planting soy beans for the first time,
and sometimes on other plantings where the soil is sandy
or sandy loam. The common application is from 100 to 200
pounds per acre, drilled in the row before planting the beans.
“Harvesting: The difficulty farmers have experienced in
harvesting has been the greatest handicap in the extension
of the production of soy beans. The development of new
machines and accumulated experience with the crop,
however, have overcome most of the troubles, so that
farmers in the soy-bean district consider it little, if any more,
trouble to harvest soy beans, except for hay, than it is to
harvest oats or wheat.
“Harvesting soy beans for hay is practically the same
process as harvesting cowpeas for hay... Sometimes a tedder
is used for curing, but not often.” The “usual custom is to
shock them on hollow racks made of poles” (see fig. 5).
Merriam-Webster’s Collegiate Dictionary (1998) defines a
tedder, a word first used in the 15th century, as “a machine
for stirring and spreading hay to hasten curing and drying.”
“In harvesting soy beans for seed mechanical pickers
(see fig. 8) are used quite extensively. These pickers are of
different makes, but all have the same general principle.
They run astride the rows and knock out the beans, leaving
the stems, leaves, and hulls on the land. The machine
is drawn by two mules and operated by two men. One
man drives and another throws out the excess trash that
accumulates in the back of the machine. The picker will
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hold from 4 to 6 bushels of beans. When it is full, the
beans are emptied and handled in different ways. In
one common method the beans are run through a halfinch mesh sieve to remove the coarse trash and then
are stacked. One or two men handle the sieve. These
men may be the same who operated the machine or
they may be extra men. After this the beans are cleaned
with a fanning mill. Note 1. This is the earliest Englishlanguage document seen (Nov. 2006) that uses the term
“fanning mill” in connection with cleaning soybeans.
“Harvesting with a picker begins some time after
the leaves of the plant have fallen (see fig. 9). The time
to begin is when the first pods pop open and throw
out the beans. As the picker works best only when the
beans are dry, the machine is not started in the morning
until the dew is off, which is usually from 9 to 11
o’clock... A machine will pick from 3 to 6 acres per
day, averaging about 4½ acres...”
“The waste of beans in picking usually varies
from one-twentieth to one-fourth, and, as a rule,
averages about one-eighth. If the plants are blown
down or have long branches so the machine can
not handle them well, the waste may be more
than this, or if the beans are left on the vines too
late, so that many of them pop out, the waste may
be higher. Varieties of beans that begin fruiting
some distance from the ground can be harvested
with the least waste by a picker, and this is one
advantage of the mammoth yellow soy bean.
Hogs are usually turned in to clean up the waste
beans, so that in fact there is very little loss.
“A picker costs about $125, and so is within
the reach of many farmers. A farmer with a small
acreage of soy beans frequently buys a picker
and, in addition to his own work, does custom work for his
neighbors. In this way his machine is profitably used. The
common price for picking beans with a picker is 20 cents per
bushel, or a toll of one-tenth of the beans. In northeastern
North Carolina approximately four-fifths of the beans grown
for seed are harvested with pickers. Altogether there are
now in use over 1,500 pickers, some of which have been
in use for 10 years [i.e., since 1908] and have picked over
8,000 bushels of beans. It is noteworthy that the pickers are
replacing other methods of harvesting and that the increase in
the acreage of soy beans in the cotton belt can be attributed
largely to these machines.
“Another way of harvesting the soy beans is to cut them
with a binder and thrash them out with a grain thrasher (see
fig. 10) adjusted for handling beans.” When harvested with
a binder, the soy beans “are cut earlier than when harvested
with a picker, since to save the seed they must be cut before
the pods start bursting open.”
Photos show: (1) A man driving a two-wheeled machine
pulled by two horses in a field of soybeans (front cover).

(2) A field of soy beans in southeastern Oklahoma,
grown for seed.
(3) Soy beans planted in alternate rows with corn, ready
to be harvested.
(4) A man planting soy beans with a cotton planter.
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that uses the terms “pods pop open” or beans
“pop out” to refer to shattering. In about 1942 a
non-shattering soybean variety named “Rose Non
Pop” was developed in North Carolina. Address:
Agriculturist, USDA.
244. Riegel, W.E. 1918. Soy beans for Illinois.
Orange Judd Farmer 64:574. June 1.
• Summary: This article begins: “It is essential to
secure good seed with soys as well as other crops.
Never use it a year old unless it has been thoroughly
tested. All seed should be inoculated with the glue
or other method equally good.” Discusses the glue
method of inoculation, planting methods, the two
greatest enemies of soy beans (the crust that
forms after heavy rains, and weeds), cultivation,
harvesting, and threshing.
“When seeded with the drill, it is necessary
to cultivate about three times with weeder
or rotary hoe to keep weeds down. The first
cultivation should be when weeds are very small,
and the last cultivation must not be after the beans
are 10 to 12 inches high, or when the bloom has
begun to form.”
Note: This is the earliest document seen
(Jan. 1998) that uses the term “rotary hoe” in
connection with soybean production. Address:
Champaign County, Illinois.

(5) A field of soy beans at Danville, Kentucky.
(6) A hollow rack used for curing soy bean hay.
(7) Soy bean hay stacked on hollow racks.
(8) Baling soy bean hay in the field from hollow racks.
(9) Three people emptying a soy-bean picker and
screening the beans.
(10) A field of Mammoth Yellow soy beans to harvest
for seed.
(11) People and machines thrashing soy beans.
(12) Soy beans cut with a self-reaper and piled in small
bunches for curing preparatory to thrashing.
Note 2. This is the earliest document seen (Aug. 2001)
that contains the term “soy-bean picker” (or “soy bean
picker”). This machine, developed in North Carolina and
first described by Dacy in June 1916, was an early version of
the combine, and (like the combine) it greatly facilitated the
work of harvesting soy beans.
Note 3. This is the earliest English-language document
seen (June 2021) that uses the word “mechanical” or the
terms “mechanical picker” or “mechanical pickers” in
connection with soybean production or harvesting.
Note 4. This is the earliest document seen (Jan. 2003)

245. Johnson, G.A. 1918. The value of soy beans
to southern farmers (Letter to the editor). Atlanta
Constitution (Georgia). June 2. p. B6.
• Summary: The writer has learned “from
experience and observation how cheap one can raise a crop
of soy beans between corn rows.” He describes how to do it.
This was widely done in eastern North Carolina last year and
those who did so “harvested from between their corn rows an
average of 12 or 15 bushels of soy beans per acre, for which
they were able to get from $3 to $4 per bushel for all they
cared to sell, besides leaving the wasted beans which the
harvester did not get as feed for their stock and to improve
the land.”
“One farmer has told me he would plant soy beans if
there was no market for them and, if the stock would not
touch them, solely” to increase the fertility of the soil.
In past years the lack of a good harvester “was one
reason why a great number of people did not go into [soy]
beans more largely, but now we have many harvesters on the
market, and not very far from where I live there is a large
factory now in course of construction which last year turned
out 100 harvesters, the capacity of which will be this year
from 500 to 1,000 harvesters.
“We trust that no one will hesitate to take advantage of
their opportunities to add to their money crops, add to their
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bank account, increase the fertility of their soils and at the
same time make more feed for their stock.
“You can do all this by simply planting soy beans.”
Address: Ayden, North Carolina.
246. Bean-Bag (The) (St. Louis, Missouri). 1918. Soy beans
in North Carolina. 1(1):23. June.
• Summary: “North Carolina claims rank as the largest soybean producing State in the country, with an estimated crop
for 1917 of 1,500,000 bushels an increase of 20 per cent over
1916. Despite this large crop, the oil mills of eastern North
Carolina imported 200,000 bushels of soy beans recently
from China.
“A soy-bean harvester has been invented by North
Carolina farmers, and is described in a bulletin issued by the
experiment station of that State. This harvester thrashes the
beans from the vines as they stand in the fields. Five types
of soy-bean harvesters are manufactured by North Carolina
concerns.
“Of the 1916 crop, 111,000 bushels were sold to
canners for canned products, and nearly 100 manufacturers
throughout the country are using soy-bean oil in making
soap, paint, varnish, enamel, japans, linoleums, oilcloth, and
salad oils. The North Carolina Experiment Station publishes
a pamphlet containing technical information from these
manufacturers as to results with soy beans.”
247. Bean-Bag (The) (St. Louis, Missouri). 1918. Let our free
service bureau help you supply your needs (Ad). 1(1):50.
June.
• Summary: “Tell us your needs and we’ll put you in touch
with reputable firms... A post card will do. Check off any of
the following items that you are interested in:
“... Scales. Bean meal. Pickers. Threshers. Plows.
Planters. Flour machinery. Tepary beans. Hay presses
and balers. Imported beans. Dryers. Bean oil. Pink beans.
Pinto beans. Shellers. Velvet beans. Expellers. Oil cans
and containers... Storage bins. Soy beans. By-products.
Conveyors.”
248. Osawatomie Graphic (Osawatomie, Kansas). 1918.
Harvesting soy beans in South: mechanical seed pickers now
being used successfully in many localities. New machines
are big aid: growers in many districts now consider it no
more trouble to gather crop than oats or wheat–time for
work. July 18. p. 4, col. 5.
• Summary: “(Prepared by the United States Department of
Agriculture.)
“The difficulty soy bean growers have experienced
in harvesting their crop has been the greatest handicap to
increased production, but the development of new machines
and accumulated experience with the crop have overcome
most of the troubles previously experienced. Growers in
many districts now consider it little if any more trouble to

harvest soy beans except for hay than it is to harvest oats or
wheat.
“Harvesting soy beans for hay is practically the same
process as harvesting cowpeas for hay. Any difference is in
favor of the soy beans, for the vines are more erect and do
not become tangled like cow peas. Soy bean hay is usually
made by cutting when the pods are half filled and partially
curing in the swath before raking sometimes a tedder is used
for curing, but not often. After the soy beans are raked into
windrows they may be hauled directly to the stacks or barn,
but the usual custom is to shock them on hollow racks made
of poles. When the soy beans are shocked on these racks
there is a hollow space on the inside which allows a passage
of the air and causes more rapid and thorough curing. The
hay is so thoroughly cured on these racks that it can be baled
out of the shock, which frequently is done. The usual custom,
however, is to store hay loose in the barns.
“Harvesting for seed: In harvesting soy beans for
seed, mechanical pickers are used quite extensively. These
pickers are of different makes, but all have the same general
principle. They run astride the rows and knock out the
beans, leaving the stems, leaves, and hulls on the land. The
machine is drawn by two mules and operated by two men.
One man drives and another throws out the excess trash that
accumulates in the back of the machine. The picker will
hold from 4 to 6 bushels of beans. When it is full, the beans
are emptied and handled in different ways. In one common
method the beans are run through a half-inch mesh sieve to
remove the coarse trash and then are sacked. One or two men
handle the sieve. These men may be the same who operated
the machine or they may be extra men. After this the beans
are cleaned in a fanning mill.
“Time for Harvesting: Harvesting with picker begins
some time after the leaves of the plant have fallen. The time
to begin is when the first pods pop open and throw out the
beans [called ‘shattering’]. As the picker works best only
when the beans are dry, the machine is not started in the
morning until the dew is off, which is usually from 9 to 11
o’clock. When the day’s work is once started, it is customary
to continue work until nightfall without stopping for dinner.
In the soy bean district picking usually begins about the
last of October and lasts through approximately 10 days of
good picking weather. If it rains, the maturing of the beans
is checked and picking is resumed when the weather again
becomes dry. A machine will pick from 3 to 7 acres per day.
“Waste in Picking: The waste of beans in picking usually
varies from one-twentieth to one-fourth, and, as a rule
averages about one-eighth. If the plants are blown down or
have long branches so the machine cannot handle them well,
the waste may be more than this, or if the beans are left on
the vines too late, so that many of them pop out, the wastage
may be higher. Varieties of beans that begin fruiting some
distance from the ground can be harvested with the least
waste by a picker, and this is one advantage of the mammoth
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yellow [Mammoth Yellow] soy bean. Hogs are usually
turned in to clean up the waste beans, so that in fact there is
very little loss.”
249. Abbot, J. Lloyd. 1918. Why I am planting over 400
acres of orchard to soy beans in preference to cowpeas or
velvet beans. Bean-Bag (The) (St. Louis, Missouri) 1(2):11.
July.
• Summary: “On ground as good as ours, velvet beans are
out of the question after the first year, as it is impossible to
keep them off the trees to a sufficient extent to prevent them
from ruining the trees. This eliminates the velvet bean to start
with, leaving only the cowpea and soy bean to consider for
our own conditions, and both of them have done well in the
past in our orchards.
“The soy bean can be planted both earlier and later than
the cowpea, as it will germinate in weather too cool for the
cowpea to germinate, and will mature a big crop of grain if
planted late, in weather too cool for the cowpea to make a
satisfactory yield. Light frosts sufficient to kill cowpeas and
other tender plants do not affect the soy beans, either when
young or old. The more fertile the soil and the greater the
rainfall, the more apt the cowpea is to make big growth of
vine and little grain, while under those favorable conditions
the soy bean will make still greater grain yields than
normally; this in addition to being a drought-resisting plant.
The large rainfall is a condition which we are likely to hit
every season.
“Soy beans which average 25 per cent protein and 20
per cent oil, as compared with 25 per cent protein and 1.7
per cent oil for the cowpea, are not equalled by any other
grain as a supplement to the corn and roughage of the farm,
and may even be substituted for that exceptionally rich feed,
cotton-seed meal.
“The oil mills will pay a profitable price for the soy
bean, and will not buy the velvet bean or the cowpea.
“The seed is not attacked by weevils and other insects,
as in the case of the cowpea.
“The seed may be threshed from the hay with a common
grain thresher, while the cowpea requires a special machine.
This after the crop has been cut with a mower or binder.
“The soy bean may be harvested directly in the field by
any one of the three soy bean harvesters (the Gordon, the
Prichard, and the Scott, all three manufactured in Elizabeth
City, North Carolina), while the cowpea crop cannot be
picked by machinery, and if the grain is to be picked by
hand, which is the practice in this section, where there are
so few threshing machines. If the cowpea grain is harvested
by a mower, or any other machine, preparatory to being run
through a thresher, only the ripe grain is secured, while the
grain which would have matured from the blossoms at the
time of cutting is lost. These soy bean harvesters can harvest
about five acres a day, and cost only about $125.00. A grain
yield of only 25 bushels to the acre, 125 bushels to 5 acres, at

a price of $4.50 per bushel, will pay for itself in one season,
with money saved over hand picking.
“The soy bean seed decay slowly when left on the
ground, and hence are suitable for winter hog pasture.
“The soy beans ripen together, hence the total yield
can be obtained by machine picking or harvesting, while to
obtain the total yield of cowpeas the expensive hand picking
has to be resorted to, and the picking has to be done several
times instead of just once, as with the soy bean.
“The soy bean grows erect instead of a vine, hence the
difficulty of controlling it is not an item in its culture.
“In planting a row of soy beans and a row of corn, over
my entire corn plantings, I get almost as much corn, just as
with the velvet beans planted in this way, but I can harvest
the corn at any time I wish, as well as harvest the soy beans
at the proper time, neither interfering with the other, and I
can get the crop off the land in time for a fall or early spring
crop, which is extremely difficult with the velvet bean when
It is pastured, and the velvet bean is only most profitable
when pastured.
“The soy bean is superior to cowpeas or velvet beans for
silage with corn.
“The grain yield of soy beans is about the same as the
yield of corn in this section, although Citronelle growers
made as high as 34 bushels of soys to the acre, and that only
after one year’s previous experience with growing the crop.
Thirty-four bushels is far above the average corn yield of the
section.
“The soap manufacturers and the paint manufacturers
are beginning to use the soy bean oil very extensively. The
refined soy bean oil is being used for table purposes, just as
some of the other vegetable oils. The Europeans are several
years ahead of us in this latter respect.
“The soy bean meal, the by-product of the oil mills, is a
valuable stock feed, competing with peanut meal and cottonseed meal.
“The soy bean may be used as a human food: It makes
the following delicious dishes: Roasted soy beans; soy bean
soup; boiled soy beans; soy bean muffins; baked soy beans;
soy beans cooked with tomato sauce; baked soy loaf; soy
bean crust; soy bean coffee. In this time of food scarcity,
we need every staple food we can grow. The soys can be
harvested and kept for food for years. What better insurance
is there against a food shortage than to grow soy beans?
“Canning factories are using the soy beans instead of the
navy beans to put up canned pork and beans. Try a sample of
the ‘Dyer’ or ‘Alice’ brands of ‘Pork and Beans’ put up by
the Dyer Packing Co., of Vincennes, Indiana.
“Soy beans are much richer in protein than lima beans
or sirloin steak. In fact, they contain double the amount of
protein contained by these two staple food products. The soy
bean contains about the same amount of fat that Is contained
in lima beans. The full value of the soy bean as a food
product is slightly higher than sirloin steak and lima beans.
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It has been stated by food experts that for men who are
engaged in hard manual labor, where they burn up a lot of
their tissues in the effort, soy beans are as suitable for food
as is steak.
“Summary: The soy bean makes more grain per acre; it
can be harvested by machinery, hence more cheaply; it fits
into intensified farming better; there are a greater number
of uses for the grain, hence greater demand; and it is worth
more per bushel when harvested than either the cowpea or
the velvet bean. In addition to all these advantages, it is a
delicious human food and meat substitute.
“Can you afford not to grow soy beans?” Address:
Mobile, Alabama.
250. Bean-Bag (The) (St. Louis, Missouri). 1918. Inoculate
soybeans. 1(2):13. July.
• Summary: “The soybean has become an important crop,
and W.A. Albrecht, of the University of Missouri College
of Agriculture, believes that it deserves more extensive
cultivation, because it is an annual legume which gives
large yields of grain and hay. The crop furnishes good food
for mankind as well as excellent feed for livestock. Since
soybeans are legumes, they can utilize the free nitrogen of
the air through the aid of certain bacteria which form nodules
on the roots, and are not forced to live on the soil alone.
Without these bacteria the soybeans, like corn, take all their
plant food from the soil and add nothing to it, save their own
roots. For the plants to make best growth, the nodules must
be present on the roots.
“The bacteria that cause the nodules and help the plant
are not always in the soil. No other crop has been found
which has the same bacteria as the soybean, and the soil is
not inoculated for this crop by growing another, as is the
case with alfalfa and sweet clover. Nor have the soybeans
themselves been grown extensively enough
in the United States, since their general
introduction from Japan in 1898, to distribute
their bacteria widely. These facts make it
necessary to inoculate or add the proper
bacteria when the crop is seeded for the first
time. This can be done either by means of soil,
or artificial cultures containing the bacteria.
“Soil for inoculation should be collected
to a depth of six inches from a field where
soybeans, with plenty of nodules on their
roots, have been grown recently, and then
broadcast and harrowed in on the new field at
the rate of three hundred pounds, or more, per
acre before the seed is sown. Less soil may
be used by drying it in the shade and applying
it through a fertilizer attachment when the
beans are being drilled. As soon as the soil has
been scattered over the entire field it should
be harrowed in, to distribute the bacteria

thoroughly and incorporate them into the moist soil.
“When only very small quantities of a thoroughly
inoculated soil can be had it may be applied to the seed by
means of glue. The seeds are moistened with a glue solution,
containing enough glue to make it sticky, or about one pint of
liquid to a gallon of water, and the infected soil is sifted over
them. The moist seed and the soil should be mixed so well
that every seed becomes dirty. The seeds are large enough
that they will not clump together and give trouble in seeding.
They may be planted while wet, or may be allowed to dry.
This method is simple and gives good results.
“When properly inoculated soil cannot be had,
artificial cultures may be used. They are prepared by many
commercial firms and experiment stations with complete
directions for use. They are usually applied to the seed, and
in this way make inoculation very simple and easy to carry
out.
“When soybeans are planted for the first time,
inoculation will give the crop better color, improve its
feeding value, and increase the yield, unless the soil is
unusually fertile. On soils of medium, or even good fertility,
improvement in the crop may be expected. The cost of
inoculating is so small and the importance of increasing the
crop at this time is so great that one cannot run the risk of a
poor crop by failure to inoculate.”
251. Morse, W.J. 1918. The soy bean: Its culture and uses.
Farmers’ Bulletin (USDA) No. 973. 32 p. July. Superseded
by Farmers’ Bulletin 1520. [27 ref]
• Summary: Contents: Summary. Commercial importance.
Climatic adaptations. Soil requirements. Preparation of the
seed bed. Fertilizers. Inoculation. Time of planting. Depth of
planting. Rate of seeding. Method of seeding. Cultivation.
Varieties (22): Barchet, Biloxi, Black Eyebrow, Chiquita,
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Early Brown, Elton, Guelph (“also known as Medium Green,
Early Green, Medium Early Green, and Large Medium”),
Haberlandt, Hahto, Hollybrook, Ito San (“has been known
under the names of Japan Pea, Yellow, Medium Yellow,
Dwarf Yellow, Early Yellow, Early White, and Coffee
Berry”), Lexington, Mammoth, Manchu, Medium Yellow
(“has been grown under the names Early Yellow, Mongol,
Banner, and Roosevelt”), Mikado, Peking (“In variety tests
the Peking, Sable, and Royal varieties appear to be identical,
and it is quite evident that the latter two are selections from
the Peking.”), Shanghai (“has been grown in North Carolina
under the name of Tarheel Black”), Tokyo, Virginia, WilsonFive [black seeded], Yokotenn [Yokoten].
Soy beans in rotations. Soy beans in mixtures: With
cowpeas, corn, sorghums, or Sudan grass. Soy beans for
seed: Yields of seed, feeding value, for human food, for oil
and meal, viability of soy-bean seed, cost of production, soybean straw. Soy beans for hay: Time of cutting, curing soybean hay, feeding value of soy-bean hay, yields of soy-bean
hay. Soy beans for soiling. Soy beans for pasture. Soy beans
for ensilage. Soy beans for soil improvement. Enemies of the
soy bean: Rabbits, root-knot caused by a nematode, cowpea
wilt due to a Fusarium, caterpillars, and black blister beetles.
“Commercial importance: The soy bean, also called the
soya bean, the soja bean, and in North Carolina the stock
pea, is an annual leguminous plant, a native of southeastern
Asia. It has been cultivated in China, India, and Japan for
more than 5,000 years and in extent of use and value is the
most important legume now grown in these countries.”
“The soy bean was introduced into the United States as
early as 1804, but it is only during the last decade that it has
become a crop of much importance. At the present time it is
most largely grown for forage. In many sections, especially
southward and in some parts of the corn belt, a very
profitable industry has developed from that growing of seed.
During the past few years the acreage has increased to a very
considerable extent. The large yield of seed, the excellent
quality of forage, the ease of growing and harvesting the
crop, its freedom from insect enemies and plant diseases,
and the possibilities of the seed for the production of oil and
meal and as a food all tend to give this crop a high potential
importance and assure its greater agricultural development in
America” (p. 3).
Concerning the variety Hahto (p. 14): “This variety
recently introduced from Japan is a large producer of seed
and forage, and the seeds when from three-fourths to full
grown make an excellent green vegetable, similar to the
Lima or butter bean. Plants stout, erect, maturing in about
135 days; pubescence tawny; flowers purple; seeds olive
yellow, with a black seed scar, much flattened, very large,
about 75,000 to the bushel; oil, 14.8%; protein, 40.6%.” Note
1. This is the earliest English-language document seen (May
2003) that uses the term “butter bean” to refer to the lima
bean.

Uses for human food (p. 22-23): “Until 1916 the soy
bean had been used but little in the United States for food
and only as a special diet for persons [diabetics] requiring
foods of a low starch content. Much interest has been shown
during the last two years in the possibilities of the soy bean
for food. The United States Department of Agriculture
and many schools of cookery and domestic science have
conducted successful experiments in utilizing the dried
beans in the manner of the navy bean and the green beans
when three-fourths grown to full grown as a green-vegetable
bean. The variety and palatability of the forms in which the
bean can be served make it a very desirable article of food,
and undoubtedly it will grow in favor as it becomes better
known. Soy-bean meal or flour may be used as a constituent
of bread and muffins and in pastry.”
Photos show: (1) A man standing in a field of soy beans
(front cover). (2) A typical mature soy-bean plant (p. 4).
(3) Roots of a soy-bean plant with abundant
development of nodules (p. 7).
(4) Cultivating soy beans. Cultivation should begin as
soon as the seedling plants appear. Two horses pull a man on
a harrow or weeder. (5) A field of the Biloxi variety of soy
beans in Mississippi (p. 13). (6) A field of the Black Eyebrow
variety of soy beans in South Dakota. (7) Plats of the
Mammoth and Virginia varieties of soy beans at Arlington
Farm, Virginia (p. 15). (8) A man standing in a field of the
Peking variety of soy beans grown in 24-inch rows. (9) A
field of soy beans and corn grown for ensilage (p. 17). (10) A
field of soy bean and Sudan grass grown in mixture for hay
(p. 22).
(11) Opened pods of Hahto variety soy beans on a plate,
showing the large seeds (p. 23). (12) Soy-bean hay on frames
(p. 25).
A diagram (p. 5) shows 67 different ways in which soy
bean plants and seeds are utilized. The plants are used for
green manure, forage (hay, ensilage, soiling), and pasture.
The seeds are used to make oil, meal, and food products.
The oil is used to make various non-food industrial products
(glycerin, explosives, enamels, varnish, waterproof goods,
linoleum, paints, soap stock {for hard or soft soaps},
celluloid, rubber substitute, printing inks, lighting oil
{illuminants}, and lubricating oil), and four food products
(butter substitute, lard substitutes, edible oils, and salad oils).
Food products include dried beans and green beans. From
dried beans are made soy sauce, boiled beans, baked beans,
soups, coffee substitute, roasted beans, breakfast foods,
and vegetable milk (from which is made soy cheese {fresh,
dried, smoked, or fermented}, condensed milk, fresh milk,
confections, and casein). The green beans are used as green
vegetables, canned, or in salads.
An outline map of the United States (p. 6) shows the
areas to which the soy bean is especially adapted, as to
varieties and purpose. The eastern half of the country is
divided horizontally into 3 zones: Southern, for later and
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larger varieties for seed production; Central, for medium and
medium-late varieties for seed and the same varieties and
later varieties for forage; Northern (the line runs through
central Ohio, Indiana, and Illinois, and southern Iowa) for
very early varieties for grain production and the medium and
medium-late varieties for forage and ensilage.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Hahto, Yokoten, or
Wilson-Five.
Note 3. This is the earliest document seen (June 2009)
that describes a vegetable-type soybean variety (Hahto),
or says that a specific variety makes an excellent “green
vegetable.”
Note 4. This is the earliest English-language document
seen (June 2009) that contains the term “green-vegetable
bean.” Address: Scientific Asst., Forage-Crop Investigations,
USDA Bureau of Plant Industry, Washington, DC.
252. Morse, W.J. 1918. Re: Report on travels in North
Carolina. Letter to R.A. Oakley, USDA, Washington, DC,
Aug. 3. 3 p. Handwritten, with signature.
• Summary: “Dear Oakley: Spent part of the day at La
Grange, North Carolina, looking into the bean harvester
proposition. Hardy and Newsome [Hardy and Newsom] have
a real factory and expect to manufacture about 500 machines
for this year’s work. They now have about 375 orders.
“It seems to me that it is the best of any of the bean
harvesters now being manufactured. The other machines
won’t do for Yarrow farms [a USDA Plant Introduction Field
Station, near Rockville, Maryland] as they are adapted only
to ridged cultivation. The Hardy and Newsome machine
can be adjusted to level cultivation and is much lighter. It
doesn’t look so heavy and cumbersome. They are selling the
machine for $150 and when introducing into a new territory,
allow 10% off. Under favorable conditions the machine
will harvest from 75 to 100 bushels a day. With the Yarrow
acreage it might be well to obtain three of these machines.
The N.C. station purchased one of these machines for their
soy bean work here... Mr. Pate of the station investigated
all of the bean harvesters and recommended this one. Am
enclosing one of the company’s booklets and ads so that you
can judge...”
“Will you please send to Hardy and Newsome, La
Grange, N.C.: Farmers’ Bulletins 886 and 973, Departmental
Bulletin 439 [Dec. 1916], Yearbook article 740. States
Relations Leaflet [sic, USDA Office of the Secretary,
Circular] “Use soy bean flour to save wheat, meat, and fat”
[May 1918]...
“The soy bean acreage, according to Prof. [C.B.]
Williams, has increased about 20% in N.C. this year. Quite
a large quantity of soy bean seed that farmers were holding
in N.C. for high prices went to the oil mills for $2.25 per
bushel. In the fall and winter the oil mills offered $2.75 so
some one was fooled.

“I have also written Mr. Dorsett relative to the harvesters
as I think this will suffice.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Raleigh, North Carolina.
253. Oakley, R.A. 1918. Re: Little Giant Bean Harvester.
Letter to Mr. W.J. Morse, General Delivery, Yazoo City,
Mississippi, Aug. 6. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Morse: I have your letter of August
3 and thank you very much for your report on the Little
Giant Bean Harvester. I am taking this matter up with Mr.
Dorsett at once, and have no doubt that he will act on your
recommendation. I agree with you that it will probably be
desirable to purchase three of these harvesters, in view of the
relatively large acreage which we have to harvest.”
Note: This is the earliest document seen (June 2021) that
mentions “The Little Giant Bean Harvester.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
254. Smith, A.G. 1918. How to harvest soy beans: May be
cut with binder and threshed with grain thresher, but far
better to use soy bean picker–A demonstrated success–How
it operates. Progressive Farmer (The) (Raleigh, North
Carolina) 33(38):1042. Sept. 21.
• Summary: “The best method of harvesting soy beans,
everything considered, is with a soy bean picker such as is
used in northeastern North Carolina. This part of the country,
incidentally, is the soy bean section of the United States. It
probably produces more soy beans than all the rest of the
country combined, and the crop has now become a staple,
one from which an income is expected as regularly as from
cotton and corn. In Hyde County, the soy beans were first cut
and threshed, but it is noticeable that now the pickers have
largely supplanted the binder and thresher, and where new
areas are found growing soy beans, the picker is used almost
exclusively for harvesting.”
The author then describes how the soy bean picker
operates, when to do the work of harvesting soy beans, and
how to avoid waste. The information is a summary of that
which first appeared in his excellent bulletin “Soy beans in
systems of farming in the cotton belt” (May 1918). A small
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oval portrait photo shows Mr. Smith. Address: Div. of Farm
Management, USDA, Columbia, South Carolina.
255. Jordan, Sam. 1918. Soy beans from soup to nuts: A new
crop with many uses both on farms and in factories. Country
Gentleman 83(39):7, 34. Sept. 28.

• Summary: Begins by discussing: The possibilities of soy
beans “as a substitute for meat.” The rising demand for “soy
oil” which started a few years ago when the flax crop was
little better than a total failure. “Industrial uses” of soy oil
in soap, paint, and varnish. “Several packing houses were
experimenting with the oil as a possibility in oleomargarine
manufacture.” “Soys fix soils for cotton.” “Varieties of soy
beans have been matured as far north as Quebec” [Canada].
The “development of the soy in the cotton sections will no
doubt be swifter from an industrial standpoint because of the
already existing facilities for oil extraction.”
Concerning food uses, the author believes that “the soy
bean as human food is destined to play a leading part in the
way of a substitute for meat. From studies made of soy beans
as food, the use of flour seems to be one form in which their
use will suit the American taste and palate best.”
“I have heard that the soy-bean milkman comes around
before breakfast each morning in the Orient and leaves soybean milk.” A Chinese student recently verified this story
and said that in his family’s household “it was customary to

drink a glass of the milk upon arising.” The student added
that fried bean curd was often served for breakfast, and with
soy sauce for dinner. “This soy sauce is something more or
less familiar to Americans, the acquaintance being contingent
upon the frequency with which our Chinese restaurants are
patronized. It is the dark-brown liquid usually on the tables
in the vinegar bottles. It is also the base of
our Worcestershire sauces.
“For supper a favorite dish is sprouted
beans in salad form, mixed with small
pieces of meat or egg. They usually
have also some form of bean cheese or
fermented boiled beans. Next to baked
and boiled beans, the preparation of soybean milk is a thing which should be more
widely known.”
“The author gives a brief description of
how this milk is made, noting that it can be
used in “cream sauces, puddings, custards,
and even ice cream when some high
flavoring is added to kill the beany taste. Much of
the strong taste can be eliminated by boiling the milk
slowly and stirring to prevent scalding.
“The residue [okara] obtained by straining the milk
makes an excellent base for muffins and even bread,
when it is used in the proportion of one part to three
or four parts of wheat flour.”
“In regard to fresh bean curd or ‘tofu,’ as the
Chinese call it, it is hardly probable that we shall use
it generally at an early date. The process of making
it will no doubt come through the activities of our
increasing number of women home-demonstration
agents and, also, it is being made commercially by
several Chinese firms in this country. When it does
become more widely known, however, it is destined to be
used extensively. It has very little taste of its own, and takes
the flavor of everything with which it is used, generally as a
base. It is also highly nutritious.
“Soy sauce is likewise destined for greater use, but the
process of its manufacture is too complicated for domestic
preparation. It can be purchased at Chinese groceries in
this country, and probably from the majority of Chinese
restaurants.
“Another dish which tastes as good as it looks or sounds
is soy-bean sprouts. The smaller beans, of some yellow or
green variety, are usually used.” They are excellent because
of “their use in the winter, acting as a green vegetable, and
the fact that the vegetable can be had whenever wanted.”
“And here is one for vegetarians–a ‘vegetarian roast.’
This is made by using equal parts of soy beans and peanuts,
with the peanuts roasted and the beans boiled until soft
before both are mixed and treated as an ordinary meat loaf.
Such a roast as this is now being prepared by several foodmanufacturing firms in the South, where both peanuts and
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soy beans are plentiful. It is being placed on the market in
one and two pound containers.”
“The beans served as a green vegetable are treated after
hulling in much the same manner as Lima beans or peas. To
hull, however, they should be boiled in the pods for about
five minutes, then dipped into cold water, after which they
shell easily. They can also be canned in this way, treating
them after hulling the same as Lima beans. It is often
desirable to serve them with rice or potatoes.”
“So here we have a small glimpse of what their [soy
beans’] future really is. A crop with a great industrial
importance, a crop with known forage and manurial
possibilities, and a crop holding forth a beneficent promise
as an essential food, soy beans will soon be giving corn and
wheat a close race for the more prominent places on our
agricultural map.”
Photos show: (1) Soy beans after being soaked but
before boiling. (2) Piles of hay, used for forage. (3) Side
view of a soy-bean
harvester (with a
man on top, pulled
by two horses)
used in the South,
showing the bags
filled. (4) A rear
view of the same
separating and
bagging soybean harvester.
Note: This is
actually an early
harvester-thresher,
also called a
“combine.”
Note 1. This
is the earliest
document seen
(March 2012)
that uses the term
“from soup to
nuts” in connection
with soybeans.
Note 2. This is the earliest English-language
document seen (Jan. 2013) that uses the term
“soy-bean sprouts” to refer to these sprouts.
Address: Columbia, Missouri.

that shatter the beans easily must be cut a little earlier. It is
sometimes advisable to cut soy beans on a damp, cloudy
day, which will prevent shattering to some extent. The grain
binder, mowing machine with side delivery attachment,
and the self-rake reaper have been the most satisfactory
implements for cutting soy beans for seed.”
257. Drake, J.A. 1918. Saving farm labor by harvesting crops
with live stock. Farmers’ Bulletin (USDA) No. 1008. 15 p.
Sept. See p. 11-12.
• Summary: Four interesting, old photos are captioned as
follows: Fig. 14 (p. 11). “Soy beans for seed are cut with
the self-rake reaper, grain binder, or mower, and in some
instances with a bean puller. After cutting there is still
considerable work to be done.”
Fig. 15. “Soy beans furnish excellent grazing for lambs,
and afford abundant forage free from the parasites common
to permanent pastures. This crop also is equally desirable

256. Bean-Bag (The) (St. Louis, Missouri). 1918.
When to cut soy beans. 1(4):24. Sept.
• Summary: “When the pods of soy beans are
well formed it is time to cut the crop for hay. If
seed is the object, harvesting must be delayed
until some of the seeds have fallen, which
indicates that the seed is matured. Varieties
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for hogs and may be harvested by these animals both as
forage and after the beans have ripened. Live stock thus save
the labor of cutting (as shown in figure 14), shocking and
hauling.”
Fig. 16. “As a usual thing it is difficult to get a
satisfactory outfit for thrashing soy beans. Here a special
machine is being used, but the ordinary separator is generally
the only machine available. Special attachments are
necessary and few thrashermen care to go to the trouble to
accommodate farmers with small acreages of beans. Large
growers generally own their own equipment.” Fig. 17. “The
labor and annoyance of thrashing soy beans, as in figure 16,
may be saved by feeding the soy-bean hay to hogs in the
winter. The beans supply the protein and save the purchase
of tankage. The oil in the beans and the leaves of the plants
which the hogs eat keep them in good condition. Soy-bean
hay and corn make and ideal winter feed.”
Note: This is the earliest document seen (Oct. 2003)
that uses the word “equipment” in connection with soybean
production equipment. Address: Agriculturist.
258. Pate, W.F. 1918. Soybean harvesters. North Carolina
State College of Agriculture, Extension Circular No. 80. 8 p.
Sept.
• Summary: This circular is similar in content to Extension
Circular 56, 1917, by the same author but contains some
new information. A table shows updated prices, and detailed
questions and answers (specifications)
comparing 6 types of harvesters.
Photos show: (1) A fine growth of
soybeans in rows 3 feet apart (front cover).
(2) Side view of the Gordon Harvester
in action, pulled by 2 horses. “This machine
weights about 800 pounds. The length of the
body is 12 feet and width 22 inches. The width
of the whole machine from center tread to
center is 42 inches. The beater consists of 14
fingers which revolve parallel to the row. It is
chain driven. The machine can he raised and
lowered from tongue and axle.”
(3) Rear view of the Pritchard Harvester.
“The Pritchard Harvester at work. This
machine weighs about 1,140 pounds. The
body is 10 feet long and is made in three
widths: 32 inches, 48 inches, and 44 inches.
Each size has a different width tread as
follows: 46, 52 and 58 inches. The body
can be raised or lowered from both axle
and tongue. The beater is chain driven and
revolves at right angles to the row. With this
machine the passage for the stalks extends
clear to the rear end of the machine.”
(4) Side view of the “Little Giant Machine
ready for use. This machine weighs about 800

pounds, and the body is 11 feet long and 30 inches wide.
From center tread to center is 39 inches. The machine can be
raised or lowered both from axle and tongue. The beater has
35 spike-like teeth and is chain driven. The wheels and axles
are the same as those used on a mowing machine.”
(5) “Working parts of the Pasquotank machine. This
machine weighs about 800 pounds, and the body is 8 feet
long and 40 inches wide. It can be raised and lowered from
axle and tongue. The beater is driven by chains and gears,
and has 8 fingers on the cylinder, which makes about 400
revolutions per minute. On the rear of the machine there is
a screening device with bin below of six bushels capacity.”
(6) “Side view of Taylor Harvester. This machine weighs
about 500 pounds. The length of the body is 12 feet and
tongue 9 feet long. The inside width of the body is 22
inches. From center tread to center is 46 inches. The beater
consists of sixteen fingers which revolve parallel to the row.
It is chain driven. This machine is put out in three sizes.”
(7) Man harvesting soybeans with a grain reaper. (8) Man
thrashing soybeans that have been cut with a reaper. Address:
Agronomist in Soil Fertility, Raleigh, North Carolina.
259. Ferrell (A.T.) & Co. 1918. No. 99-D “Clipper” dustless
bean cleaner, with clay-crushing rolls, traveling screen
brushes and variable air regulator (Ad). Bean-Bag (The) (St.
Louis, Missouri) 1(5):7. Oct.
• Summary: A full-page ad. A large photo shows this
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remarkable and very popular dry bean cleaner. “We
manufacture the most complete line of Bean Handling
Machinery of any concern in the world. We have Bean
Cleaners in several styles and sizes, Individual Bean Pickers,
Giant Automatic Roll Picker, Gibbs Automatic Belt Picker,
the Oxford Bean Polisher, etc. Write for full description of
any line of machinery for grain, seed or bean cleaning.”
Address: Saginaw, West Side, Michigan.
260. Popular Science Monthly. 1918. How North Carolina’s
soy beans are harvested. 93(Part 2):84. Oct.
• Summary: “The production of soy beans in North Carolina
exceeds a million bushels a year. To harvest the crop, special
machines have been invented by the farmers themselves.
“The harvesters thresh the beans from the vines as
they stand in the field. Five types of harvesters are made
by farmers in North Carolina, but a beater with fingers is
common to all the machines. The beater gathers the beans
from the growing stalks. Its operation varies according to the
type of harvester. Some beaters revolve parallel to the row;
others at right angles to the row. Some harvesters are carried
on mowing-machine wheels and others on common cartwheels. In some the beaters are driven by chains; in others by
gears.
“L.S. Gordon, a farmer of Elizabeth City, invented the
first one. Another successful harvester is the invention of
Herman Hardy, of Lagrange.
“George E. Pritchard, of Elizabeth City, invented a
complicated but efficient mechanism.”
An illustration / diagram shows the inner workings of
the “Pritchard harvester–one of several machines invented by
North Carolina farmers.”
261. Cauthen, E.F. 1918. Soy beans in Alabama. Alabama
Agricultural Experiment Station, Bulletin No. 203. p. 85-123.
Nov. [3 ref]
• Summary: Contents: Summary. Introduction. Climate and
soil requirements. Fertilizers for soy beans: Acid phosphate
and kainit [kainite] for hay; acid phosphate, kainit, cotton
seed meal, etc., for seed and hay; acid phosphate vs. raw
phosphate in seed production; acid phosphate vs. raw
phosphate in hay production. Inoculation. Inoculation
experiments. Cropping systems. Culture: Preparation of soil,
planting, rate of seeding, tillage (“The same implements
used for cultivation of cotton can be used for cultivating
soy beans. If the rows are uniform in width, a ‘Gee Whiz’
cultivator may be used to make one trip to the middle while
the plants are small; later cultivations can be made with
scooter and scrape. The crop should receive frequent shallow
cultivation till the plants begin to bloom”).
Harvesting soy beans. Thrashing and storing seed.
Variety tests for seed. Soy bean straw. Variety tests for seed
and oil. Soy bean hay. Variety tests for hay. Rate of seeding
for hay. Mixtures of cowpeas and soy beans for hay: Heavy

seeded mixtures, light seeded mixtures. Soy bean as a soil
improving crop. Fertilizing effect on cotton: Comparative
yields on. Enemies of the soy bean.
Brief description of the common varieties of soy beans:
Acme 14954, Arlington 22899, Austin 17263, Baird, Barchet
23232, Blackbeauty [Black Beauty], Biloxi, Chinese 20797,
Ebony, Edward Soy, Haberlandt, Hollybrook 17278, Ito
San Soy, Mammoth Yellow, Otootan, Pekin 152, Rueland
[Riceland?] 20797, Shanghai 14952, Swan 22379, Tokyo
17267, Virginia 32906, Wilson (Black) 19185.
“Variety tests for seed” (p. 101-03) states that “the
Experiment Station has tested 30 different varieties or strains
for seed production. Much larger numbers have been grown
for observation purposes. Most of the varieties have been
furnished by the U.S. Department of Agriculture.” Table
VI (p. 102) gives the yields of seed from these 30 varieties
from 1908 to 1918, and the yield of straw during 1917 and
1918. Varieties mentioned here but not mentioned above
are: Flat King (from 1909), Medium Green (from 1916),
Medium Yellow (from 1916), Morse (from 1914), Rueland
(from 1912), Tar Heel (1916 only), and Wilson (yellow; from
1917).
“During the 11 year period Blackbeauty stood at the
head three years in production of seed; Haberlandt, two
years; Mammoth Yellow, Sherwood, Tokyo, Hollybrook and
Biloxi one year each. During the 11 year period the four most
productive varieties for seed of each year included Mammoth
Yellow seven times; Blackbeauty five times; Hollybrook five
times; Edward, Haberlandt, Ebony and Wilson each three
times; Baird, Acme, Shanghai, and Swan each two times;
Flat King, Peking, Sherwood, Virginia, Biloxi and Otootan
each one time.”
“Enemies of the soy bean (p. 118-20): Probably the
greatest enemy to the growing of the soy bean is rabbits.
They are very fond of the young, green, tender foliage.
Where only a small patch is planted, the rabbit has been
known to destroy it entirely. It is suggested that the farmer
plant enough for the-rabbits and for the farm.
“A very small eel-like worm, called nematode,
(Heterodera radicicola) sometimes attacks the soy bean root
and causes irregular enlargements on it. The enlargements
are mistaken by some for nodules caused by nitrogengathering bacteria, peculiar to this plant. Where the soil is
badly infested with this insect, the farmer is advised to plant
some other crop that is not susceptible to its attack.
“The soy bean suffers from a disease that attacks the
underground part of the plant and causes the leaves and
stem to wilt. When the plant is examined, it is noticed
that the bark is soft, and the woody part of the stem dark.
This darkening of the stem is due to a microscopic fungus
(Fusarium tracheiphilum–Smith), which is said to be the
same organism that produces the wilt of cow-peas. When
a field becomes infested with this disease, it should not be
planted in soy beans or cowpeas susceptible to wilt.
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“Root rot attacks the soy bean plant and causes a wilting
of the leaves, followed by the death of the entire plant. When
the plant is pulled up, a mat of white fluffy mold is usually
found on the stem directly below the point where the stem
enters the ground. On it may later appear small round bodies
(sclerotia) which perpetuate the fungus.
“Leaf spot sometimes appears when the plants have
about reached maturity. It does not do much injury.”
A photo shows a diseased soy bean root and the effects
of nematodes. Address: Agriculturist, Auburn, Alabama.
262. American Mutual Seed Co. 1918. Headquarters for
grass and field seeds: Selling at lowest wholesale prices.
Our customers share in the profits. Seed guide-season 1918
(Mail-order catalog). Chicago, Illinois. 48 p. 28 cm.
• Summary: See next page. Three photos on the front cover
show: (1) A man riding on a farm implement pulled by two
horses in front of a field of tall sugar cane plants. “Cane
produces big crops of forage.” (2) A field with bales of hay
made from “Iowa–103–The champion early oats, making
100 bu per acre. (3) Two varieties of corn. “Located as we
are in the Greatest Terminal Market in the World [Chicago],
we are in a position to secure the cream of the crop and to
get it at a price with which no competitor can compete.”
The secretary and general manager of the company is
J.F. Summers of Malvern, Iowa–but with headquarters
in Chicago. He offers a money back guarantee of high
germination, honest weight, and honest value if the seeds are
returned within 30 days of receipt. On page 2 is a full-page
letter from Secretary Summers, with a photo of him at his
desk. Page 3 discusses the profit-sharing plan, upon which
the company was founded.
The section titled “Soy beans” (p. 20) discusses:
Introduction. Varieties: Mammoth Yellow, Medium Early
Yellow, Ito San, and Black Ebony (the latter is an unusual
varietal name). Concerning Black Ebony: “We have a nice
supply of this seed stock that has been carefully recleaned
and we feel sure that they will please you. Owing to
unsettled market we are unable to quote firm prices.” Note
1. After each variety is written: “Owing to unsettled market
we are unable to quote firm prices. See list.” Note 2. This is
the earliest English-language document seen (March 2003)
that uses the word “recleaned” in connection with cleaning
soybeans.
Growing the crop: Soil, preparation of seed bed,
seeding, tillage, harvesting. A large horizontal photo shows
“A large field of soy beans, the greatest soil builder known.”
The introduction to the section on soy beans begins:
“No crop has increased in popularity in recent years more
rapidly than the Soy Bean, and it is rapidly becoming one of
the most profitable crops which can be grown throughout the
corn belt. It was formerly thought that it could not be grown
only in a limited territory, but the result of the numerous tests
by the several State experimental stations and by the United

States Department of Agriculture has proven that Soy Beans
may be grown over a much greater area than was at first
supposed possible.”
“Soy beans may be utilized either as a soiling crop,
pasture crop, hay crop or grown for seed. As a soiling crop
for cows, no crop surpasses them for producing a high yield
of milk. Hogs turned into a patch of Soy Beans as the beans
are commencing to form will make a phenomenal growth.
The Soy Beans will produce under favorable conditions 12
to 13 tons of fresh fodder per acre, containing large amounts
of crude protein and fat, which makes an excellent forage to
mix in with corn fodder or some other forage plant high in
carbohydrate but low in protein.
“If grown for seed this crop will produce from 25 to 40
bushels per acre of the most concentrated food stuff that can
be produced upon the farm, and the ground seed is equal
pound for pound with oil meal in feeding value, and it is
claimed that butter made from cows fed this meal has an
exceedingly fine texture and flavor.”
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Black Ebony. Address: 43rd &
Robey Streets, Chicago, Illinois.
263. Prince, Ford S. 1918. Soy beans for silage. New
Hampshire Agricultural Experiment Station, Press Bulletin
No. 96.
• Summary: “In the spring of 1917 the Experiment Station
published Bulletin 181, ‘The Soy Bean in New Hampshire,’
in which the soy bean was recommended chiefly as a crop
to supplement corn in the silo. Since that time we have
had favorable reports as to the use of the soy bean for that
purpose, and there is no doubt that there is still a field for
much wider use of the crop.
“The chief reason for the use of soy beans as a
supplement to corn in the silo is that they increase the protein
content of the silage.”
For making silage, the soy beans can either be planted
together with the corn, or planted alone in rows, then cut
and mixed with the corn at silo-filling time. If the soy beans
and corn are seeded together, select a variety of corn that is
not too heavy, rank, or tall, lest it shade the ground so much
that the soy beans do not grow well. Mix the seeds before
planting at the rate of 8 quarts of corn with 4-5 quarts of
soy beans per acre. “Some farmers prefer to plant the corn
first and put the soy beans in the rows with a hand planter
afterwards, but this involves more labor. The ideal way to
harvest soy beans and corn is with a corn binder.”
For silage, any of the larger growing soy bean varieties
may be used: Mammoth Yellow, Medium Yellow, Ito San,
Medium Green, or Hollybrook. Address: Durham, New
Hampshire.
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264. Pridmore, J.C. 1918? Soy beans. Southern Fertilizer
Association, Soil Improvement Committee, Bulletin No. 17. 6
p. Undated.
• Summary: Contents: Introduction. Rotation for beans.
Preparation of seed bed. Planting the crop. Fertilizers. Yield.
A profitable crop.
“Cotton, the largest single and most exclusive cash crop
in the South in the past, can no longer be grown so profitably
in large areas because of the boll weevil. Little of the cotton
belt remains uncovered by this dreaded pest... It has been
estimated that the loss from this insect alone from 1895
to 1914 was over $700,000,000.” The peanut has recently
become a stable field crop to supplement cotton seed, but the
demand for oils and fats is not yet satisfied. “The crop that
admirably meets the needs of these collective interests... is
the Soy Bean.” Harvesting, threshing, and storing the crop,
yields and value as a farm crop for the cotton section, are
included.

Photos show: (1) A field of soy beans almost ready to
harvest (front cover). (2) Two mules pulling a cultivator, with
a farmer riding on it. (3) Soy bean plants curing in stacks.
Address: M.S., Agronomist.
265. Jordan, Sam. 1919. A run-down farm that bought itself:
The story of twenty-five years’ experiences in building up to
success. Country Gentleman 84(1):6. Jan. 11.
• Summary: “If you will take a piece of land that will grow
just a little corn, put soy beans in the hills at planting time
and drill cowpeas between the rows at laying-by time, allow
the stock to feed it down, then plow under what is left about
two or three inches deeper than you ever plowed, sow rye on
it for a winter cover crop and pasture to be lightly plowed
under in early spring, and crop again the same way for three
years, I can guarantee a very productive piece of land.
“I used the cowpeas entirely at that time, as I was not
familiar with the value of the soy bean. My experience and
observation since then have clearly indicated that the soy

bean is preferable in nearly every respect. It can be planted
as early as you desire to plant corn, as it will endure a great
deal of cold weather both spring and fall.
“Soy bean is weevil-proof: It grows in a small bush,
does not interfere with cultivation and is more easily
harvested and more easily cured than the cowpea, since the
seed and the stems ripen at the same time. It produces seed
much more heavily than the cowpea, and weevils do not
molest the seed. It is doubtful, however, if anything is better
than New Era cowpeas for sowing between rows of corn
at laying-by time; some of the heavy-vining varieties are
perhaps better when it is desired to plow them under for a
green manure.
“The question is sometimes asked whether or not
soy beans, drilled in the hill with the corn at the time of
planting, about as many beans as there are grains of corn,
injure the corn. From my own experience, and from careful
observation, especially through the dry season of 1911, 1913,
1914 and 1918, I could not help but conclude that
on an average the beans growing with the corn did
not either damage or benefit the corn. We invariably
found in the few exceptional cases where the beans
appeared to be injuring the corn that there were no
nodules on the roots of the beans, indicating that
they had not been inoculated. If the beans are not
getting nitrogen from the air they will perform the
same function as weeds and, of course, do mischief.
“Since the soy beans and cowpeas are short-season
plants and begin their nitrogen gathering very early
in their growth, it would seem apparent that during
the growth of the corn it is actually obtaining some
of the nitrogen that has been secured by the soy
beans. Another cause for the corn’s being benefited
in a dry year is that cowpeas and soy beans will
assist in shading the ground and preventing too much
heat and evaporation. The soy bean will make a good growth
in an extremely dry season, and take less moisture from the
soil than would otherwise be taken from the exposed surface
of the ground by the hot sunshine, the wind and the cracking
of the earth.
“The soy bean will often yield from ten to twenty
bushels of seed to an acre, in addition to one or two tons of
threshed hay that makes a most excellent feed. A sixteenbushel yield of soy beans, with a ton of hay, is the equivalent
in feeding value of a forty-bushel yield of ear corn. When
sowing for hay or for seed best results are usually obtained
by drilling in rows about sixteen to thirty inches apart and
giving the growing crop good cultivation. A good implement
for cultivation is the common weeder or the spike-toothed
harrow. When the harrow is used the teeth should be slanted
well back. It should be kept in mind that it is always a
mistake to cultivate cowpeas or soy beans when the ground
is wet or when there is either dew or rain on the plants. The
work should be done in the heat of the day when the plants
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are dry.
“A substitute for tankage: For planting in the corn one
bushel of soy-bean seed will plant from sixteen to thirty
acres, depending upon the variety used. When sown from
sixteen to thirty-two inches apart for grain or hay, from a
peck to a half bushel of seed to an acre might be used.
“Soy beans fed to fattening hogs will largely take the
place of tankage. About one bushel of soy beans to five
bushels of corn makes a very high-class fattening ration.
“There are several methods of planting the beans in the
corn. Formerly, the corn and beans were mixed in the planter
box, but this is not very satisfactory. Sometimes, where corn
is drilled, the corn is first planted and the ground gone over
the second time, planting the beans in the same rows, but
not so deep. Judging from my own experience, however,
the most satisfactory way is to use a bean attachment on the
planter.
“I have become very enthusiastic over the virtue of the
soy bean, especially as a supplementary crop, and believe
that it will fill one of the greatest places in keeping up the
nitrogen content of the soil, adding materially to the amount
of our crops, and assisting in the control of noxious weed
growth in the fields. Soy beans should usually be inoculated,
as not all soils contain the proper bacteria. Trial packages of
inoculating material may be secured from the United States
Department of Agriculture, Bureau of Soil Bacteriology,
Washington, D.C.
“As a county agent, I am asking your help, that the boys
and girls who are to be the farmers to-morrow may work
out their destinies, pay for their homes, live in comfort and
contentment and be worth-while citizens in the communities
in which they live.”
A large aerial photo shows a farm, probably Sam

Jordan’s.
266. Palen, L.S. 1919. The romance of the soya bean.
Asia: The American Magazine on the Orient (Asia and the
Americas) 19(1):68-74. Jan. Illust.
• Summary: See above. The author, who begins by
acknowledging his indebtedness to Dr. Yamei Kin, Dr.
John Harvey Kellogg, and Mr. W.J. Morse for much of
the material in this article, gives an overview of the soya
bean worldwide. The article contains excellent photos
(many by Adachi): (1) Stacks of soya bean cake in open
storage on Dairen wharves, South Manchuria. (2) Horses
plowing soybean fields in North Manchuria. (3) Modern
machinery [a huge steam-powered tractor] used in bean
cultivation in remote parts of Manchuria where foreign
interests are involved. A Western man and woman ride
horses nearby. Caption: “To the Manchurian farmer, with
his laborious methods of hand cutting and hand winnowing,
the introduction of modern Western farming methods would
spell many-fold prosperity.”
Note: This is the earliest document seen (June 2020) that
shows a photo of a tractor in connection with soybeans. (4)
Stacks of soybeans piled high in sacks in Manchuria as far
as the eye can see. (5) Soybeans stored in huge cylindrical,
20-foot-high osier bins, each covered with a conical top.
Soy oil is purified and flavored with an admixture of
olive oil for use as a salad oil. It also forms the basis of some
of our butter and lard substitutes. “What Mr. Li Yu-ying
accomplished in Paris in the establishment of a Laboratory
of Research and of a factory for the production of all the
products derived from the soya has been the forerunner
of activity on the part of certain independent Chinese
companies in America and of government and private
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investigations.”
“In general the use of whole soya beans has not been
attended with much success because of the ever present
flavor of the oil content and because, with the ordinary
method of cooking, they remain hard and unpalatable; but
it has been found that cooking at a temperature somewhat
above the boiling point, say from 220 to 230 degrees, breaks
up the cellulose structure and develops a richness of flavor
that is not obtainable with the lower temperature.”
“By far the most extensive use of the soya is in the
products manufactured from it. And it is here that Dr. Yamei
Kin, the talented Chinese physician, is making her chief
studies under the direction of the Pure Foods Division of the
Department of Agriculture, with the purpose of spreading a
knowledge of the soya among Americans. For convenience
of consideration the products studied may be divided into
sauces, curds, cheeses and milk.
“Of the sauces the liquid form is already familiar,
although unrecognized, perhaps, by a large percentage of
Occidentals through the work of early English traders in
bringing back the base of the now famous Lea and Perrins
Worcestershire Sauce. This original Chinese shi-yu was
highly spiced and became a well recognized adjunct to
many an English meal. Following the example of Lea and
Perrins, others have put out sauces with the same base
without, however, attaining the same success, because the
makers did not understand that there are many kinds of soya
sauce. While they are all made by the same ferments and
in the same general way, they differ very greatly in quality
according to the locality and to the manufacturer, just as
wine, though made from the identical kind of grape and by
the same process of fermentation, may be a very different
article from different hands. It takes several months to make
this liquid form of sauce, while the best kind requires a year
or more to attain the finest flavor and mellowness. The hot
condiment added by Lea and Perrins is not favored by the
Chinese, since according to their taste it detracts from a wide
use of the soya sauce.”
To-fu (tofu) is discussed in detail. “There are records
to show that it has been used since at least nine hundred
years B.C. To-fu making is a staple industry in every little
community. Usually it is done at night so that the fresh curd
will be ready for the morning demand in the market, or for
peddling around the streets. It provides, for the fraction of
a cent, the indispensable equivalent of meat and affords
very often the explanation of how the Chinese laborer does
so much work on what is purely vegetable diet, popularly
supposed not to contain much protein. To-fu is made in many
different forms and the bean stalls occupy quite as large
and prominent places in the city market as the fish and meat
stalls...
“Cheeses are also made from the growth of cheesemaking moulds on tofu. The Chinese resident in America
regularly import a certain highly flavored red bean cheese for

their own use...
“Perhaps the greatest contribution of the soya to the
life of the Occident will be in its form of milk. Back in the
golden era of peace there had been established in London
a soya bean milk factory which was prepared to place its
product regularly on the market, and there were said to
be plans consummated for the erection of two others at
Manchester and Liverpool; but of what the development has
been we have no definite information. In Shanghai, Peking
and Dalny Chinese companies are supplying hospitals and
individuals with an 8 or 10 ounce bottle of concentrated milk
per day at a cost of $1.00 Mex per month.
“In its competition with the cow the legume has in its
favor the following facts: Soya milk can be produced with
less contamination; it is tuberculosis-free; its caseins break
down much more readily than the caseins of cows’ milk and
do not form curds in the stomach in the same degree...
“By those who advocate and urge a vegetarian diet,
a very strong bill can be drawn in favor of this oriental
substitute. In these days when war has thrown new light
on many of our life problems, it will be easier to secure
acceptance for their contention that the world must for both
economic and physiological reasons adopt the biological
diet. It has been calculated that, roughly speaking, it takes
100 pounds of foodstuffs to produce 3 pounds of beef
and that a given acreage of land can support five times
the population if the necessary protein can be derived
directly from vegetable sources rather than going through
the roundabout way of an animal form, imposing upon the
body the burdens incident to taking in the toxines [toxins]
resultant from the catabolism of the cells of the animal, and
from possible putrefaction. In China the Buddhist priests and
people who enter the various temperance societies all depend
on varieties of to-fu.”
267. Snypes, M.V. 1919. Farmers’ experience meeting:
Success with soy beans. Progressive Farmer (The) (Raleigh,
North Carolina) 34(6):220-21. Feb. 8.
• Summary: “Four years ago I decided to plant my first crop
of soy beans, and about the 25th of June I selected a piece of
land that had been cultivated in corn the year previously, and
which had made about 20 bushels to the acre. I turned this
with a one-horse plow, and about the first of July I sowed
the beans. I used 200 pounds of an 8-2-2 fertilizer to the acre
and used a disk harrow in covering them. I mowed my crop
about the 10th of October, and all told made about one-half
ton of hay to the acre. This I fed to my stock, thereby gaining
a little weight to the stock and the manure as a reward for my
labors.
“The following year I set out with the determination to
make a better success, in bean culture. The first thing I did
was to write to our Department of Agriculture at Washington
[DC] for the latest bulletins on the subject. I studied these
bulletins and practiced accordingly. I selected two acres
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of ground that had been run in corn the year before, and
which had made around 25 or 30 bushels per acre. Early in
the spring I turned this with a heavy two-horse plow before
going to my other crops. About the middle of May I used a
heavy drag-tooth harrow to loosen up the top of the ground
and level it. Then I went over it twice with the disk harrow,
following again with the drag harrow; and of course by this
time the ground was thoroughly, pulverized. About the 20th
of May. I broadcasted 800 pounds of 10-4-4 fertilizer to the
acre, and broadcasted the beans at the rate of one and a half
bushels to the acre and used the disk to cover.
“I harvested the crop when the beans matured and
were beginning to turn yellow. This time my yield was
approximately three tons per acre, and worth something like
$30 to $40 a ton.
“Likewise I fed this hay to my stock and I believe that
I realized a greater gain from it indirectly than I would have
directly had I sold the hay at $30 per ton.
“Two years ago I used the same method in preparing
the soil for planting. The middle of May I laid my land off
in rows three feet apart and planted the beans very thickly in
rows. I gave them the same cultivation that I did corn. I made
a good crop. The stalks were literally loaded with well filled
beans, but before I could harvest them I was taken seriously
ill and was confined to my room three months and sixteen
days; so I lost the greater part of my crop.
“My advice is to prepare the soil well before planting.
Use a liberal supply of good fertilizer. If you are planting for
the bean crop, then plant in rows and cultivate practically the
same as you would for corn...”
“Last but not least, if you are not a subscriber to The
Progressive Farmer, subscribe to it at once. There is much
in it that will prove invaluable to you if you are a farmer.”
Address: Nebo, North Carolina.
268. Walker, D.A. 1919. Farmers’ experience meeting: Finds
soy beans an excellent hay crop. Progressive Farmer (The)
(Raleigh, North Carolina) 34(6):221. Feb. 8.
• Summary: The author plants soy beans and corn separately
but in the same field. “The last of April or first of May I
prepare my corn land as thoroughly as possible and plant my
corn. I then change or adjust my planter plate and plant my
soy beans in the same drill with the corn. Many farmers mix
the seed before planting and plant the two with one furrow,
but when I did this I would often find several hills of corn
and no beans or several hills of beans with no corn. Hence, to
have the two equally distributed over the ground, I found it
more satisfactory to plant them separately. When I work the
corn I cultivate the beans.
“The last of September the beans are ready to turn the
hogs on, and as long as they get plenty of beans they do not
trouble the corn. So I watch and as soon as they begin to tear
down the corn I make haste to gather it, leaving only enough
to supplement the shortage in the bean supply.” Address:

Friendship, Tennessee.
269. Justice, J.L. 1919. Cutting and threshing soy beans.
Country Gentleman 84(8):60. Feb. 22.
• Summary: The soy bean is not very difficult to cut and
thresh. If conditions allow it to be cut with a grain binder
and shocked like wheat or oats, it can be handled as easily
as wheat. The writer cut his first crop three years ago with
a grain binder. In and around Logansport, Indiana, the soy
bean varieties most widely grown, such as Hollybrook, Ito
San, and Early Brown, are best cut and handled in the sheaf
under normal conditions. One of his neighbors cut about
30 acres of “well-ripened soys” and began threshing them
before he had finished cutting with a side-delivery buncher.
The cut vines are put into windrows.
Frost hastens ripening. Some threshermen are reluctant
to undertake the threshing of soy beans believing the
adjustments to their separators needed to do the work will
not make the process worthwhile. Many farmers thresh
without any adjustment of the separators. This cracks some
of the beans, but the cracked soy beans make good hog feed.
Note: This is the earliest English-language document
seen (Nov. 2005) that contains the word “threshermen” (or
“thresherman”).
270. Farver, Warner E. 1919. Replies to soy-bean inquiries.
National Stockman and Farmer 43(1):8-9. April 5.
• Summary: The names of two enquirers are given, followed
by their questions, then Farver’s answers. (1) E.A.W. of
Delaware county, Ohio, writes for information concerning
the seeding and harvesting of soy beans in corn, what variety
has been found best and yield per acre hulled beans, also
stage for cutting for hay.” Harvesting soy beans in corn
means lots of work, for there is only one way, and that
is by hand. Harvesting by hand in an age of machinery
seems foolish.” E.A.W.’s latitude is practically the same as
Farver’s. “We have used the Ito San successfully. It is pretty
early. However our main crops have been the Extra High
Yielder variety. The Medium Green variety does well here
but shatters badly when harvested for seed. In 1917 we tested
22 varieties and besides those already named, the Wilson,
Buckshot, Meyer, Ohio 9035 and Mongol would be suitable
in this latitude.
(2) E.H.J. of Noble county, Ohio, writes that soy beans
have not been grown in his locality. He asks nine questions.
For example: “2. What variety of soy beans should I sow?
Any of the above-named varieties should do well in Noble
county, and if I wanted hay I would use either the Extra High
Yielder or Medium Green. 3. Where can I get the seed? Seed
can be obtained from practically all houses advertising in
these columns... 9. Is soy-bean hay good to feed for milch
cows? Certainly. The best testimonial I ever heard on soybean hay for cows was from a farmer’s wife from another
part of our county who said that she could tell by the milk
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buckets when they were brought in if the cows had their feed
of soy-bean hay or not. We have used it for three winters in
succession now, and expect to continue.” Address: Holmes
County, Ohio.
271. McC., J.W. 1919. Utilization of the soy bean crop:
It is valuable for all kinds of stock. Orange Judd Farmer
66(14):536, 555. April 5.
• Summary: Contents: Introduction. Use of soy bean hay.
Soy beans as seed sellers (the great financial value of soy
beans as seed). Hogging down corn and soys. Aid to corn
crop. Soya for the silo.
“An early advantage of the soy bean crop is that its
seeding time follows the busy one of planting corn. Thus
a big farm can use its men right through the whole season
and not have the disadvantage to both the farm and men
of hiring only for the rush. The crop also fits in well in its
early harvesting, about August and September, for the wheat
is drilled in right on the heels of the soy bean binder. The
harvesting of the bean crop and the putting in of wheat do
not sandwich in quite so closely when the Early Brown,
Ito San or Medium Yellow is the bean harvested. They are
earlier in maturing than the Mongol, A.K. or Holly brook
[Hollybrook]. The Mongol is a prime favorite on the A. P.
Meharry farm, Champaign county, Illinois, of which W. E.
Riegel is manager. These later soys keep one and all hustling
to get them out of the way for wheat drilling.” Address:
Illinois.
272. McQueen, Jacob. 1919. Alfalfa, soy beans, sweet
clover. National Stockman and Farmer 43(1):9. April 5.
• Summary: One reader (O.F., from Tuscarawas county,
Ohio) writes to ask: “When soy beans are wanted for hay
is it best to drill them solid like small grain or sow in rows
to be cultivated? How much soy-bean hay per acre would
you expect this field to produce? Aside from their value in
enriching the soil will I find soy beans a more profitable crop
than corn?”
Answer: “I prefer to drill soy beans solid when I wish to
harvest for hay; it makes more than when planted in rows...
Sow 1¼-2 bushels good seed and harvest 2-4 tons of hay that
is equal to bran. I find soy beans more profitable on our farm
than corn, although I want enough corn to fill the silo... You
should inoculate all your seed and use plenty of 16 per cent
acid goods.” That means use plenty of phosphate.
Another reader (C.D. from Pennsylvania) asks: “How
deep should soy beans be covered when drilling for hay?”
Answer: “Soy beans should never be covered over one-half
inch deep.”
Note: A large (½-page) ad on this page (but unrelated to
this article) shows the Moline Universal Tractor, plowing,
discing [disking], cultivating, and with a new 10 foot grain
binder. Contact Moline Plow Co., Moline, Illinois. Soybeans
are not mentioned in the ad. Address: Tuscawaras County,

Ohio.
273. Mathews, I.J. 1919. Planting facts about the corn-soy
bean combination. Hoard’s Dairyman 57(13):663. April 18.
• Summary: This letter to the editor states: “The soy bean
and corn combination has firmly established itself in this
section of the country and the state... the corn and soy bean
silage is excellent for beef cattle and makes the best kind
of combination for hogging down purposes, not to mention
the soil building value of the beans. Over twelve hundred
acres of the corn and soy bean mixtures were planted in this
county last year and it will this year undoubtedly reach the
six thousand-acre mark.”
Last year, five different methods of planting were tested;
each is described briefly, with its pros and cons. “5. The
only really satisfactory method of planting soy beans with
corn is to get an attachment for the planter so that one can
sow the corn and soy beans and fertilizer all at the same
time across the field.” “Soy beans must be planted shallow–
preferably not over an inch deep. When planted two or three
inches deep, there will be much vitality of the bean spent in
trying to get up through the ground and should there come a
dashing rain, the plant will be unable to rear its cotyledons
through the hardened soil.”
“Concerning inoculation, scattering dirt over the field
is too irksome... and often scatters weed seeds...” A better
way is to “dissolve two ounces of powdered furniture glue
in a quart of water. Now put this solution into a quart hand
sprayer. Sweep the granary floor and put the beans down on
the floor. Sift on a quart of inoculated earth for each bushel
of beans... While one man sprays on the glue solution,
another shovels over the mass of beans and earth until every
bean is dirty. A quart of the solution will treat about 3 bushels
of beans...”
“In planting, do not plant too thick with corn. From two
to three beans in a hill is plenty and will provide as much
growth as five or six.”
“There is no question but that soy bean silage is superior
to straight corn, just how much no one is yet able to say
accurately. Wherever corn will grow, there soy beans should
grow also. In this section, the Holly Brook is preferred for
planting with corn intended for the silo. If the corn is to be
hogged down, the Ito San or Early Brown are a little better
as they ripen a few days earlier.” Address: Pulaski County,
Indiana.
274. Kenyon, E.T. 1919. Soybeans for soil improvement
(Letter to the editor). Ohio Farmer 143(16):631. April 19.
• Summary: For the past 8 years the writer has grown
soybeans and compared them with other legumes such
as cowpeas, etc., but has he found nothing as good as the
soybean for building up land, ease of handling, and for use as
a feed. Gives details of his various methods of inoculating,
planting, and harvesting soybeans. Wheat grown after
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properly inoculated soybeans (whose roots are covered with
nodules) was sometimes 4 inches taller than usual.
“More cowpeas than soybeans are grown here but I will
venture to say that after growing one crop of soybeans it
will be hard to get any man to try cowpeas again. One great
advantage is the ease with which soybeans can be handled.
They do not vine and can be handled easily with fork or hay
loader, or even can be cut with the wheat binder and shocked
as wheat in which way they can be cured fine.
“In handling, if cut with a mowing machine, they should
be raked into windrows while damp from morning dew and
let cure and dry. In this way there is no loss of leaves which
would occur if handles and raked while too dry. The curing
may be extended to the mow where beans are stored by
placing in a rail or pole now and then to let air to the center
of the mow. I have fed soybean hay and corn fodder to my
cattle and while on that feed they need nothing more to keep
them growing and in fine condition.
“For land upbuilding, ease of handling and as feed I
have found nothing as good as the soybean. I have always
used the Mammoth Yellow here, but in other sections other
varieties may do better. That would be determined somewhat
by the growing season.” Address: Adams County, Ohio.
275. Mathews, I.J. 1919. The corn-soybean combination:
What Corn-Belt farmers think of the home balanced ration.
Ohio Farmer 143(17):669-70. April 26.
• Summary: Contents: Introduction. Rate of seeding.
Relation of inoculation to soil type. Inoculation. How to
plant (use a corn planted with a soybean attachment). What
variety? How much is the corn injured? Pigs balance corn
with soybeans. The silage very palatable. Stray thoughts.
The article begins: “Perhaps no crop has become so
popular in such a short space of time as the soybean. A few
years ago it was unheard of and today it bids fair to establish
itself upon every farm in the Corn Belt.” It is popular as
silage, for hogging down with corn, and as a soil improver.
“In 1917, three men in this county grew soybeans with their
corn–a total of 45 acres. Last year, 60 men that I knew tried
the combination in their corn and they had out an area of
more than 1,200 acres. This year the area will be increased to
6,000 and many farmers are going so far as to say that they
will never again plant corn without soybeans, even tho they
get only the soy building value from the soys.”
Gives the results of a questionnaire sent out to 44
farmers (36 came back answered) on the corn-soybean
combination. The 11 questions are directly related to the
contents, shown above. All but two of those replying planted
the Hollybrook variety; one planted Ito San and another
Early Brown. For planting with corn, Hollybrooks is clearly
the best.
Photos show: (1) Two horses pulling a piece of farm
equipment, with a man seated on top. (2) Three teams of
mules, with four mules in each team, each pulling a farmer

seated on disking equipment. Address: Pulaski County,
Indiana.
276. Cauthen, E.F. 1919. Grow more soy beans: A great crop
that is destined to grow in popularity–How to succeed with
them. Progressive Farmer (The) (Raleigh, North Carolina)
34(18):787. May 3.
• Summary: Contents: Climate and soil requirements.
Fertilizers for soy beans. Inoculation. Preparation of land.
Planting soy beans. Cultivation. Harvesting. Threshing and
storing seed.
Concerning harvesting: “If the pods are left on the plants
to get completely ripe, the seed shatter badly when harvested
with binder or mower; but if the seed is to be harvested with
a special soy bean harvester, the plants should stand until the
pods become thoroughly ripe.”
“The special bean harvester, of which there are several
now in use, has revolving arms working in a large box,
which is mounted on wheels and drawn by two horses; while
the machine is passing over a row, the revolving arms strikes
the plants and knock out the ripe beans, which are caught in
the box. A team and two men harvest about five or six acres a
day. The harvester is not started in the morning until the dew
dries off. When such a machine is used, probably 20 per cent
of the crop is shattered on the ground, or is left on the plants.
When such is the case, hogs should be permitted to run in the
fields and gather them.”
277. Mathews, I.J. 1919. Soybean questions. Ohio Farmer
143(20):782. May 17.
• Summary: The author answers the following questions
generated by his article in this magazine on April 26: 1.
Where can planter attachments be secured? 2. What are the
proportions, by measure, of beans which should be mixed
with corn in the planter boxes? 3. Will the same variety of
beans mature earlier when planted alone? 4. Is there any
preference between the Ito San and the Early Brown for an
early variety?
5. Are the pure laboratory cultures a success? Ans: “Yes,
if used according to the directions.”
6. Are soybeans preferable to cowpeas for high sand?
Ans: “In some respects yes, in others no.”
7. Is it profitable to sow soybeans broadcast at the last
cultivation of the corn? Ans: “Under present conditions, I
doubt the advisability of this practice.”
8. How should soybeans intended for seed purposes be
sown? Ans: “... the beans really ought to be cultivated but
there is no necessity of putting the rows further apart than
30 or 32 inches since 16 inches each way will about cover
the root feeding area of most varieties.” Address: Pulaski
County, Indiana.
278. Smith, William C. 1919. Soy beans with corn: Why
farmers should grow them for the soil’s sake. Country
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Gentleman 84(20):48, 50. May 17.
• Summary: “So much has been written about the soy bean
that every farmer ought to be familiar with it. And every
farm ought to grow it, for the soil’s sake if for nothing else.
Soy beans, properly inoculated, ought to be sown with
every acre of corn grown anywhere in our country, for the
one reason alone that they will put back into the soil more
nitrogen than the corn crop consumes in its growth, and then
the grower has the additional advantage of producing two
crops where he grew but one before.”
Soy bean seed, planted 12 pounds to the acre, costs only
about $1.20/acre at the present price. On July 27 last year,
Smith finished planting Early Brown and Ito San varieties.
Both thoroughly matured their seed before the first frost.
But he made the mistake of not disking the field in opposite
directions, so he had too many weeds with the crop. Yet not
one per cent of the beans shattered out of their pods. North
of the Ohio River, Hollybrook can also be grown for seed.
Mammoth Yellow should be grown in the South.
“In harvesting for seed those I planted with the corn
planter I mowed them in a mowing machine and did not
finish until late in November, yet but few of the pods
shattered their seed. At the time of mowing they were dry
enough to rake into windrows and thresh. The threshing was
done with a pea viner; threshing can be done with a threshing
machine or a flail. When the threshing machine is used some
of the concaves must be removed and the machine run as
slowly as possible, or the beans with be broken. It is better
that the threshing be done in rather damp weather, provided
that care is taken thoroughly to dry the beans before sacking
them or putting them in a tight bin.
“Harvesting with a self-binder used to be practiced with
us, but it was found that if the beans were not thoroughly
dry or ripe at the time of harvesting they would spoil in
bundle and shock and make inferior seed. The method now
generally followed is to cut the beans with a mower or selfrake mower, when fully matured–that is, when the plant has
shed all its leaves and the pods are brown–and then to let
them lie on the ground until threshing can be done. By this
method some beans will shatter out; but they need not be a
loss, for hogs can be turned into the field after the main crop
has been removed.” Photos show: (1) “The cheapest hired
man on the farm [hogs] harvesting the corn and soy bean
crop.” (2) Heavy crop of soy beans growing with corn.
Note: This is the earliest document seen (June 2021)
that mentions the word “viner” or the term “pea viner” in
connection with soybean production or harvesting.
279. Bean-Bag (The) (St. Louis, Missouri). 1919. Seeding
soy beans and cow peas in the South. 1(12):17. May.
• Summary: From Seed World: “Although the seeding of
soy beans and cowpeas will not be general until May and
June throughout the regions adapted to these crops, it is
well for farmers planning a large or small acreage to look

forward to the fitting of the seed bed. The preparation of the
soil for both of these crops, especially when grown for the
production of seed, is similar to that for corn, and they, like
corn, readily respond to any extra preparation. In general,
the land should be plowed early and deep, fitted, and then
harrowed at intervals until the beans or peas are planted;
otherwise weeds are likely to choke out the young plants.
“At this time it is well for those who have not planned
for either of these crops in their farming systems, to
consider the advantages to be gained from the many ways
in which either crop may be utilized. The soy bean should
receive special consideration, on account of its more
general adaptation, wider utilization, and cheaper seed. An
experimental plat should at least be made of this crop in
order to become acquainted with its value and the handling
of it for different purposes.”
280. Herman, V.R. 1919. Soybeans and cowpeas for North
Carolina. North Carolina Agricultural Experiment Station,
Bulletin No. 241. 40 p. June. See p. 24-40.
• Summary: Contents of the section on soybeans: Soybean
history and for North Carolina. Feeding value of various
hays compared. Seed production. Pasturing soybeans (in
summer). Soybeans for soil improvement. Methods of
culture. Rate of seeding. Time of planting. Fertilizer for
soybeans. Soybean varieties.
The last section, titled “Cowpeas and soybeans
compared,” discusses pasture, seed production, and hay
production.
Soybeans “were introduced into America in 1829,
but received very little attention until the variety known
as the Mammoth Yellow was introduced about 1882. The
introduction of this variety was followed by a decided
increase in the production of the crop.
“Prior to 1900, soybeans had not been grown very
extensively in North Carolina. Since that date, their value
and uses have become better known, and its production has
steadily increased. At the present time it is quite an important
crop, particularly in eastern North Carolina, ranking sixth
in commercial importance among the crops of our State” (p.
24).
“Soybeans for seed: Unlike cowpeas, soybeans are
grown extensively for seed production... On the better soils
of the Coastal Plain the yields have ranged between 20 and
40 bushels per acre, while 15 to 25 bushels is considered a
good yield in the piedmont and mountain sections.
“The method of harvesting soybeans depends, to a large
extent, upon the amount grown. Small quantities may be
pulled up by hand or cut with a reap hook and threshed out
with a flail. One man should be able to thresh 5 to 6 bushels
a day by this method when the plants are thoroughly dried.
Where several acres are to be harvested, it will be necessary
to use machinery of some kind. Several special harvesting
machines are now on the market. Most of these machines
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thresh the beans in the field, leaving the stalks for pasturage
and soil improvement. These harvesters gather from 60 to
75 per cent of the seed, the remainder being scattered on
the ground or left on the stalks. The seed left, however, are
usually eaten by the hogs or cattle pastured after harvesting.”
“For pasturage in the eastern part of the State, Black
Eyebrow, or Manchu, gives early pasturage, the Virginia or
Haberlandt, medium, and Mammoth Yellow, late pasturage.”
Tables and text give the results of soybean culture
experiments at various experiment stations in North
Carolina. For each variety, the date of seeding, yield of seed
(in bushels/acre) and yield of hay (in pounds/acre) are given.
The varieties tested were: Arlington, Austin, Black Eyebrow,
Chiquita. Early Dwarf Green, Haberlandt, Mammoth,
Manchu, Mammoth Brown, Mammoth Yellow, Medium
Yellow, Peking, Tar-Heel Black, Tokio, Virginia, Wilson,
Wilson Black.
“The soybean will stand a considerable amount of frost
in the spring or fall, while the cowpea is very sensitive to
cold.” Photos show: (1) A split view of a field of cowpeas
and soybeans (front cover). (2) A man holding two soybean
plants in a field of Virginia soybeans (p. 24). (3) Ventilated
stacks for curing soybean or cowpea hay (p. 27). (4) A man
working on machinery used in harvesting small grain (p.
28). (5) The Haberlandt soybean plant (p. 29). (6) A field of
soybeans grown in rows between corn for seed, pasture, or
soil improvement (p. 30). (7) A field of different soybean
varieties, incl. Virginia and Hollybrook (p. 34). Tables show
results of the experiments.
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Mammoth Brown.
Note: This is the earliest document seen (June 2021)
that uses the word “reap hook” in connection with soybean
production. Address: Asst. Agronomist.
281. Madison Survey (Madison, Tennessee). 1919. Madison
activities. 1(23):3. July 30.
• Summary: “From the bimonthly report of department
activities, read at Union Meeting on the thirteenth of July, the
following data is gleaned:... Ensilage corn has been planted
on the barley stubble, and soy beans on the oat stubble, after
discing [disking] with a tractor.
“Products of the food factory are becoming known. The
largest order during the week called for over $400.00 worth
of foods, to be used at one of the state meetings.
“Six to ten quarts of goats milk is being used daily by
members of the school family.”
Note: This is the earliest English-language document
seen (June 2021) that mentions the word “tractor” in
connection with soybean production.
282. Justice, J.L. 1919. Methods of cutting soy beans.
Hoard’s Dairyman 58(3):90. Aug. 8.
• Summary: “In trying to find the ‘best’ way to handle soy

beans I think we have cut them about every way imaginable
except by hand. Each method has its disadvantages and
disadvantages.”
“The best results we ever secured with a mower was
in using the side delivery windrower attachment such as is
made for cutting clover for seed.”
“Last year we used our sweeprake for cutting our soy
beans... The sweeprake puts the vines in moderately sized
bunches which are easily handled at threshing time. The tops
carrying the pods all lie together at the top of the bunches
and in the same direction. It works best when the vines are
fairly ripe. It does the best work when the knives are kept
real sharp and changed frequently.” A photo shows a man
using the sweeprake, pulled by two horses, to harvest soy
beans.
Note: This is the earliest document seen (June 2021) that
mentions the use of a “windrower” or of a “sweeprake” for
soybean production.
A sweeprake gathers and hauls a heavy load directly to
the stack. Address: Indiana.
283. Farver, Warner E. 1919. Soy beans for seed (Letter to
the editor). National Stockman and Farmer 43(24):646. Sept.
13.
• Summary: Describes methods of harvesting soy beans
for seed. The only way in which the writer would use the
mower to cut soy beans for seed is by using the side-delivery
attachment. Many farmers use this attachment for cutting
clover seed, and fair to good results have been secured with
soy beans. “The beauty of its use lies in the windrow being
placed so that the horses and wheels do not pass over it, thus
preventing shattering.”
He has had some trouble with Medium Green variety
soy beans because they shatter easily and are hard to handle.
“Yet they are a very good variety.”
“When we again grow soys for the market we shall try
the binder to harvest them. Farmers who use it tell us that it
is possibly the best under the most and average conditions...
Shocked without caps they cure better by far than in
windrows. Will those who have had experience in cutting
soys with binder and shocking them like grain please report
through these columns?” Address: Holmes County, Ohio.
284. Morse, W.J. 1919. Re: Report on inspection tour to
Mississippi. Letter to Prof. C.V. Piper [Agrostologist in
Charge, BPI, USDA], Washington, DC, Sept. 26. 2 p.
Handwritten, with signature on letterhead.
• Summary: Morse is writing from Gulfport, a coastal city
west of Biloxi, Mississippi. “Dear Prof. Piper: Have just
returned from a visit to Mr. [G.A.] Swan’s place near Lyman
[Mississippi]. I saw a very considerable acreage of soya,
mostly Biloxi, some Barchet and some Otootan (Laredo–our
black). The varieties all appeared very promising and no
doubt Mr. Swan will have considerable of the Biloxi. He has
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ordered one of the Carolina Harvesters.
“Spent Thurs. with Mr. Abbott, Mobile, Alabama. I
like Mr. Abbott’s plantation very much. He also will have
considerable Biloxi seed and also some Bush Velvet [a
variety of velvet bean].
“The soys at all places visited thus far look very good.
Am very much pleased with the Victor cowpea. At Raleigh
[North Carolina] and Monetta [South Carolina] it appeared
very promising in comparison with other sorts. At Athens,
Georgia, the Victor led in hay yield, 2.07 tons to the acre, and
the next day the Brabham, with 1.87 tons. The seed yields
have not yet been calculated or rather weighed at the time of
my visit. Am sure we have a good thing in this new variety.
“I do not remember whether I told Mr. Lee to order 30
cylinder teeth or spikes for the harvesters at Arlington or
not. Will you please have Lydenberg look the matter up and
if they have not been ordered, to order them from Hardy
& Newsome [Newsom], La Grange, North Carolina–Little
Giant Bean Harvester. Very truly yours,...”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Laredo.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
285. Weekly News Letter (USDA). 1919. Handy helps in
harvesting soy beans increase crop’s food and forage value.
7(10):6. Oct. 8.
• Summary: “With the widely increased popularity of
the soy bean the harvest of the crop has gained markedly
in importance in practically every section of the country.
According to specialists of the United States Department
of Agriculture the fact that practical and satisfactory
bean harvesters are now on the market at comparatively
reasonable prices and are efficient for harvesting the crop
either when grown under level or ridged-row methods of
cultivation, greatly increases the value of this crop not only
as a forage for live stock but also for human food purposes.”
Methods of harvesting are described. Address:
Washington, DC.
286. Weekly News Letter (USDA). 1919. Thrashing and
storing to save soy-bean seed. 7(17):4. Nov. 26.
• Summary: “Soy-bean seed is now of considerable value,
and it is essential that all farmers who have raised it thrash
and store it so as to prevent deterioration and loss.
“The ordinary grain separator can be adjusted to thrash
any beans successfully, but this machine, if equipped to
thrash small grains, must be readjusted when soy beans are to

be thrashed, as otherwise a large percentage of cracked seed
will result. The chief cause of split beans is the high speed
of the cylinder, which should be reduced at least one-half,
although the speed of the fans and other parts of the separator
may be maintained at normal.” Address: Washington, DC.
287. Justice, J.L. 1919. The moisture problem (Letter to the
editor). Ohio Farmer 144:691. Dec. 6. [1 ref]
• Summary: The writer comments on an article by Prof. Bear
in the last issue of Ohio Farmer on the subject of inoculation
and moisture requirements when soybeans are grown with
corn. “We have grown the corn-soybean combination for a
number of years, for hogging down, siloing and just to have
the soybeans in the corn for the benefit of the nitrogen fixed
in the soil...”
“We have grown the corn-soybean combination for a
number of years, for hogging down, siloing and just to have
the soybeans in the corn for the benefit of the nitrogen fixed
in the end, and I have had an opportunity of watching them
under various conditions. In one small field the combination
was grown for three years in succession. It was on soil that
had never been abused by such steady cropping before. The
beans were planted about four in a hill of corn. The yield and
quality of the corn all three years was as good (and better
in the third year) as corn grown alone on the rest of the
farm. The inference here is that the results secured from the
bacteria working on the soybean roots are more noticeable
the year after the soybeans are grown, but at no time did
the corn in the three seasons seem to suffer from a lack of
moisture due to the soybeans growing with them. It would
certainly have been evident, for corn was grown adjoining
the field, on one side at least, every year.
“Out of the 115 acres of corn we had this year (1914) 40
acres were planted to the corn-soybean combination; more
would have been planted but for the refusal of the attachment
on one planter to work. Because of the extremely dry
summer, I expected the soybeans to rob the corn of moisture,
but there was no sign of it indicated anywhere.
“What surprised me most was that the tables were just
turned; the corn was robbing the soys. The soys, adapted to
such conditions and showing fine inoculation, were short, did
not carry such heavy foliage and were not so sturdy. Perhaps,
I should not have noticed this so much had there not been
growing on one end of a 30-acre field of the combination
crop about 20 rows of soybeans, planted by themselves. The
latter were fine, big vines and full of heavy foliage, with a
good crop of beans. Both were planted and tended the same
way, but it was evident the corn was retarding the growth of
the soybeans and yet the corn did not seem to be suffering
from a lack of moisture any more than corn planted nearby
alone. It is making now, at shucking, between 70 and 80
bushels per acre.
“This year we have a 25-acre field of corn that followed
soybeans. The soybeans, threshed last year, made a luxuriant
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growth, were harvested in the early fall and the vines and
leaves were put back on the field in January of this year.
Certainly there was no greater prospect for corn than this
season’s crop offers. The ears are large and round, and one
man brings in a 40-bushel load twice a day, shucking at the
rate of about an acre a day. It must be remembered that none
of this land is run down tho some of it has been tilled nearly
a hundred years. It is black and clay mixed, and special
care is taken to preserve the moisture thru proper tilling.
It takes a good deal of moisture to grow the corn-soybean
combination, and it is up to the farmer to help provide it, so
far as within his means, by proper preparation. It is a thing
worth our time to study out in practice, for the soybean has
found a place on our farms.” Address: Cass County, Indiana.
288. Michels (Henry) Golden Glow Farm. 1919. Soy beans.
Fond du Lac, Wisconsin. 1 p. 28 cm.
• Summary: See next page. Printed with dark brown ink on
beige paper. The top half of this 1-page catalog is titled: “Soy
beans: Soy beans will soon be grown in every field of silage
corn. They are highly recommended by the Agricultural
College, Farm papers, and the most progressive farmers.
“The crop is leguminous and therefore corn planted with
soy beans will make a bigger growth than where it is grown
alone, and besides the beans furnish several tons of green
forage per acre and make silage 50% richer in protein.
“Soy beans have a high fertilizing value, the roots and
nodules leaving 75 to 100 pounds
of nitrogen an acre in the soil
which at ordinary fertilizer prices
is worth at least $20.00 per acre.
Big crops always follow soy
beans.
“Mammoth Yellow Soy Beans
make the tallest growth, biggest
yield and stay green the longest.
They are the variety to plant for
silage. Mix 1/8 beans and two
thirds corn in your planter this
year and get some real silage. One
bushel beans is enough for ten
acres.
“We have had such a big
demand for this variety that we
have now purchased a carload
which is expected to arrive about
May 1st. We bought them right in
the producing country in Virginia
at a low price and can therefore
offer them at a bargain.
“Price Per Bushel of 60
Pounds: $4.00
“Two bushel orders shipped in
new burlap sacks free. Less than

two bushel orders in new seamless cotton sacks at 60¢ each
“There is a tremendous demand for soy beans this year
and we advise you to place your order at once.”
The bottom half of the page is titled “Golden Glow Seed
Corn.”
Note: This catalog is owned by Special Collections,
USDA National Agricultural Library, Beltsville,
Maryland. It has been digitized and is available on the
Internet Archive website: https://archive.org/details/usdanurseryandseedcatalog Address: [Seedsmen], Fond du Lac,
Wisconsin.
289. Moore, Ransom A.; Halligan, Charles P. 1919. Plant
production. New York, Cincinnati, Chicago, Boston, Atlanta:
American Book Co. 428 p. Illust. Index. 19 cm.
• Summary: This book is divided into two main parts: Part I,
“Agronomy” (p. 11-200) and Part II, “Horticulture” (p. 201411).
Soybeans are mentioned on pages, 120, 132-140, 203,
257, 258, and 416.
Chapter 10, “Leguminous crops,” begins (p. 120):
“Leguminous plants increase the fertility of the soil by
adding nitrogen to it. If the roots of a legume are removed
from the ground and closely examined, small swellings, or
nodules, may be seen on them. In these nodules are bacteria
that have the power of taking nitrogen from the air and of
supplying it to the nodule-bearing plants. When the roots and
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nodules finally decay, the nitrogen that has been taken from
the air is available for other crops that follow a leguminous
crop. The most common legumes are the clovers, alfalfa,
peas, field beans, soy beans, cowpeas, and vetches.
The section on “Soy beans” begins: The soy bean is a
native of southeastern Asia where it grows wild and forms
an essential part of the food for the inhabitants. It was
introduced early into Japan and is used there and in China
principally as human food. Soy beans were introduced into
the Southern States by the United States Department of
Agriculture. Until recently no extended effort has been made
to grow soy beans in the North. They are classified as early,

medium, and late, and each division has many
varieties, based on color.” This chapter has the
following contents: Habits of growth. Uses.
Soy beans as a protein food. Soy beans for hay.
Planting. Cultivation. Harvesting. Threshing and
storing. Soil inoculation. Exercises [e.g., “What
are the principal characteristics of legumes?”].
Home projects [e.g., “3. Sow hairy vetch in the
fall with and without rye as a nurse crop, and
note the development for hay the following
summer”].
Photos show: (73) A man standing in
a field of soybeans with a large barn in the
background. (74) Early soy beans. (75) A soy
bean harvester. (76) Nodules on the roots of soy
beans.
Tables show: (1) Growing period and yield
per acre of soy beans from tests made at the
Wisconsin station; For each variety is given the
growing period in days, yield per acre in bushels,
and weight per measured bushel. The varieties
are Ito San, Early Brown, Medium Early Black,
Medium Early Green, Medium Early Yellow,
Michigan Green, Wisconsin Black, Early Black.
(2) Nutritional composition of dry soy
beans. (3) Average digestible nutrients (crude
protein, carbohydrates, fat) in soy beans and
other concentrates–including cottonseed meal
(choice), linseed meal (old process [not solvent
extracted]), wheat bran, oats, barley, dent corn.
(4) Average digestible nutrients in soy bean hay
and other roughage–including alfalfa hay, red
clover hay, oat hay, timothy hay, corn fodder with
ears.
Part II. A table (p. 203) titled “Longevity
of seeds (from Vilmorin’s tables)” shows that
the soy bean has an average longevity of 2 years
and an extreme longevity of 6 years. The greatest
longevity for any of the 23 seeds shown is 10
years.
In the chapter on “Fruit growing,” the
section on “Cover crops” in orchards states (p.
257): “When the trees are producing a weak growth, some
legume as winter vetch, crimson clover, mammoth clover,
peas, or soy beans should be sown.”
A table (p. 258) titled “Quantities of cover crop seed to
sow per acre” specifies 90 lb for soy beans.
A table (p. 416) titled “Legal weight per measured
bushel in most states for the common field seeds, and rate
of seeding per acre” states: “Soy beans, broadcast” 60 lb
per bushel, 90 lb. per acre. “Soy beans, in drills” 60 lb per
bushel, 20 to 60 lb. per acre.
Note: Ransom Asa Moore was born in 1861. Address: 1.
Prof. of Agronomy, the Univ. of Wisconsin, Madison.
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290. Guard, Samuel R. 1920. Soybeans in a cornbelt rotation.
Breeder’s Gazette 77(2):67-68. Jan. 8.
• Summary: Describes methods used by William E. Riegel
(“a soybean enthusiast”) on the 800-acre C.L. Meharry farm
in Champaign, Illinois. Discusses: Harvesting for hay and
seed. Place in the rotation (soybeans follow corn and soys
planted together). Preparing the seed. Inoculation using the
solution method, not the glue method. Planting time and
methods. Germination, a hard rain produces a hard crust, and
use of spike-toothed harrows, weeders, and rotary hoes to
break that crust. Killing weeds and grasses when soybeans
are 2 inches high by cultivation with a rotary hoe. Harvesting
for hay or (later) for seed. Threshing. Yields and favorite
varieties (Mongol and A-K). Effect of soybeans on corn yield
when they are planted in combination. Methods of harvesting
corn and soybeans depend on the hog market outlook (when
the demand for pork is strong, the crop of corn and soybeans
would be hogged-down. The same thing applies to “cattlingdown”). Use of western ewes and sheep, or Percheron colts
(horses) for harvesting. Great importance of keeping down
costs (Mr. Riegel’s subtle management is everywhere in
evidence).
Large photos show: (1) Two horses pulling a machine
for mowing soybeans for hay in central Illinois. A farmer is
standing waist-deep in soybeans to one side. (2) Two sets
of horses pulling two machines on the Meharry farm. The
machine in front is binding soybeans for seed, while the one
behind it is drilling (planting) wheat. (3) “Cattling-down
corn and soybeans to produce war beef.” Address: [Illinois].
291. Williamson, J.T. 1920. Re: Where can we purchase
a soybean harvester that thrashes the beans? Letter to Mr.
W.J. Morse, Scientific Assistant, Office of Forage Crop
Investigations, Bureau of Plant Industry, Dep. of Agriculture,
Washington, DC, Jan. 10. 1 p. Typed, with signature on

letterhead.
• Summary: “My dear Sir: We are in receipt of a letter from
C.F.E. Munger, Sunny South, Alabama, who wants to know
where he can purchase a soybean harvester that thrashes
the beans. He has in mind especially the thrashing machine
on page 7 of Farmers’ Bulletin 886 [“Harvesting Soy-bean
Seed,” by W.J. Morse, 1917]. In case you can give him any
information on this, I shall be glad to have you write him in
regard to it. We are very much interested in these machines,
and will be glad to receive a copy of your letter to him at this
Station.
“Thanking you in advance for any assistance that you
can give him, I am
“Yours very truly, Field Agent.
“JTW/s. Copy to Mr. Munger”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Field Agent, Agricultural
Department, Experiment Station, Alabama Polytechnic Inst.,
Auburn, Alabama.
292. Daily Advance (The) (Elizabeth City, North Carolina).
1920. Charter for harvester co.: L.S. Gordon, C.R. Pugh
and W.G. Gaither members of new farm machinery
manufacturing firm. Feb. 3. p. 1.
• Summary: Raleigh, Jan. 2–Among the charters granted
by the Secretary of State was one for the Gordon Bean and
Pea Harvester Company of Elizabeth City for the purpose of
manufacturing and dealing in farm machinery.
“The authorized capital was $50,000, with $15,000
subscribed by L.S. Gordon, C.R. Pugh and W.O. Gaither of
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Elizabeth City.”
293. Reynolds, William. 1920. Soybeans on a stock-farm.
Breeder’s Gazette 77(13):818. March 25.
• Summary: “Several years ago as protein feeds began to
soar in price, and some of them became uncertain in quality,
I began to look for a home-grown form of protein to feed
cattle; one that would balance a ration as nearly as possible
with what feeds I was growing, such as silage corn. I wanted
a legume containing a large amount of protein.”
He visited a friend who “had tried different ways of
growing soys for seed.” “He was planting them broadcast
with a wheat drill, sowing 3 pecks of seed per acre. His
crops yielded 25 bushels per acre without the extra work of
growing the beans in rows... Moreover, after the broadcast
crop was threshed the hay was more satisfactory than that
grown in rows, as it was much finer. The yield of grain was
as great, only a bit more seed being used. I found that the
selection of variety was important. In the cornbelt one that
would mature seed before frost was needed, such as Mongol,
Mikado and Ito San being used with success.”
He decided to grow soybeans for hay, and “found that
the varieties best for hay were not those which gave the
largest yields of grain. I wanted a variety that would produce
fine hay containing a large amount of leaves, and stalks not
so heavy as are needed to support a heavily loaded grain
crop. I have grown the Wilson, Pekin [Peking] and Sable
varieties. All are good.” Address: Cecil County, Maryland.
294. Wiancko, A.T.; Cromer, C.O. 1920. Soybeans in
Indiana. Indiana (Purdue) Agricultural Experiment Station,
Bulletin No. 238. 15 p. March.
• Summary: Contents: Summary. Introduction. Place in the
rotation. Soil preparation. Soil fertilization. Inoculation.
Time, method, and rate of planting. Cultivation. Harvesting.
Threshing. Varieties. Table IV (p. 14-15) gives a “Summary
of results of tests of varieties of soybeans for seed and hay
production, 1903-1919.” For each year and variety is given:
Days required to mature, color of seed, and average yields
per acre for grain (bushels), hay (pounds) or both. 1903-07:
Ito San, Early Black, Early Brown, Ogemaw, Olive Medium,
Medium Early Black, Mammoth Yellow, Medium Green,
Very Dwarf Brown. 1905-09: Ito San, Dwarf Early Yellow,
Hankow, Hollybrook. 1909-13: Ito San, Austin, Flat King,
Hollybrook, Mikado, Sherwood. 1910-14: Ito San, Black
Beauty, Hollybrook, Tashing. 1914-18: Ito San, Auburn,
Sable, Hollybrook, Mongol, Peking. 1915-19: Ito San, Black
Eyebrow, Manchu, Ohio 9035, Ohio 7490, Ohio 7476, Ohio
7406. 1916-19: Ito San, Elton, Hoosier, Mandarin, No.
28050, No. 30600, No. 30601, No. 30747, No. 36846, No.
36847, No. 36918. 1917-19: Ito San, Haberlandt, Lexington.
Photos show: (1) Corn and soybeans growing together
in a field, to be used “either for silage or for pasturing
down with hogs or sheep.” (2) “Pasturing corn and soybean

mixture with sheep. This is an economical way to harvest
the crop.” (3) “Hogs in soybean pasture. Many Indiana
farmers are using soybeans for hog-pasture, supplementing
it with corn.” (4) “Roots of soybean plants, showing nodules
of bacteria.” (5) “Cultivating soybeans with regular corn
cultivators [each pulled by 2 horses, with a man riding on
the back]. The rows are 36 inches apart and were drilled at
the rate of half a bushel of seed per acre.” (6) “Harvesting
soybeans with mower [pulled by two horses] with sidedelivery attachment, cutting two rows at a swath. In
harvesting for seed, the time of cutting is important, because
if the pods are too dry, much of the seed will be lost from
shattering.”
295. Graber, L.F. 1920. Soy beans, a self fertilized seed crop
on sandy soils. Hoard’s Dairyman 59(11):679, 691-92. April
2.
• Summary: “To the sand farmers soy beans are proving a
godsend. They grow wherever clover is a failure. They are
not sensitive to soil acidity.” If “you could listen to some
of the stories our jovial ‘Soy Bean Briggs’ has gathered up,
around, in various parts of Wisconsin, you would put him
down as a get-rich-quick promoter sure enough. But here
are some farm fetched facts: Soy beans have produced in
Northern Wisconsin as much as one hundred cold, grey,
jingling dollars an acre and a cash income of from $40 to
$60 acre has not been, during the past year, by any means
unusual and often these profits have accrued on land worth
less than the crop itself...”
Soys are soil builders, but they must be inoculated. They
grow best, yield best, and pay best on fertile sands. The most
practical way to harvest soy beans for seed is to cut them
with a mower. Early varieties for the far north of the state are
Early Black, Ito San, and Manchu. The Medium Early Green,
Medium Yellow, Elton, Haberlandt, Mongol, and Ohio 9035
ripened 7 to 20 days later than the early varieties. Such
extremely late varieties as Hollybrook and Mammoth Yellow
will only ripen in the southern states.
“Paint companies are finding soy bean oil a good
substitute for linseed in paint. It is also used in varnishes,
linoleums, and soaps. The by-product, soy bean cake, is a
valuable concentrated feed with 40 to 45% protein.”
Photos show: (1) A six weeks’ growth of soy beans
in rows for seed on a light drift sand. (2-4) Effect of
inoculation on root and top growth of soy beans on a poor
sandy soil, with close-ups of inoculated roots, top growth,
and uninoculated roots. Address: Wisconsin College of
Agriculture.
296. Freehoff, W.A. 1920. Putting protein into silage: Soy
beans make it better. Orange Judd Farmer 68(15):6, 33.
April 10.
• Summary: “A few years ago the farmers of the northern
states thought of soy beans very much as they did of alfalfa
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earlier in their career. They viewed this wonderful legume
with suspicion, and for the most part refused to grow it. But
the same painstaking pioneer work that has placed alfalfa
upon a firm footing in the agriculture of his country is
establishing soy beans on an equally secure basis.
“Last year C.S. Ristow, of Wisconsin, tried 9 acres of
Ito [Ito San] soy beans as an experiment in soy bean seed
growing. He planted them on some poor, sandy land, and
to his surprise they yielded 15 bushels to the acre. He sold
them for seed at $6 a bushel.” The Ito San and Medium Early
Green varieties were found best for adding protein to corn
silage.
Also discusses the importance of inoculation for starting,
how to plant and cultivate soy beans, and growing soybeans
for hay. A photo shows two horses pulling a piece of farm
equipment in a field of soy beans.
297. Mathews, I.J. 1920. Some soybean experiences: Actual
results with an important crop. Successful Farming 19(4):12,
73. April.
• Summary: “The most promising legume that has been
developed in recent years is the soybean. It has been surely
winning a place for itself in the farm rotations of the
cornbelt. We know for a certainty that the crop has made
good in the South where it has become so common that the
oil is often pressed out and used in paints, etc., and we are
reliably informed that the wholesale use of such soybean oil
has made a dent in the use of cottonseed and linseed meal
as concentrated stock feeds, as the residue is used in this
manner.
“In this article, I shall not use the customary way of
treating yields but will give specific instances. The usual
way, in fact, the bulletin way, is to say that ‘soybean yields
will run from fifteen to thirty bushels per acre.’ I feel safe
in saying, however, that when grown on the soil which
is frequently used for soybeans, the yield is more often
under fifteen bushels than over it. Soy beans are frequently
relegated to worn and worthless fields and high sand and
for this reason, but little is known concerning their average
yields when grown on the best of land.
“Lloyd Madaus, an Indiana farmer, this year had
fourteen acres and from this area he threshed three hundred
and one bushels [of soybeans], making a yield of twenty-one
and a half bushels to the acre. These were threshed with the
ordinary threshing machine,...”
Discusses costs, yields and profits with reference to
the actual experiences of various farmers. Address: Pulaski
County, Indiana.
298. Smith, Alfred G.; Hope, C.E. 1920. Farm practices
with soybeans: Based on a survey of fifty farms [in 1916] in
northeastern North Carolina. North Carolina Department of
Agriculture, Bulletin 41(5):1-30. April. Whole No. 267.
• Summary: See next page. Contents: Introduction.

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

and one stands in the rear end of the machine and throws out
trash. When the picker is filled, the beans are emptied on a
sheet and then screened and sacked. If the two men operating
the picker screen and sack the beans, the machine must stand
idle while this is being done. On this account one or two
extra men are usually employed for this work. The picker
box holds from six to eight bushels of beans.
Footnote: “The term ‘hulls’ is used to designate all that
is left alter separating the beans, and includes the stems,
leaves, and hulls proper.”
“The picker does not get all the beans when the vines
are moist, therefore, before beginning work in the morning it
is necessary to wait until the dew is off, which is not earlier
than nine o’clock, and sometimes as late as eleven. Some
farmers eat an early dinner, start work about eleven o’clock
and then work through until night without intermission. On
one farm the team was changed during the afternoon. The
season for harvesting soybeans with a picker begins about
the last of October, when the pods begin to pop open, and
lasts for about ten days if the weather is good. Rain retards
the maturing of the soybeans, so that the total length of the
season is often prolonged for more than ten picking days.
On twenty-seven farms using pickers, the average acreage
picked per day, including housing, was 4.45, yielding eightyfive bushels of recleaned beans. In this work two men were
used on twelve farms; three on nine farms, and four on six
farms.
“With a picking season of ten days, from twenty to
fifty acres of beans can be picked with one machine, but it
is rarely safe to attempt more than forty acres, as the beans
are likely to become too mature and pop out on the ground
before they can be harvested. The waste of beans in picking
approximated one-eighth of the total yield. Sometimes it was
less than one-tenth and at other times it was one-fourth or
more. These waste beans, however, were mostly recovered
by hogs that were turned in after picking was finished, so that
not many were actually lost.”
Photos show: (1) A man standing in a high-yielding field
of soybeans. (2) A field of Mammoth Yellow soybeans ready
to pick. (3) A Pritchard soybean picker with two men riding
on it. (4) A field of soybeans in the shock–Hyde County. (5)
Side view of one type of horse-drawn soybean picker. (6)
A Gordon picker in operation harvesting soybeans between
corn rows. (7) Two men threshing soybeans mechanically.
Address: Div. of Agronomy, USDA, Raleigh.
299. J.W.M. 1920. The value of soy beans. Rural New-Yorker
79(4585):901. May 8.
• Summary: “Advantages of the crop.–The growing of
Soy beans possesses a peculiar value to any farm running
a rotation, and to one which employs help the year ‘round.
Its seeding time follows the busy time of planting corn. Its
early harvest time, end of August or early September, fits
well with sowing of wheat, for the latter is drilled in right on
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the heels of the Soy bean binder. If there is not enough help
to sandwich the crops as above, as on this farm in Central
Illinois, an earlier maturing variety may be used, viz., the
Early Brown, Ito San or Medium Yellow. The favorite here
has been the Mongol, and the only objection to it is its late
maturing. A.K. is becoming a close second in estimation, as
it matures a little earlier. Hollybrook is similar to Mongol.”
In addition: The soybean leaves the ground ready
for wheat; it has done the heavy Fall plowing, so that no
additional plowing for winter wheat is necessary. “It is
more resistant to moisture extremes than other legumes; it
is a good substitute for clover when clover fails. It ranks
with flax and cottonseed meal as concentrates [for feeding
livestock]; it gathers nitrogen for soil improvement; it may
be grown upon a soil too acid for clover; it fits well into
rotation as carried on here, viz., corn, Soy beans, wheat and
clover. Its hay is equal to or superior to Alfalfa... Our stock
all like the hay–horses, cattle, sheep, and hogs... So the
acreage of Soy beans has increased from 70 acres four or five
years ago to 170 in 1919.”
“A valuable crop.–For a number of years Soy beans as
seed have had a ready sale from this farm. In 1918 we sold
1,600 bushels and put about 200 tons of hay in the barn.
Our acreage was 125 that year. In 1919, from 150 acres, we
sold 2,100 bushels on that, minus 200 saved from our own
planting... As human food the Soy bean is rich and palatable,
but long-time preparation is necessary, except in steam
pressure cooking.”
“This farm regards the Soy bean at its greatest value
when grown in conjunction with corn for hogging down. For
several years... the four-footed huskers have cleaned up the
corn and bean fields. While on this feed the hogs need 75 to
80 per cent less tankage... By having cattle in with the hogs
the fodder is eaten up closer than with hogs alone. In 1915,
80 acres of corn and Soy beans were hogged down. The
next year the manager, W.E. Riegel, estimated the corn at 45
bushels per acre, and the beans seven. In 1917 the acreage
advanced to 140. The crop was divided between the silos
and hogging down... The corn was used where it grew, the
manure scattered with no labor; in short the crop went direct
to consumer. In 1918 we had 235 acres of corn and Soy
beans...” Address: Tolono, Illinois.
300. Rummell, L.L. 1920. Varieties of soybeans tested
(Letter to the editor). Ohio Farmer 145(19):798. May 8.
• Summary: Last year in Highland County, Ohio, 16 soybean
varieties were tested by the farm bureau in co-operation with
farmers. For hay, the best varieties were Wilson, Medium
Green, Ohio 9035, and Elton. For silage: Wilson, Ohio
9035, Elton, and Medium Green. For hogging down: Ito
San, Ohio 9100, Ebony, Medium Green, Elton, and Ohio
9035. Mammoth Yellow did not prove to be desirable. The
best way for seeding the soybeans in a cornfield seems to be
with a bean attachment to the corn planter. To gather both

corn and beans for the silo, a corn binder was generally
satisfactory, “altho in some cases there will be some tangling
of the vines if they make rank growth.” Address: Highland
Co., Ohio.
301. Williams, C.G. 1920. Field crop notes: Soybean culture.
Ohio Farmer 145(19):798. May 8.
• Summary: C.T.M. of Preble County, Ohio, writes, saying
that he plans to grow 14 acres of soybeans, part for hay and
part for seed. He asks for advice on planting and caring for
the crop.
Williams gives details on drilling in rows, depth of
planting, inoculation, cutting and raking for hay or cutting
for seed with a mower having a side-delivery attached to
cutter-bar, followed by threshing using a regular bean huller.
The common grain separator is widely employed by using
blank concaves and running the cylinder at half speed with
special pulleys. Yet there will be many cracked beans, even
with these adjustments. This injures them for use as seed, but
they can still be fed. Small lots can be threshed easily with
a flail or by tramping them out. Address: Ohio Agric. Exp.
Station.
302. Lighty, L.W. 1920. Soy beans in the corn for silage.
National Stockman and Farmer 44(7):239. May 15.
• Summary: “Quite a few farmers grow soys in the corn for
silage but very few continue more than one or two years.”
During planting, a corn planter does not work well when soy
beans are mixed with the corn. During weeding, the weeder
or smoothing spike harrow used with corn has spikes or
harrows that kill many tender young soybean plants. But if
you refrain from using the weeder, weeds choke the crop and
you lose more than you gain. “The wise farmer grows his
corn on one area and the soys on another and grows much
with less work.”
The best soy bean varieties differ with the latitude.
Wilson Early Black is a good short-season variety; it needs
110-120 days. Ito San grows well further north. Ohio No.
9035 does well in Pennsylvania. “The soys are a wonderful
crop when we discover them, but just when that will be is
difficult to say.” Address: Adams County, Pennsylvania.
303. Wilcox, E.V. 1920. Soy beans hobnobbing with corn:
They have won a place in the time-honored rotation on CornBelt farms. Country Gentleman 85(21):9, 33. May 22.
• Summary: Discusses reasons for the increased use of
soybeans in the rotation on Corn-Belt farms. W.E. Riegel,
manager of the 800-acre Meharry farm located a few miles
south of Champaign, Illinois, describes how he cultivates and
uses soybeans.
Photos show: (1) Stacking soybean hay using a huge
and tall wooden contraption. (2) The first cultivation with a
rotary hoe pulled by two horses. (3) The second cultivation,
using two teams of horses, each pulling a rotary hoe. (4)
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Soybean plants ready for cutting as hay.
304. Wilkins, F.S. 1920. Harvesting and threshing soy beans.
Wallaces’ Farmer 45(39):2243. Sept. 24.
• Summary: “The most successful way to harvest soy beans
for seed that has been found by the Iowa experiment station
is with the grain binder. They may be cut, bound and shocked
as is small grain.” A photo shows a soy bean thresher.
Caption: “Directions for building this soy bean thresher may
be had free at the Extension Department, Ames, Iowa. The
machine completed should not cost more than $30.00.” An
illustration (line drawing) shows the end view of the cylinder
and concave of this home-made soy bean thresher. Address:
Iowa Agric. Exp. Station.
305. Morse, W.J. 1920. Cowpeas: Culture and varieties.
Farmers’ Bulletin (USDA) No. 1148. 26 p. Sept. See p. 2021, 25-26.
• Summary: Begins with a good history of the cowpea. The
section titled “Cowpeas in mixtures” includes a section on
“Cowpeas and soybeans” (p. 20-21). They “afford a very
satisfactory combination, either for hay or for pasture, and
the yield is nearly always greater than that of either crop
alone. Only the tall strong-growing varieties of soy beans
are desirable, as they assist very materially in supporting the
viny cowpeas. Varieties of these crops maturing at about the
same time should be selected... A mixture of soy beans and
cowpeas should have more soy-bean plants than cowpeas, so
that the cowpea vines may be properly supported.”
The last section is titled “Cowpeas, soy beans, and
velvet beans compared” (p. 25-26). All are summer annuals.
The soy bean grows over a more extended area and further
north; it is much less sensitive to cold and can stand
considerable frost. Cowpeas and velvet beans both succeed
on poor soils better than the soy bean. The
soy bean is preferred for forage purposes
on account of its upright growth; it is
more easily harvested and cured. “For
the production of seed, the soy bean has
many advantages over the cowpea and
velvet bean. The soy bean matures all its
seed at one time and can easily be handled
by machinery. Hand picking is most
commonly practiced in gathering cowpea
seed, although machinery can be used to
advantage. It is necessary to pick velvet
beans by had because of the abundant,
tangled mass of vines.”
“The seeds of velvet beans, cowpeas,
and soy beans are all excellent feed for
cattle and hogs. Cowpea seed, however,
is rarely cheap enough for feed, but it
is extensively used, especially in the
Southern States, for human food. Soy-

bean seed, in addition to its value for feed, is valuable for
the production of oil and meal, and its use for human food
is increasing.” Address: Agronomist, Office of Forage-Crop
Investigations.
306. Popular Mechanics. 1920. Small soy-bean harvester
runs between corn rows. 34(5):714. Nov.
• Summary: See below. “Soy beans planted between corn
rows, as is the custom on many farms, may be harvested
without disturbing the corn by a machine now on the
market. The harvester, with a tread only 39 inches wide,
will readily work between corn rows 4½ feet apart, and
two mules can haul it easily. The body, which holds 15
bushels of [soy] beans, may be adjusted from 4 to 12 inches
above the ground. The bean plants pass into an opening at
the front, as the machine progresses along the row, and a
revolving beater, weighing 200 lb. and striking 25 blows at
each revolution, removes the beans. The heavy beater acts
as a flywheel, enabling the harvester to handle a tangle of
plants without clogging. A rider with a pitchfork removes the
plants’ at the rear as the beater, having separated the beans,
passes them back.”
A photo shows a rear view of the “bean harvester, drawn
by two mules, working between corn rows.” The bean plants
are seen issuing from the central rear part of the machine. A
man, wearing a cap, is in the driver’s seat.
307. Gapen, C.E. 1920. Speaking of soybeans: That’s what
W.E. Riegel of Illinois is usually doing. Successful Farming
19(12):24, 34, 48-49, 74. Dec.
• Summary: “In the last few years a peaceful invasion of
the cornbelt has been taking place. The veteran crops, corn,
wheat, oats and clover, have had to hunch over a bit to make
room for the newcomer, the soybean. But oats, not being a
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particularly profitable crop,... has had to move farther than
the rest and on some farms has fallen off the bench... The
soybean showed its value as a feed, a soil improver and
as a dependable unit in the rotation before the gates of the
fields were thrown open to it. Much of the foundation for
the popularity of this Americanized alien has been built by
progressive farmers in Illinois and Indiana...”
The experience of William E. Riegel, manager of the
800-acre Charles Meharry farm in Champaign County,
Illinois, with the crop is discussed in detail. “Mr. Riegel,
who is a graduate of the college of agriculture of the
University of Illinois, has been operating the Meharry farm
for seven years.” The land used to be considered thin and
unproductive. But it has risen steadily in fertility by the
legume route until today it is much more fertile than most
farms in the neighborhood and still climbing. Much of
the credit is due to soys. “As evidence of his enthusiasm
over this crop I quote his first statement to me concerning
soybeans: ‘I would rather grow them than any other crop.’”
Why? They “fit conveniently into the rotation and return an
excellent crop while they improve the soil in fertility and
physical condition. Furthermore they make an excellent cash
crop as the seed is in excellent demand at the present time...”
While oats will return about $50 an acre, Mr. Riegel figures
“the returns on soya at from $85 to $130 an acre.” Photos
show: (1) Comparison of a field of shriveled corn blades
where corn is growing alone and fresh look where growing
with soys. (2) A team of horses and men planting wheat, with
the drill on the heels of the binder. No plowing is necessary
for wheat when it follows soybeans. (3) A rotary hoe, with
emphasis on the soil before and after. (4) Mr. Riegel and his
two kids on a horse. Address: Des Moines, Iowa.
308. Bergh, O.I. 1920. North Central Experiment Station,
Grand Rapids: Crop yields. Minnesota Agricultural
Experiment Station, Annual Report 28:76-78. For the years
1919-20.
• Summary: The section titled “Sunflowers and soybeans for
silage” (p. 78) states: “Sunflowers and soybeans were planted
for silage on a larger scale in 1919 than in any previous year.
Both were satisfactory. Soybean silage is especially relished,
cows preferring it to first-class corn silage.”
“A mixed silage of corn, sunflowers, and soybeans
can be recommended. Cows fed on this cleaned up forty
pounds and more a day without showing a preference for any
crop in the mixture. The seed was mixed in the following
proportion: Corn, 3 parts; sunflowers, 1 part; soybeans, 1
part; and planted at the rate of 20 pounds per acre, drilled
in rows 40 inches apart with a corn planter. This produced a
larger tonnage than either corn or sunflowers planted alone.”
Address: Superintendent, North Central Exp. Station, Grand
Rapids, Minnesota.
309. Scott (O.M.) & Sons Co. 1920. Scott’s soy bean

catechism. Marysville, Ohio. 1 p. 26 cm.
• Summary: See next page. This 1-page seed catalog is
printed with dark brown ink on beige paper.
“The growing of soy beans has long since passed the
experimental stage. Their adaptation to all parts of the
country and their value and place in agriculture, apparently
surpassing all other legumes, has been determined. Their
high feeding value and their usefulness as soil improvers
make them valuable additions to our list of field crops and
they merit a hearty welcome from every farmer. They furnish
the richest feed and improve your land while producing it.
We believe that we are the largest distributors of northern
grown soys in the country. We can at all times furnish most
varieties. However as there is an extraordinary demand this
season, please give first and second choice when ordering.
Many varieties are much alike. We not have several kinds not
named here. The Early Brown is exactly the same as the Ito
San, except that it seems to be hardier and is more plentiful.
We advise ordering Early Brown. Owing to the great
difference in price the Mammoth Yellow is an especially
goof bargain this year.
“1. What is this soy, or soja bean? The soy bean is an
erect, rather hairy, leguminous plant, somewhat resembling
the ordinary field bean. It has been cultivated in China for
more than 5000 years.
“2. What use is made of this crop? In extent and variety
of uses, the soy bean is one of the most important legumes in
Asiatic countries. At the present time, in the United States, it
is most largely grown for forage, although the soy bean and
its products are now being used in a large number of other
ways.
“3. Why should I grow the soy bean? It is a legume,
therefore a nitrogen gatherer. It produces a large yield
of seed, an excellent quality of forage that is relished by
all farm animals, is easily grown for harvest, is droughtresistant, and is practically free from insect enemies and
plant diseases.
“4. How far north can they be grown? In general, the
climatic adaptations are about the same as those for varieties
of corn. Varieties mature in from 100 to 145 days.
“5. What kind of soil does the soy bean require? The soy
bean will succeed on nearly all types of soil. The best results,
however, are obtained on mellow, fertile sandy loams, or
clay loams. On poor soils they make a satisfactory growth,
provided inoculation is present.
“6. How about an acid soil? Do I need to lime? The
soy bean thrives on soils that are too acid for the successful
culture of clovers. However, the application of lime has
invariably been found to increase the yield, both of forage
and of seed.
“7. Should soy beans be inoculated? Like all legumes
the soy bean can utilize the nitrogen of the air only through
the action of bacteria which produce nodules on the roots.
The soy bean will give good results without inoculation, but
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in such case the nitrogen is taken directly from the soil and
the land is made poorer. Why impoverish the soil when by
means of inoculation the plant can get nitrogen from the air–
through the agency of legume bacteria?
“8. How inoculate? Natural inoculation does not occur
until the bacteria have been introduced into the soil. This
can be done by using soil from a field where soy bean plants
have previously produced nodules. The better and simpler
way, however, is by the use of pure cultures. Ask for “Scott’s
Bacteria–Questions and Answers.” Scott’s bacteria are
guaranteed to produce nodules. A dollar can is enough for a
bushel of beans.
“9. How should the seed bed be prepared? The same as
for corn. Like corn the soy bean readily responds to extra
cultivation. Plow early and deep. Harrow in the spring to
prevent growth of weeds. Disking is sufficient if the crop is
to follow wheat after harvest, provided the ground is fairly
mellow.

“10. When is the best time for
planting? Soy beans may be planted
over a period extending from early
spring until midsummer, depending
largely on the latitude and the use to
be made of the crop. In general the
best time may be said to be about that
for corn.
“11. How deep should the seed
be planted? About one inch. If a crust
forms before the plants are up, it is
well to break this with a weeder or
light harrow.
“12. What is the best method
of seeding soy beans? Under nearly
all conditions soy beans should be
grown in rows 28 to 40 inches apart,
and given about three cultivations in
order to keep down the weeds. When
the crop is to be used for forage and
the soil is quite free from weeds,
the soy bean may be drilled solid or
broadcasted. Use the oats feed of the
drill. Allow only every fourth spout to
run when planting in rows.
“13. How far apart in the row
should the plants stand? Plants from
2 to 4 inches apart in the row give the
best results.
“14. How much moisture does
this crop demand? One of the best
qualities of the soy is that it is
drought-resistant. However, they are
not sensitive to excess of moisture.
Drainage is not required.
“15. What variety of soy beans
do you recommend? The choice
of varieties depends largely on the purpose for which the
crop is to be grown. For early hay and for hogging off,
or for following oats or wheat or for planting at the last
cultivation of corn to be used for fodder or for hogging off,
Early Brown, Ito San, Elton, Manchu and Black Eyebrow.
For a later (and larger) hay crop and for silage, Hollybrook,
Ohio No. 9035, Mongol, Haberlandt, Wilson, Sable, A.K.,
Morse, Mikado, Virginia, and Medium Green. For seed, in
the northern sections, Early Brown, Ito San, Manchu, and
Black Eyebrow. The Mammoth Yellows are very plentiful,
and cheaper than others. They can be used for hay, for silage,
or for soil improvement, but not for seed production except
in the south. In the lists above we try to indicate by the order
in which they are mentioned the ones we are surest of having
abundantly in stock. For instance, Hollybrooks, Ohio 9035’s,
Mongols, Early Browns, Ito Sans, etc., are more plentiful
than Virginias, Medium Greens, Black Eyebrows, etc.
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“16. Can soys be used in rotations? Yes, they are the
most satisfactory legume, especially in short rotations. They
may be used as a whole season crop as in Corn, Soys, Wheat
and Clover or Grass rotation; or they may be used as a part
season crop following small grain as, for instance, wheat.
“17. How can I have a legume in the ground all the
time? Plant soy beans with your corn. Soys alone the next
year for hay, pasture, or seed. Follow with wheat in which
you sow clover.
“18. Does wheat or rye follow soys well in a rotation?
Yes, and the ground needs no more preparation than when
wheat follows corn. The yield is greatly increased because of
the additional nitrogen stored in the soil by the soys and the
better physical condition in which they leave the ground.
“19. How much seed is required? Twenty to 30 pounds
to the acre if in rows. Sixty to 70 pounds broadcast or drilled
solid.
“20. When should soy beans be sown for hay? Any time
after the soil warms up in the spring. From the first of May to
the first of August.
“21. At what stage in the development of the plant
should the hay be made? Any time after the pods form up to
the time just before the leaves begin to drop off. At this stage
the largest yield and best quality of hay is obtained.
“22. What is the feeding value of this hay? Cut at the
proper time soy bean hay contains more digestible nutrients,
more carbohydrates than any other hay. Fed to dairy cows
the Tennessee Exp. Station found that it produced 12% more
milk and 18% more butter fat than alfalfa hay.” (Continued).
Address: [Seedsmen], Marysville, Ohio.
310. Scott (O.M.) & Sons Co. 1920. Scott’s soy bean
catechism (Continued–Document part II). Marysville, Ohio.
1 p. 26 cm.
• Summary: (Continued): “23. What yields of seed and hay
can be expected under normal conditions? The soy bean will
yield from one to three tons of hay per acre and occasionally
four tons. In the northern states, the yield of seed ranges
from fifteen to thirty bushels per acre.
“24. What is the feed value of the soy bean straw? The
straw obtained from threshing the soy bean is a valuable
feed for all kinds of stock, making a valuable addition to the
roughage, especially in the feeding of dairy cows.
“25. What is the feeding value of soy bean seed? It
contains about 40% protein and 18% fat. Needless to say its
feeding value is very high.
“26. Can soy beans be seeded with corn? Yes, that is just
what we want to tell you about.
“27. When and how are they seeded with corn? The
most approved way is to drill them in the rows with the
corn at the time of planting. Many manufacturers make
attachments for corn planters which will either drill or checkrow the beans. If you do not have the attachments, after the
corn is planted change the plates in the planter to suit the

size of your soy bean seed and run over the field in the same
rows, planting the soys about one inch deep. The corn and
bean seed can be mixed but this is not as satisfactory. If your
planter has a fertilizer attachment, it is practicable to mix the
beans with the fertilizer or with dirt.
“28. How much seed does this seeding require? About
six to ten pounds per acre.
“29. Does this improve the soil at once? Yes, the soys
improve the soil so that the corn almost invariably grows
larger.
“30. What use can be made of such a crop as soys in
com? It can be hogged off or put in the silo. For hogging off
an earlier variety is recommended because the mature beans
are greedily eaten by hogs and have a greater food value. It
is best to pull some of the plants and feed to the hogs two or
three days before turning in.
“31. Is this a cheap feed for hogs? Yes, The Alabama
Exp. Station showed that hogs fattened on corn alone cost
2.8 times as much as on soy beans with only a one-fourth
ration of corn.
“32. Do the soy beans make good silage? Not when used
alone because they are too rich in fats, but as a supplement to
corn, nothing is equal to them.
“33. How harvest for silage when sown with corn? This
is the easy part of it. When the corn is cut with the binder for
filling the silo, the beans are bound in the same bundle with
the butts of the cornstalks, and fed right into the silage cutter
in this way. Simple, isn’t it?
“34. How much will this add to the bulk of my silage? It
will add 2 to 5 tons green silage per acre.
“35. What stage of development should the soys be in
for silage? Soys may be used for silage any time after the
appearance of bloom until seeds are fully developed. It is
best when seeds are about two-thirds developed.
“36. Is the soy bean and corn silage better than other
kinds? Tests show that dairy cows show gains in milk
production and in flesh when fed soy and corn silage and
require less grain or oil meal ration at the same time, because
the soy bean is so rich in protein and fats.
“37. Where can I get more information concerning soy
beans? Write your Experiment Station and the Department
of Agriculture at Washington [DC]. Send for our catalogue.
Ask for Questions and Answers on Sweet Clover and for
Questions and Answers on Scott’s Bacteria.”
Note: This catalog is owned by Special Collections,
USDA National Agricultural Library, Beltsville,
Maryland. It has been digitized and is available on the
Internet Archive website: https://archive.org/details/usdanurseryandseedcatalog Address: [Seedsmen], Marysville,
Ohio.
311. “Pea pickers” lined up in Elizabeth City, North Carolina
(Photograph). 1920? Undated.
• Summary: “Pea pickers” are early soybean harvesters
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developed in North Carolina.
312. The Pritchard Harvester made in Elizabeth City, North
Carolina (Photograph). 1920? Undated.
• Summary: See next page. Courtesy Museum of the
Albemarle, North Carolina Department of Natural and
Cultural Resources. Sent by Paul Vincent, Collections
Assistant.
313. W.J. 1921. A soy-bean enthusiast. National Stockman
and Farmer 44(40):1191. Jan. 1.
• Summary: On July 10, the writer planted Ito San and
Early Brown soy bean varieties. The beans were cut with
a mower after the first frost, about Oct. 9, and they will so
well matured that they will make first-class seed. Owing to
the pressure of labor, this remote field of beans “received no
attention. Although they were drilled in rows, they were not
cultivated. The ground was comparatively free from weeds,
however. The purpose of planting the beans was to enrich
the soil, and we planned to plow this field and plant rye and
hairy vetch. The beans did so well they were harvested.”

The soy bean seems to stand the considerably acid soils of
Ashtabula county. It is important to inoculate them, which is
easily done with dirt taken from any soy bean field.
“Our soy beans are stacked near the barn. The pigs are
working around the bottom of the stack, and every animal,
horse or cow that gets near samples it as eagerly as a boy a
hidden frosted cake. Even the hens pick away at the pods for
a few beans. Beyond question the soy bean will go hand in
hand with another valuable legume, hairy vetch, which not
only withstands a degree of acidity but a wet, heavy soil as
well.” Address: Ashtabula county, Ohio.
314. Winters, R.Y.; Herman, V.R. 1921. Soybeans for the
Piedmont and mountain sections of North Carolina. North
Carolina State College of Agriculture, Extension Circular
No. 111. 15 p. Jan.
• Summary: Contents: Introduction. Varieties (suited to
the sections studied). The use of soybeans in the rotation.
Soybeans for hay. Seed production. Soybeans for soil
improvement. Culture of soybeans.
Page 3: “The soybean has been considered an important
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crop in certain portions of Eastern North Carolina for more
than a quarter of a century [i.e., since before 1896]. At the
present time it holds a permanent place in this section as a
summer legume... the greatest value has come from its use as
a grazing crop, for soil improvement, and for hay.”
Page 11: “Several special machines are now being
used to harvest larger areas. (Write for circular on soybean
harvesters.) These soybean harvesters thresh the beans in
the field, leaving the stalks standing for pasturage and soil
improvement. Seed gathered in this way are mixed with hulls
and small pieces of stalks, so it is necessary to screen them
after the harvesting is done. These harvesters save from 60 to
75 per cent of the seed, the remainder being scattered on the
ground or left on the stalk.”
Tables show: (1) Soybean varieties for the mountain
section, Mountain Branch Station, Swannanoa. western
North Carolina. Seven varieties for seed and seven for hay.
For each variety is given the number of days to mature
and the yield of seed per acre in bushels. (2) Soybean
varieties for the Piedmont section, Piedmont Branch Station,
Statesville, western N.C. Same format as table 1. (3) Yield
of seed and hay from cowpeas and soybeans, Mountain
Branch Station. Groit, Early Red, and Taylor cowpea
varieties compared with Virginia, Haberlandt and Manchu

soybean varieties. Soybeans give, on average, 2.69 times
as much seed and 36% more hay. (4) Yield of seed and hay
from cowpeas and soybeans, Piedmont Branch Station. (5)
Food content of five hays compared. (6) Soybean spacing
test (1915-1917): Distance between plants in inches for 3
varieties. (7) Date of seeding Haberlandt variety soybeans at
Mountain Branch Station: Effect of date on yield of seed and
hay.
Photos show: (1) Piles of soybean hay (front cover). (2)
Good crop of soybean hay grown from broadcast seeding.
(3) “Harvesting soybean hay in the mountains” (p. 4).
(4) “Soybean hay curing in cocks. This method will give
splendid results in dry weather, but is not so sure as curing in
ventilated stacks shown in the next picture.”
(5) “Curing soybean hay in ventilated stacks. If the
stacks are shaped so as to shed rain this method will cure
hay in bad weather” (p. 6). (6) Two men in a soybean
field on a “special soybean harvester threshing the beans
in the field, leaving the stalks and hulls for pasturage and
soil improvement” (p. 8). Note: This is basically an early,
simple combine (combined harvester thresher). (7) A field of
soybeans ready to be harvested for seed (p. 8). (8) Piles of
soybeans.
(9) Soybeans harvested for seed with a reaper-and-
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binder (p. 10). (10) Harvesting soybeans with a reaper pulled
by a team of horses. (11) Men threshing soybeans with a
grain thresher (p. 12). (12) Threshing soybeans and baling
the tailings for hay. (13) A field of soybean varieties grown in
Buncombe County (p. 14). Address: Div. of Agronomy.
315. Wilkins, F.S. 1921. Harvesting and threshing soy beans.
Bean-Bag (The) (Lansing, Michigan) 3(9):40, 42. Feb.
• Summary: “The most successful way to harvest soy beans
for seed that has been found by the Iowa experiment station
is with the grain binder. They may be cut, bound and shocked
as is small grain. The soy bean grower must figure on some
loss from shattering and from branches of the plants which
can not be cut because of their being too low to the ground,
no matter what method is used for harvesting. Everything
considered, the binder is much the best machine to use.
“The beans may best be cut with the binder when the
pods are nearly ripe, at which time most of the leaves will
have fallen from most varieties.”
Since the acreage of soy beans grown for seed is limited,
threshing is more of a problem than it would be otherwise.
Naturally, the best way to handle them is with a regular
bean and pea thresher. Unless the grower has a considerable
acreage, however, and expects to remain in the soy bean
seed growing business, it probably will not pay him to
buy a regular bean and pea thresher, for the reason that the
small machines do not have enough capacity and the larger
machines cost around $400 to $600.
“This past spring northern grown seed sold as high as
$13 a hundred toward the latter end of the planting season.
The crop is sure and they may be expected to yield 20 to 25
bushels per acre.
“If the grower has less than about eight acres to thresh,
the Iowa experiment station strongly recommends him to
have a home-made machine built. The farm crops section has
tested a home-made bean thresher designed and built by the
truck corps and agricultural engineering sections, and has
found it to work very satisfactorily. The cost of the machine
should not exceed over $30. Blue-prints and specifications of
this machine may be had by anyone who will address a card
to the extension department at Ames.”
“Soy beans thresh very easily when they are real dry,
and they are equally difficult to thresh when the pods are
tough. Therefore, it is not advisable to thresh until the beans
become thoroughly dry in the shock. Also, the crop threshes
much more easily in the afternoon.
“Soy bean seed is very rich in oil. It is therefore not
advisable to store a lot of newly threshed beans in a bin
until they become thoroughly dry, because of the danger of
heating. Because of their high oil content, they are liable
to lose their ability to grow much more quickly than other
common agricultural seeds. After they are thoroughly dry,
they may be stored in bulk, just like oats or wheat. Until they
are real dry, it is advisable to store them where they can be

stirred occasionally.” Address: Iowa.
316. Briggs, Geo. M. 1921. How, when, and what of soy
beans. Hoard’s Dairyman 61(9):359, 391. March 18. USAAgEx
• Summary: The best-known soy bean in Wisconsin is
the little Wisconsin Early Black, which is used mostly to
produce seed. The Early Brown variety is very similar to
the common Wisconsin Black. Three varieties being quite
extensively grown and maturing seed in Wisconsin are Ito
San, Manchu, and Black Eyebrow, all of which come in the
middle maturing class requiring 100-115 days for ripening.
The Early Green and Early Brown are also grown in small
quantities. Discusses: Inoculation. How and when to plant
and grow soy beans for seed, silage, and hay.
“In variety tests for silage, the Mammoth Yellow showed
up about the poorest of any of our varieties, the Mongol,
Ohio 9035, Greens, and the Haberlandt all being much better,
while the Wilson, Ebony, Virginia, and many others had large
tonnage, but had poor standing qualities and lodged quite
badly.”
“Wisconsin farmers are finding that on light soils soy
beans are winners every time. They find that on heavy soils
nothing can be lost by planting them in with their corn or in
some of the timothy meadows so as to have some real hay.
Soy beans are a new crop though and it is only by actual
experience that the needs of the crop can be learned.”
Photos show: (1) D.K. Barret of Wisconsin cutting soy
beans in the fall of 1920 with a mower. (2) A man standing
in front of a small bunch of soy beans to be cured for hay or
seed. Address: Wisconsin College of Agriculture, Madison.
317. Morrison, Charles B. 1921. Meet Fouts brothers–
Soy bean pioneers: They grew 100 acres of seed and 150
acres with corn in northern Indiana–Corn and soys are
fed to live stock for profit. Farm and Home (Springfield,
Massachusetts; and Chicago, Illinois). March 21. p. 4, 17.
Western edition.
• Summary: “In no state in our union is the story of the
introduction and spread of the soy bean as extraordinary
as that of Indiana. Interwoven in the tale of the leading soy
bean producing state, with her annual crop covering over
200,000 acres, is a minor story of co-operation, correlation
and community enterprise which is outstanding in the annals
of corn belt agriculture.
“It involves the farming history of the three Fouts
brothers of Carroll county, Indiana, who have worked
together–shoulder to shoulder–under a system of family cooperation and unified effort, which is unique and unusual.
The three brothers, as well as the son of one of them and the
son-in-law of another, have all attended Purdue agricultural
college. Today the quintet are pulling together in one of the
leading soy bean businesses of the corn belt.
“Taylor Fouts is the father of the soy bean business in
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Indiana. A graduate of the state agricultural college [Purdue],
in 1902 he began raising soy beans as soon as he started
farming.”
The three Fouts brothers–Noah, Finis, and Taylor–
operate their three farms as individual units, but they work as
one in marketing their crops. “Taylor Fouts, who has learned
the soy bean business from personal experience assisted
by the facts and figures furnished by the Purdue college of
agriculture, initially raised the beans for several seasons
and used sheep and hogs to harvest the crops and convert
them into more concentrated and valuable form, before his
two brothers essayed the work.” Their early work showed
the efficiency of “soys” in increasing crop productivity and
lowering production costs in making mutton, pork, and wool,
plus the chances to raise seed crops of considerable value.
Local farmers took notice. “The results are really amazing.
From practical oblivion and obscurity, the soy bean has come
to be one of the leading cash crops in eastern and central
Indiana. More than 20,000 acres of soybeans for seed and
hay and corn and beans were raised within a 10-mile radius
of the Fouts’ farms during the 1920 season... Recently the
first corn-belt soy beans conference, attended by more than
1000 farmers, was held at Soyland, the farm of Taylor Fouts.
“A cafeteria style luncheon was served, which featured the
use of soy beans as palatable and nutritive articles in the
human dietary. Then various specialists made short addresses
concerning the culture, harvesting, and marketing of soy
beans. The meeting was so successful that another similar
soy bean day will probably be held next year.
“The three farms aggregated 545 acres. The old
homestead owned by Taylor Fouts covers 160 acres; that
owned by F.E. Fouts [Finis Fouts, in southern Cass County,
just east of Deer Creek] is also a quarter section [160 acres],
while the farm of Noah Fouts aggregates 225 acres. The
brothers pool their crops each season. They raise 100 acres
of cultivated beans in rows annually which are harvested
and sold for seed purposes as well as an additional 150
acres of corn and beans which are largely harvested by hogs
and sheep after reservations are made for filling the three
silos. From a soil improvement standpoint, the fact that
250 acres are planted to soy beans each year is outstanding.
This system means that at the end of every second season,
practically all the land on the three farms has been cropped
to beans.
“Develop seed business: The Fouts brothers were
virtually forced into the seed business by the demands
of their neighbors and corn-belt farmers. When the local
farmers got the hunch that soy beans were prime assets for
them to annex to their coterie of farm crops, they–one by
one–applied to the Fouts boys for seed. Glad to aid in the
expansion of the bean business, the Fouts brothers supplied
these needs. The trade grew. Soon, farmers were coming
from a 50 to 100 mile radius. Then the mail and express and
freight ends of the business began to grow like quack grass

in an infested meadow. Noah Fouts, the oldest brother–or
by the way, all rattling good business men–saw that they
must specialize in seed production and feed live stock as a
subsidiary activity to furnish a home market for the surplus
roughage and to assist in maintaining soil fertility.
“At present, the Fouts’ seed package of 100 acres
produces about 2000 to 2600 bushels of high quality seed
each season. Early Hollybrook soys are grown, as they have
proved to be best adapted to local conditions. The boys grow
Hollybrooks in their corn, as this variety produces a wealth
of fodder and forage. They also grow a limited seed acreage
of Ito San for their northern Indiana seed trade, as beans of
this sort better weather the season farther north and yield
dependably and bountifully. The Fouts brothers sell their
select seed at fair prices. Last year, they received between
$6 and $8 a bushel for seed, their total sales amounting
to approximately $14,000. They sell directly to farmers
and thus eliminate the services of middlemen and seed
purveyors.”
There follows a detailed description of the methods
and equipment used by the Fouts brothers in growing soy
beans. “The four year rotation followed by the Fouts family
consists of corn, soy beans, clover and some small grain such
as wheat, oats or barley. The corn and soy beans are both
profitable feeding crops and invaluable soil enrichers.”
Photos show: (1) The three Fouts brothers (oval
portrait). (2) Many farmers at the first Corn Belt Soy Bean
Conference in 1920 standing in front of a barn on which
is written “Soyland–Taylor Fouts.” (3) Two teams of two
horses each pulling old fashioned self-rake reapers for
harvesting soy beans. The brothers have found these work
better than mowing machines equipped with a special
bunching attachment. (4) Two people standing in a large field
of soy beans. “On the three Fouts farms aggregating 545
acres at the end of the second season practically all of the
land has been cropped to [soy] beans.”
318. Barber, W.A. 1921. He plants soybeans with corn.
Breeder’s Gazette 79(13):599. March 31.
• Summary: “Our best practice has been to use a soybean
attachment, and drill the beans in rows with corn at the time
of planting, Many men object to drilled corn, on account of
weeds, but we find that a good stand of beans will take care
of the weeds in the corn rows. Another advantage is that in
cutting the soys for silage the beans have a tendency to fall
across the rows, so that the corn binder will do a good job of
picking them up.
“We have been growing the Early Yellow variety, which
seems to be a few days earlier than the Hollybrook, but
otherwise the two are almost identical. Last year was our first
in growing them.” Address: Auglaize County, Ohio.
319. Myer, D.S. 1921. Why not grow soybeans? An easily
grown legume that has a great future on Ohio farms. Ohio
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Farmer 147(17):567. April 23.
• Summary: The place of soybeans in the Ohio farming
systems, the reasons why the soybean acreage has increased
rather slowly, and the harvesting experience of P. Lewis
Mark of Franklin County, Ohio, are briefly discussed. A
photo shows men operating a horse-drawn soybean harvester
in Franklin County, Ohio. Address: Franklin County, Ohio.
320. Mathews, I.J. 1921. Practical soybean developments:
Observations on timely topics by a dyed-in-the-wool soybean
enthusiast. Ohio Farmer 147(20):647. May 14.
• Summary: “Let me commence by reaffirming my faith in
this crop. The half has not been told yet... The surface has
not been scratched so far as using soybeans for food and as
population increases it will be more and more necessary to
use the legume as human food. Not many folks know how
to cook soys so that they are good eating but when cooked
by an expert, they surely are delicious. I am told that it takes
about four hours to get them ‘done’ when cooked with the
ordinary stew kettle but that the pressure cooker makes short
work of cooking them.”
“Some people can enthuse about the cowpea but I can
not, except under specific conditions.” If grown on a field
year after year, cowpeas will quickly reduce its fertility to
“nix” [nothing]. Soybeans would do the same thing, but not
as quickly. “The beans gather more nitrogen for storage in
the ground. Soybeans must be inoculated, and the inoculation
seems to take better in sandy soil than in any other kind.
The writer has seen soybeans “grown in rows of all widths
of rows from 44 inches to solid, and the biggest yield came
from rows placed 22 inches apart... and the beans from eight
to 12 inches apart in the rows.
Phosphate fertilizers are the best type to use with
soys. “From the standpoint of biggest return on the money
invested, beans fertilized with 250 to 300 pounds of acid
phosphate were the winners.
“The real thing for threshing soybeans is the regular
bean thresher, but in the absence of this the grain separator
can be rigged up to do good work.” Address: Pulaski County,
Indiana.
321. Kinney, E.J.; Roberts, George. 1921. Soybeans.
Kentucky Agricultural Experiment Station, Bulletin No. 232.
p. 23-57. May. [1 ref]
• Summary: Contents: The utility of soybeans. Comparison
of soybeans and cowpeas (in the place they fill in the
cropping system or rotations). Varieties. Character of the
plants. Description of varieties: Haberlandt (the variety
grown most extensively in Kentucky), Lexington, Virginia,
Peking, Sable and Royal (both introduced and named
by an Ohio seedsman), Sooty, Mammoth, Ito San, Black
Eyebrow, Early Brown, Manchu, Wilson, Guelph (also called
Medium Green and Early Green), Medium Yellow, Mongol,
Mikado, Tokyo, Hollybrook, Tar-heel Black, Morse. Yields

of varieties (in trials at the Kentucky station, 1911-1920).
Farm yields. Hay yields. Soybeans in the rotation. Culture of
soybeans: Preparation of the seed bed, inoculation, methods
of planting soybeans, yields of hay from rows and solid
drilling, rate of seeding, setting the drill to sow soybeans,
time of planting, cultivation (with a weeder or spike-tooth
harrow), harvesting soybeans (when to harvest, methods
of harvesting), threshing soybeans. Combined soybean
harvesters and threshers. Soybean straw. Care of seed.
Growing soybeans with corn. Mixtures of soybeans and
other crops for hay production. Soybeans for silage.
Concerning small- vs. large-seeded soybeans (p. 30):
“Usually the very small seeded sorts do not yield quite as
heavily of seed as the larger seeded varieties. The difference
is not great, however. The size of the seed has no influence
upon the size of the plant produced; hence small seeded sorts
are much more economical to sow, for a bushel of a small
seeded variety may contain twice as many seeds as a bushel
of another having large seeds, so only half as much seed as
the former is required per acre. The shrewd buyer should be
willing to pay more for such seed. Furthermore, germination
of the small seeded sorts is likely to be better in hard crusted
ground because the cotyledons are smaller and encounter less
resistance in breaking thru the surface. The seeds of some
of the small black seeded sorts are very resistant to decay
and germinate after lying on the ground all winter. Where
the seed crop is hogged down or fed without threshing, there
is a decided advantage in using a variety with yellow or
green seeds, because stock can find them more easily when
shattered out on the ground. In threshing more cracking of
the seed occurs in large seeded sorts than in the small seeded
ones.”
Concerning the Mammoth variety (p. 33): “The chief
variety of the Cotton Belt and by far the most extensively
grown of any variety in the United States. The introduction
of this excellent variety in 1882 was largely responsible for
the greatly increased interest in the soybean in this country.”
Yields (p. 36): “In 1915, after a careful consideration
of the yield produced and other characteristics of these
varieties, it was concluded that Haberlandt and Lexington
had shown the best combination of desirable qualities for
general purpose varieties. Ito San was chosen as the best
of the early sorts, and Peking the best of the distinctly hay
varieties.”
Tables show: (1) Yield of soybean in variety tests,
1911-1920. (2) Yields of soybean hay on soil experiment
fields. (3) Yields of soybeans in 28 and 35-inch rows. (4)
Yields of soybeans drilled solid compared to 35-inch rows
for same years. (5) Yields of soybean hay from different
methods of seeding pounds per acre. (6) Yields from
thick and thin seeding. (7) Yields from various methods
of combined planting of corn and soybeans. Address: 1.
Assoc. Agronomist; 2. Head Agronomist. Both: Lexington,
Kentucky.
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322. Smith, J.W.R. 1921. Growing soy beans. Bean-Bag
(The) (Lansing, Michigan) 3(12):22-23. May.
• Summary: “There will be the largest acreage ever sown of
the soy bean this coming season, if the present inquiry for
seed is an indication of future activities.
“They should be grown because of their high feeding
value. In digestible nutrients they are four times as rich as
corn or oats, being equal to cotton seed meal for balancing
the ration. As a hay, soy beans are more palatable than alfalfa
and twice as rich in digestible nutrients as clover.
“Another advantage in growing soy beans is that these
beans may be grown with ensilage corn and harvested
without extra expense. The same method may be used when
‘hogging down’ the crop. Most farmers grow them for
hay; although farmers who grow them for seed are richly
rewarded by an increasing demand, at higher prices.
“In preparing the soil, use the same method as for oats.
After the corn is planted, re-harrow the ground and roll or
drag until smooth and firm, then drill with the grain drill
using all the hoes [sic, holes], or closing part, making the
rows 24 or 28 inches apart, that they may be cultivated.
Lime, phosphorus and bacterial inoculation are essential!
“Most every farmer who grows seed will supply freely,
or at small cost, richly inoculated soil to his neighbors or
customers. Ten or fifteen pounds of soil should be stirred
into water that has had a little sugar or syrup added to
make it a little sticky, until the water is very muddy. Then
apply the water to the beans, wetting the surface and then
excluding the light until put in the drill box. Keep the soil
in the dark until ready to mix in a dark room. This method
is very simple, inexpensive, and effective in starting a good
development of bacteria.
“Selecting varieties: Many inexperienced growers make
the mistake of buying the seed costing the least per bushel,
since it requires more bushels of large beans like Medium
Green or Holly Brook [Hollybrook], or Mammoth Yellow
than is required if Virginia, Wilson, or Ebony is used.
“When planted with corn, varieties maturing with
corn should be used, viz., Wilson or Virginia with Leaming
corn for ensilage, or Holly Brook, or Austin for ‘hogging
down.’ Large grained yellow varieties should be planted
for the latter use. Varieties such as Medium Green or Early
Brown should be used in the northern sections of the Corn
Belt, while the larger yielders like the Wilson, Virginia, and
Mongul [Mongol] that require a longer period for ripening
are the most profitable for seed and hay in the Central and
Southern Corn Belt.
“Buy acclimated seed from your neighbor, or a grower
in your latitude. Select the variety for your main crop and
then test one or more in one or two pound packages–testing
is the only safe guide.” Address: Adena, Ohio.
323. Morse, W.J. 1921. Re: The market for soy bean

harvesters in China. Letter (memorandum) to R.A. Oakley,
Forage Crop Investigations, Washington, DC, June 7. 1 p.
Typed, with signature on USDA letterhead.
• Summary: “Dear Mr. Oakley: No doubt you will recall
that a few days ago I gave you a letter from Mr. Roland P.
Baile [an inventor, from Maryland] in which he asked me
regarding the possibility of the Department aiding him in
developing a soy bean harvester for China.”
“From my way of thinking, China would be about the
last place I would want to go if I had a soy bean harvester
which I wished to put on the market. As you well know,
Chinese labor is rather a cheap commodity throughout China
and also on account of the labor problem I doubt very much
if a labor-saving soy bean harvester would be received with
open arms by the Chinese.
“As I recall, in conversation with the late F.N. Meyer,
the Chinese farmer’s holding is rather small, in fact, each
farmer has rather a small piece of land devoted to soy beans
and in many sections of central and southern China the soy
bean is planted around the borders of the farm and around
the rice paddies; in fact, they sort of utilize the soy bean for
taking up any vacant space that may result from different
causes. Even in Manchuria which is really the soy bean
region of China, I have my doubts about the harvester being
successful from Mr. Baile’s point of view, that is, in selling
them.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#3 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
324. Pratt, J.W. 1921. Real soy success. Bean-Bag (The)
(Lansing, Michigan) 4(1):26-28. June.
• Summary: “Some Illinois farmers tried out soys for hay
and for the silo before there was much demand for seed.
They also discovered that soy beans left the soil in much
better physical condition for the next crop.
“Probably the Corn Belt farmers in Illinois and Indiana,
two or three of whom have made notable success in soy
growing, have had much to do with giving this legume its
rightful place. The C.L. Meharry farm near Champaign,
Illinois, grows soys successfully–200 acres of ‘em. Mr.
Riegel, manager of this 800 acre farm, has learned the game
thoroughly through eight years’ trial, the earlier years being
in some degree failures. With each of these failure years
came a lesson until now W. E. Riegel is sought from far and
near for information as to soys and also as a speaker on this
subject at Farmer Institutes and Short Courses.
“The 160 to 200 acre field of soys which appears every
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season on this farm has become one of the show places of
the Corn Belt and as such is used frequently by the U. of I.
[University of Illinois] during the summer.
“This manager, to whose untiring energy and study is
due the success of the soy bean crop, believes success is to
a great degree due to careful preparation of the ground. The
soil must be worked and reworked till it is finely pulverized.
Then the seed–one bushel to the acre–must be inoculated
with dirt from a soy bean field. It may seem that much time
is consumed in preparing this ground, but note this fact: as
the reaper cuts the soy crop in the fall, the drill follows right
on its heels with the wheat sowing; for not even a disc need
run over the ground for wheat, which is the proper crop to
follow.
“After having the pulverized seed bed, the beans are
sowed with a grain drill using the oats openings and sowing
the seed 1 to 1½ inches deep. Cultivation must follow closely
on planting. Here boy labor may be used. The weeds must
be fought early and often. A boy can drive the favorite weed
fighter, a rotary hoe, across the field back and forth just as
well as a man. This cultivation comes at about the same
time as corn cultivation, hence the boy labor proposition is
valuable.
“If a crust has formed over the beans from a hard rain,
not an hour’s unnecessary delay should be allowed in getting
on the field with the rotary hoe or spiked-tooth harrow or
weeder. Thus the bean necks will be saved which otherwise
would break in trying to get through the crust. This use of
unskilled labor adds to the cash value of the crop.
“The fact that this growth leaves the ground in prime
condition for wheat is no small one. Soys fit into the rotation
perfectly. As seed they produce a splendid cash crop. After
threshing out the seed the hullings are good feed. As hay a
soy bean crop is far superior to alfalfa in rich feed. These are
five good reasons for soys.
“On the C. L. Meharry farm soy beans have for six years
supplanted oats which both Mr. Riegel and the owner regard
as an unprofitable crop and a soil robber. The rotation now is
and has been for years, corn, soy beans, wheat and clover.
“Soys are put into every hill of corn. This corn and soy
combination is a money maker as well as labor saver.”
“Soy feed is a substitute for tankage. When soys or
soy bean hay is available in the self feeder, hogs eat less
tankage–in fact 75 to 80 per cent will be saved. This farmer
says that by actual observation they had 300 hogs eat 100
pounds tankage a day. When put on corn and soys in the
field, 100 pounds lasted them three days. The culls–i.e.,
the splits and smalls not suitable for seed–will be about 10
percent of the crop and these are good feed.”
“From 100 acres this farm harvested 2200 bushels of
soys which sold at $5 per bushel.” The Mongol soy bean
is a favorite here and for these reasons: it makes fine hay,
growing its pods 4 to 5 inches from the ground. Being
high the binder cuts it more easily than other varieties, as

the A.K., where the pods are low. The pods of the Mongol
hold the seed well and will stand much wetting without
shedding the seed–e.g., Early Brown pods split and scatter
the seed after repeated wettings. The Mongol splits less in
the thresher than other varieties and it matures later. The
earlier varieties, as A.K., are valuable to grow with corn for
hogging, or cattling or sheeping down.
A photo shows a rotary hoe used on the soy bean farm of
C.L. Meharry near Tolono, Illinois.
“For seed the crop is harvested in late September or the
first week of October when the leaves have fallen. A binder
is used for harvesting and an ordinary threshing machine to
thresh the beans, reducing the speed of the cylinder to 350
revolutions, but keeping the balance of the machinery to
normal speed.
“Before storing in bins to any depth, the beans must be
allowed to dry out; otherwise they will be damaged for seed.
“This manager believes soys can be grown as far north
as corn. He also believes that there is some reduction, though
a very small per cent, in the corn yield when soys are grown
with it.
“The success of this farm man in the soy business has
encouraged others to grow them. Now this grower and his
associates in the county–meaning the Soy Bean Association–
are cudgelling their brains to find the ways of utilizing the
crop when the seed business wanes. No sign of waning yet,
for the mail end of Mr. Riegel’s soy seed business keeps one
busy at his desk during the sale season. He sells direct to the
farmers when he might sell in 1000 or 2000 bushel lots seed
houses. Demand is greater than supply.
“At the formation of a National Soy Bean Association
last fall at the time of the International Stock Show in
Chicago, W.E. Riegel was made president. That association
is invited to meet on the C.L. Meharry farm where this
successful soy beaner is boss. Will you be one of the 3000
people expected at that picnic of soy beaners?” Address:
Tolono, Illinois.
325. Rouest, Leon. 1921. La culture du soja [Soybean
culture]. Bulletin des Matieres Grasses de l’Institut Colonial
de Marseille No. 5&6. p. 73-86. [1 ref. Fre]
• Summary: Contents: Introduction and about the author
(autobiographical). Varieties of soya tested in France (1.
Yellow Soy, Early Medium Green, Manchu. 2. Etampes
Soy. 3. Black Soy. 4. Very early black soy. 5. Wilson Five
{black}, Manchu, Early Medium Green, Virginia. 6. Extra
early from Podolia [Podolia is in today’s Ukraine]. 7. Very
early brown). Soya in the Experimental Farms of Neoculture
(Varieties tested: Manchu (yellow seeded), Wilson Five
(black), Haberlandt (yellow, but its progeny were green or
brown or with a brownish red hilum), Tokio (green; progeny
brown or yellow), Virginia (brown; progeny reddish brown,
yellow with black hilum, black and yellow, yellow, or green),
Hahto (green; progeny black round, brown flat, yellow
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round with black hilum, reddish brown), Early Medium
Green (green; progeny; white or almond)). Planting soya
(incl. Mammoth Yellow). Number of heat units required
(degré thermique) for the germination of soya. Importance
of the spacing between plants. Quantity of seed necessary
for planting 1 hectare. Soya during its vegetative stage (incl.
Buckshot, Ito San, Medium, Meyer, Medium Early Yellow,
Mammoth Yellow; the soybean also grows in Tunisia if
irrigated). Comparison of the vegetation of soya and of
haricot at high altitudes. Rolling the planted seeds and
methods of management. Growth of the soybean plant, and
its acclimatization. Enemies of the soybean.
Note: This is the earliest document seen (Oct. 2004)
that mentions the soybean variety Early Medium Green. The
name is written in English, with no French equivalent. It is
mentioned in only 4 documents, three of them by Rouest, all
in French and published in France in 1921 and 1922.
In the section titled “Importance of the spacing between
plants” is a table (p. 80) showing the spacing (in meters)
between plants at locations in Canada for the three years.
The earliest years and spacings are as follows: Maritime
Provinces, 1899, 0.70 meters. British Columbia, 1899,
0.88. Ottawa [Ontario], 1900, 0.71. Manitoba, 1900, 0.88.
Northwest Territories [actually Saskatchewan] 1900 0.88.
The section titled “Rolling the planted seeds and
methods of management” (p. 83) states that it is very
important to roll the ground with a roller after planting the
seeds in order to create contact between the soil and the
seeds, so all seeds mature at the same time. The capillarity
will be broken by the tongue of the seeding machine.
The section titled “Acclimatization” states (p. 84) that
in the Tarn, at the Genetic Institute of Nages, abbot Vieules
tested soybeans successfully at 800 meters elevation. In the
Montagne-Noire (Aude), Dr. Valette successfully tested the
soybean variety Manchu at 600 meters. Address: Directeur
des Fermes Expérimentales de Néoculture de France.
326. Pratt, J.W. 1921. Utilization of the soy bean crop. BeanBag (The) (Lansing, Michigan) 4(2):26-27. July.
• Summary: In the last “issue of The Bean-Bag you were
introduced to W.E. Riegel, the soy-bean man. You learned
that he succeeds in the soy business because he is attentive to
details in raising the crop–such details as securing a perfect
seed bed, seldom using seed over a year old, doing careful
planting and wasting no time in the use of the rotary hoe for
fighting the weeds.
“In late August or early September the crop is harvested
when for hay, later when for seed. After mowing, the crop is
left on the ground to cure for several days. If rains come the
crop is apparently forgotten and is left alone till it dries out.
It is injured less than any other hay would be with repeated
wettings. Care is taken that the hay is well dried before
putting in the barn, to escape mold.
“Stock on this 800 acre farm thrive on soybean hay.

They like it and do not tire of it. It is rich in concentrates
and balances corn admirably. Stock fed upon this hay needs
less tankage and oil meal. Cows thrive on it as shown in
the increased milk supply. Hogs rush to the bins in the self
feeder which contain this feed either as hay or cull beans.
It is a favorite with horses and sheep. Mr. Riegel says, ‘We
know clover is better than timothy, alfalfa is better than
clover. We believe soy-bean hay is better than alfalfa.’
“The culls partially cooked and mixed with bran and fed
warm to a flock of a hundred hens three or four times a week
proved to be a good egg producer. Not a day in the coldest
weather but eggs were to be had from this small flock.
“As human food soy beans make an excellent winter
dish, but must be properly prepared to be palatable. A
farm family where hearty meals are necessary finds this a
nourishing and inviting edible. Here is the recipe: Soak 4
cups soy beans over night or better for 24 hours. Boil slowly
for 4 hours, putting 1 teaspoon soda in during last half hour.
Pour off this water and cover with cold, rubbing thoroughly
with hands. When many skins or hulls will come off. Drain–
Now comes the real recipe. To the beans thus prepared add 1
quart canned tomatoes and 1 cup catchup or 1 cup chopped
pickle, ½ cup brown sugar, 1 tb. spoon [tablespoon] fat,
pepper and salt and onion taste. Bake 4 hours or more.
“On account of the long preparation this is practicable
only to the big range in the farmer’s kitchen but it is
invaluable there as winter food. Each time warmed over adds
to the tastiness of this dish.
“The soy bean was a favorite in canning factories when
war prices sent navy beans soaring with prices of meat. You
probably have eaten soys in your canned beans from the
corner grocery and did not know it.
“Soy beans are straight money makers when harvested
for seed. The vines and hulls left after threshing out the
beans are also good feed, equal to timothy and are especially
good for horses and mules. When storing the beans in bins,
care is used not to fill deeper than two or three feet until the
beans are dry. They are shiny and smooth when in prime
condition.
“This crop is always in ready sale. The same customers
call year after year. Mr. Riegel has 2000 to 2100 bushels each
year. He reserves 200 to 300 bushels for his own planting.
He has taken the trouble year after year to sell direct to the
farmers or sometimes through the County adviser. Seed
houses are willing customers.
“In the sale season orders pour in through the daily mail,
by phone, by wire, by auto and even on horseback. ‘Beans
is beans’ is Mr. Riegel’s motto for the early spring months.
Bags are furnished free and sufficient inoculated dirt is
shipped for the order if requested. The orders run from onehalf bushel to 200. In fact a woman in Florida ordered a pint
and added a postscript, ‘Please send advice and directions
how to plant and harvest the crop.’
“Both Mr. Meharry, owner of the farm, and Mr.
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Riegel, as well as the county adviser, have been pioneers
in spreading the knowledge of soy beans. They have been
desirous of seeing more farmers raise them. This is why
they have been willing to sell in small as well as in large
quantities. Indeed during the sale season this manager can
scarcely call his life his own.
“There are many reasons why soys are a fine crop for
any farm. They make good feed and good sale. Much labor
in plowing is saved for they leave the field ready for wheat
which is the proper crop to follow. The fertility of this large
farm has been greatly increased by using this crop.
“The Mongol and A.K. have been the two favorites
here, the Mongol perhaps being in the lead of favoritism.
However; the two work together better than either alone
because the A.K. ripens earlier, thus distributing the labor
of the crop. The Mongol ripens later and in Mr. Riegel’s
estimation is unequalled in all points for a commercial crop.”
“A use for soy beans which perhaps has given its
greatest value on the farm in question is that of feeding
hogs by turning them into the field where corn and soys are
grown together. This has proved to be a feed of excellence
for fattening hogs. ‘Hogging down corn’ is often heard.
‘Hogging down corn and soys’ is a newer term in farm
psychology, but is of greater value. The soys provide the
protein. This combined with the fat producing elements in
the corn makes a well-balanced meal for hog or horse or
cow or sheep. With access to this free cafeteria the stock
need little care. The temporary fence must be moved every
few days to enclose another ten or twenty acres as the feed
is consumed. A run of a few weeks here brings the hogs up
to excellent condition for market. Sheep gain fast and like
the feed. They are good gleaners. They had 400 feeder sheep
on this farm ninety days. They were on wheat stubble six
weeks and the rest of the time on corn stalks and beans. They
gained twenty-eight pounds. Calves have been brought up
to 900 pounds in ten months on corn, soy-bean hay and cull
beans.
“Mr. Riegel considers soy beans are worth from $85.00
to $125.00 per acre. They yield two to three and one-half
tons of hay per acre and ten to twenty-five bushels of seed.
“On September 1 is to be held the second annual
meeting of the Soy Bean Association on the C.L. Meharry
farm near Tolono. This till be a gala picnic day. Men
prominent in the soy bean business will be present. Come!”
327. Dungan, George H. 1921. Program: Second Annual
Corn Belt Soybean Day. Held at Urbana and Tolono in
Champaign County, Illinois. Thursday, September 1, 1921
(Leaflet). In: R.W. Judd, ed. 1979. 50 Years with Soybeans.
Urbana, IL: National Soybean Crop Improvement Council. 2
panels each side. Each panel: 22 x 14 cm. See p. 72-74. Also
In: Windish 1981, p. 184-85.
• Summary: On the cover, near the bottom: “University of
Illinois, Extension Service, Corn Belt Soybean Growers,

Champaign County Soybean Club, A.P. Meharry Embarrass
Farms Cooperating.”
The 4-panel program states: “8:30 A.M.–Soybean
experiments, South Farm, University of Illinois. Soybeans
in Illinois rotations. Soybean varieties in Illinois: Striking
differences may be noted among the varieties and strains
which will be seen. Special–Soybean variety test: Here will
be seen sixteen common varieties of soybeans from ten
states. Your ‘pet’ variety growing side by side with the same
variety from other states as well as alongside other good
varieties. Soybean varieties–How they are made: Notice
several new varieties in the process of making. Discussion
of the principles of breeding and their application to natural
crossing on the farm.
10:25 A.M.–Some relationships. Dean Eugene
Davenport.
10:45 A.M.–Urbana to A.P. MeHarry Farms, Tolono,
Illinois.
11:15 A.M. to 4:30 P.M.–MeHarry Farm. Events: 11:15
Auto Tour–400 acres soybeans on one farm, 300 acres for
seed and hay and 100 acres soys in corn. 12:00 Noon–
Soybean Luncheon for those who do not bring their own
dinner. (Served by the Crittenden unit of the Champaign
County Home Bureau.)
1:30 P.M.–Welcome to Embarrass Farm, Chas. L.
Meharry. Address–Henry J. Waters, Editor, Weekly Kansas
City Star, former president Kansas Agricultural College.
Then five-minute talks by the following soybean growers
of the states mentioned: Edward E. Evans–West Branch,
Michigan. Ralph Kenney–Lexington, Kentucky. F.S.
Wilkins–Ames, Iowa. Taylor Fouts–Camden, Indiana. F.E.
Russell–Columbia, Missouri. Geo. H. Briggs, Madison,
Wisconsin. C.B. Newton–Bowling Green, Ohio. W.E.
Riegel–Tolono, Illinois.
“At the conclusion of this program there will be a series
of demonstrations with the machinery used in the production
and handling of the soybean crop on The Embarrass Farms.
This will include the actual thrashing of soybeans, with
a modified wheat separator, the Rotary Hoe being used
in cultivating beans, cutting soys for hay, harvesting the
beans for seed with a binder, followed immediately by drill,
seeding wheat in soybean stubble.”
“An excellent entertainment is planned for Wednesday
evening to accommodate those who come that afternoon and
evening.
“Autos provided: The Champaign County Soybean Club
will furnish autos for those who do not have transportation
provided. These cars will be available Thursday morning at
8:15 and will make the entire tour of the day.”
On the back panel a map shows where events will be
held. Tolono is located just south of Champaign, on the same
road (Egyptian Trail).
Note: A typewritten report of the meeting titled
“Soybeans Again Assert Their Value,” written by G.H.
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Dungan, is given in a separate record with the same date (1
Sept. 1921). Address: Associate in Crop Production, Univ. of
Illinois.
328. Dungan, George H. 1921. Soybeans again assert
their value: The Second Annual Corn Belt Soybean Day–
September 1, 1921. In: R.W. Judd, ed. 1979. 50 Years with
Soybeans. Urbana, IL: National Soybean Crop Improvement
Council. 86 p. See p. 68-71. Also In: Windish 1981, p. 18184.
• Summary: “When Old ‘Sol’ first peeped between the
swiftly moving clouds on the morning of September first, He
saw a yellow road sign on a highway in eastern Illinois. We
can imagine that His eye followed down the road, because
the yellow card bore a big black arrow and carried the words
‘Soybean Day,’ in bold type. And as he sought out the sign
at the next crossroad, He saw a Ford drive up and stop. The
driver was looking about, seemingly, to get some suggestion
as to which road to take. Presently his eye, too, caught sight
of the yellow card. A happy smile spread over his face, his
left leg straightened and then bent again, our driver and his
family were on their way. The lapse of time gave the solar
observer a wider view. His eye moved rapidly down the road
and then from road to road throughout central Illinois. All
crossings were marked with a Soybean Day card. The arrows
pointed to a common center–Champaign. Many automobile
drivers are following them, eager on their way, and with an
expectant look on their faces.
“The results was that by a little after 8:30 on the
morning of the first of September, 350 people were
assembled on the Agronomy South Farm, University of
Illinois. There were those in this crowd who had grown
beans extensively for many years; those who had just
recently taken up the culture of soys; some who would be
soybean growers but desired further information; newspaper
reports; moving picture men, etc. There were representatives
from Washington, D.C., 35 counties of Illinois, 9 counties
of Indiana, 3 counties of Kentucky, and one county each of
Missouri, Ohio and Wisconsin.
“Dr. W. Burlison first explained the layout of the
Agronomy South Farm, dwelling particularly upon the
rotations on which soybeans appeared. Professor J.C.
Hackleman outlined the experimental work that is being
done with soybeans. The soybean series in the Northwest
rotation is devoted to a preliminary variety trial of new and
untried strains. The tour led along the end of these plots.
Such observations as the following were easily made: The
Arlington, the Columbian and Wilson No. 5 [Wilson Five]
promise to be good for hay. The Morse, Hahto, and the
Christian County soys because of their coarseness will likely
be better for seed than hay. The Hahto has such large seed
it may be difficult to thresh without injury. The Manchu is
an early bean, similar in some respects to the Ito San. The
extremely early Mandarin has no place in the corn belt

alongside our better varieties.
“On the South Central Rotation older well established
varieties are grown. Of these the Sable is the most beautiful.
The Virginia and the Illinois 13-19 are the best for hay. Other
good hay beans are the A.K., Mongol, Haberlandt, Hongkong
and Ebony. The early beans in this rotation include the Ito
San, the Manchu and the Black Eyebrow.
“In another plot the choice soys from all the corn belt
states were being grown side by side. This demonstration
showed that Ito San from Wisconsin is slightly earlier in
maturity than the same variety from Iowa and the states
south. It also seems quite clear from these tests that Mongol,
Medium Yellow and Hollybrook are practically one and the
same bean. The Lexington bean makes a very promising
showing under Illinois conditions. It attains more than
average height and bears many branches and possesses a
much less hairy leaf than most beans.
“Under the topic ‘How New Varieties of Soys are
Made,’ Dr. C.M. Woodworth discussed the tendency of
beans toward natural variation. He showed between 20
and 25 different plant types that he had selected out of the
one variety, A.K. Natural crossing helps to bring about
the occurrence of this multiple of types. In some special
experiments conducted by Dr. Woodworth, he learned that
hybridization occurred in nature l6 times in 10,000. This
does not seem frequent enough to be significant, but if two
varieties were grown side by side they would be hopelessly
ruined as to purity in the course of a few years. New varieties
are made then by plant selection which may or may not be
preceded by hybridization
“From the South Farm the procession moved to the
Stock Judging Pavilion where prominent animals of the
Dairy Department passed in review, as they were introduced
by Mr. Mason Campbell. Dean Davenport then gave a
wholesome, helpful address in which he advised the farmer
to stick close to the Agricultural College and especially the
experiment station, to familiarize himself with its needs
as well as what it could do for him, and to continue his
industriousness and level headedness.
“The road from Tolono to ‘Embarrass Farm’ was
indicated by soybean markers. Bean plants had been dropped
in the middle of the road about every fifty yards. This trail
led through the farm just past Mr. Riegel’s soybean varieties,
alongside some A.K.s to be used for seed and by a patch
grown for silage. One hundred acres of soys were growing
in corn for pasture, and for soil improvement. Three hundred
acres were growing alone to be used for hay and seed
principally. A field of Mongols on the south side of the farm
took the eye of all who saw them. They were absolutely free
of weeds and almost as tall as rye.
“Demonstrations on the ‘Embarrass Farm’ included
the rotary hoe in operation and the threshing of soys with a
wheat separator. Some beans had been seeded on August 8
and on Soybean Day these were 3 inches high and ready for
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cultivation. The rotary hoe will kill some small weeds but
its greatest value as a soy cultivator lies in breaking the soil
crust, enabling 100% seedling emergence and furnishing
proper soil aeration. The principal adjustment necessary on
a wheat separator to make it handle soy the reduction of the
speed of the cylinder to about 350 revolutions per minute and
maintaining the separating machinery at normal speed.
“It is reported that during the noon hour, 1627 people
were counted on the grounds. After lunch, which consisted
of sandwiches, soybeans in various forms, pie, ice cream
and coffee served by the Crittenden Unit of the Champaign
County Home Bureau, came the program and reports from
various states.
“Professor Hackleman as chairman first introduced
Chas. E. Meharry who described the crop rotation system,
thanked the people who had participated in making soybean
day possible and welcomed all in to Embarrass Farm.
“Henry J. Waters, Editor, Weekly Kansas City Star
and former President Kansas Agricultural College, gave
the principle address of the day. He emphasized the need
of sanity and clear thinking in these days of shifted price
equilibrium and predicted that the farmers` twelve hour day
and general frugality would carry him through.
“The soybean part of the program consisted of five
minute talks by representatives from Washington, D.C.
and six of the corn belt states. Professor Ralph Kenney,
Lexington, Kentucky, reported variety uses in his states as
follows: Mammoth Yellow for hay; Haberlandt, Lexington,
and Virginia for seed; and Haberlandt for growing with corn.
He introduced Mr. Chas. Caldwell of Danville, Kentucky,
who praised the Lexington very highly. The Lexington
has one third more leaves and finer stems than any other
variety. According to Mr. Caldwell it is the best soy for hay
production for one engaged in the beef cattle business.
“Taylor Fouts, Camden, Indiana, spoke of the increasing
importance of the soybean and predicted that it would have
been impossible to have had such a meeting as the present
one in the interest of any other crop.
“Missouri was represented by Prof. C.E. Carter of
Columbia. He felt it was important to reduce the number
of best varieties, and reported that in Missouri they were
recommending Morse and Medium Yellow for seed and
Wilson and Virginia for hay.
“That the dairy business is quite well adapted to soybean
utilization and that in Wisconsin soys are decidedly on the
increase was reported by Prof. Geo. H. Briggs of Madison.
Bean growing is becoming a sign of good farming. ‘A
Wisconsin farmer who had never grown soys went hunting
and to escape a storm crawled into a hollow log. The rain
continued for some time and when the farmer attempted to
crawl out he found himself fast in the rapidly swelling log.
Naturally in this predicament his mind reviewed the past and
when he thought of never having grown soybeans he slipped
out without difficulty.’

“C.B. Newton of Bowling Green, Ohio, stated that he
found the sugar beet drill and cultivator very satisfactory
for soys. These tools handle four rows at a time, making the
rows 22 inches apart.
“Dr. W.J. Morse, Washington, D.C. gave the principal
use of soys as hay and pasture. The possibility of utilizing
soy oil on a large scale is a problem for the future. Soybeans
are a legume crop and their usefulness as such has many
aspects without attempting to develop the commercial uses
of the grain.
“’Soybeans take the place of tankage when grown
with corn for hogging down’ said W. E. Riegel, manager of
Embarrass Farm. ‘Farmers can make no mistake in growing
more soybeans for feed.’
“At the close of the day’s program all in attendance had
profited by the information they had gathered thru both eye
and ear and by the inspiration of those who have pioneered
and attained success in soy growing. Thanks are due the
University Illinois Extension Service, the Corn Belt Soybean
Growers, the Champaign County Soybean Club and the A.P.
Meharry farms who have cooperated in making this day
possible.” Address: Associate in Crop Production, Univ. of
Illinois.
329. Ridgway, Frank. 1921. Farm and garden: Using grain
separator to hull soy beans. Chicago Daily Tribune. Oct. 14.
p. 21.
• Summary: Farmers who have been growing soy beans “for
several years find that almost any separator used to thrash
wheat and oats can be equipped at a small cost to thrash soy
beans satisfactorily.” The “great difficulty most of them have
in adjusting the machine is to get the beans through without
splitting them and at the same time get the heavy straw
through the blower.
W.E. Riegel, Tolono, Illinois,... says that it is speed not
teeth that split the seeds as they go through the separator.”
His method for reducing the speed tearing the straw into fine
pieces (to make better feed for live stock) is described.
Allow soy beans to dry in the field thoroughly before
they are thrashed. Put the soy beans “through the fanning
mill as soon as they come from the separator to remove the
cull beans, weed seeds and other foreign matter.”
330. Ostrander, W.A. 1921. Re: Request for list of
companies making soybean products, and for statistics
on soybean production in various states. Letter to W.J.
Morse, Agronomist, Forage-Crop Investigations, Bureau of
Plant Industry, Washington, DC, Oct. 31. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Mr. Morse: I am trying my best to get
information from commercial concerns as to the utilization
of soybean products. Have you at your command any lists of
concerns that are used them? Also, have you any information
at hand as to the number of products soybeans are made
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into? Any suggestions you can give me as to how best to get
a collection of soybean products will be appreciated.
“I expect you will be at the International and I have
some very urgent questions to talk over with you at that time.
“Have you any data at hand as to the relative crop of
soybeans this year? Our men are asking for this kind of
service and I am trying to get it for them.
“We had three pickers this year in operation in Indiana.
All of them developed since our meeting at Fouts’ a little
over a year ago. One of them proved very successful.
Another one that was not quite completed, I believe was
good. The third one still had the same old faults.”
Note: On 7 Nov. 1921 Morse sends Ostrander a list
“giving the names and addresses of firms that are engaged
at the present time in the manufacture of products involving
the use of soybean cake, meal or oil.” He asks if the
three pickers “are the types obtained from eastern North
Carolina or if they are something new, developed by Indiana
growers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#9.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Assoc. in Soils and Crops
Extension, Purdue Univ., Dep. of Agricultural Extension,
Lafayette, Indiana.
331. Ostrander, W.A. 1921. Re: Soybean pickers developed
in Indiana. Letter to W.J. Morse, Agronomist, Bureau of
Plant Industry, Washington, DC, Nov. 10. 1 p. Typed, with
signature on letterhead.
• Summary: “The [soybean] pickers in question are home
talent construction [i.e., developed in Indiana]. One of them
I think a lot of as it beats the beans against the side rather
than at the bottom, and not near as many are lost through the
opening that is necessary to allow the beans to come into the
machine. Walter Sturdevant, Noblesville, Indiana, has this
one. One of his neighbors has a different type, Taylor Fouts
of Camden, Indiana, does not as yet have his perfected, and
Rev. P.L. Marks, Westerville, Ohio, also has one.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#9.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Assoc. in Soils and Crops
Extension, Purdue Univ., Dep. of Agricultural Extension,
Lafayette, Indiana.

332. Market Reporter (The) (USDA). 1921. Cowpea crop to
be below that of last year. Reports show yields in Georgia
and Alabama–Soy-bean production nearly same as last
season. 4(22):337, 351. Nov. 26.
• Summary: A table gives percentage increase or decrease in
soy bean acreage in 1921 compared with 1920, percentage
increase or decrease in soy bean yield for the same period,
and prices in various states. The states are Delaware,
Virginia, North Carolina, South Carolina, Tennessee,
Mississippi, Alabama, Georgia, Illinois, Indiana, Ohio, and
Missouri. The acreage changes range from 200% of 1920
acreage in Illinois, to only 72% of 1920 acreage in Alabama.
Yield changes range from 133% of 1920 yield in Illinois to
73% of 1920 yield in Alabama. Prices offered growers for
“thrasher-run” seed per hundred pounds is given for 3 dates.
On 12 Nov. 1921 the price ranged from $4.00 in Missouri
down to $2.15 in Indiana. On 2 Nov. 1920 the price ranged
from $3.35 in Alabama down to $2.55 in Mississippi. On 27
Nov. 1919 the price ranged from $5.80 in Missouri down
to $3.95 in South Carolina. Address: Bureau of Markets,
Washington, DC.
333. Jordan, Sam. 1921. Corn in Missouri: Also soybeans
and cowpeas. Missouri State Board of Agriculture, Monthly
Bulletin 19(11):1-47. Nov. See p. 34-47.
• Summary: In the section titled “Supplements to the corn
crop” (p. 34) is a subsection on “Soybean, the favorite
supplement” which begins: “The most popular one in
Missouri is the soybean supplement. The practice is to
plant soybeans and corn together at the same time, using
the soybean attachment to the corn planter for dropping the
beans. Usually, about as many beans are used as grains of
corn per hill or drill row.
“Care should be used not to plant too deeply. The use of
a “furrow opener” of some kind is to be recommended.
“That the stand of corn is the limiting factor can be
illustrated by the accompanying photograph of our own field
in a five-acre patch of good land...”
Photos show: (1) Sam Jordan holding a corn cob and
soybean plant in hand (p. 3, 36). (2) Sam Jordan in a field of
soy beans and corn, showing soybeans growing where the
corn stand was poor (p. 35). (3) Hogs feeding on a harvested
field of soybeans and corn (p. 37). (4) Sam Jordan holding
a well-seeded soybean plant (p. 38, 39). (5) Close-ups of
two uprooted soybean plants (p. 43). (6) A well inoculated
soybean plant root (p. 45). (7) Two men, one holding a corn
cob and the other a soybean plant (p. 46). On pages 37-47,
a section titled “Soybeans–40 questions and answers,” has
some material economic in character. Some examples: (1)
Q: Where did the soybean, sojabean, or soyabean originate?
A: It is a native of the Orient, and has been cultivated
extensively since ancient times, and is now one of the
leading crops of China and Japan. (29) Q: How much seed
per acre may be expected? A: Field yields often run from 8 to
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25 bushels. Address: Farmers’ Inst. Lecturer, Missouri State
Board of Agriculture, Jefferson City, Missouri.
334. American Mutual Seed Co. 1921. Headquarters for
grass and field seeds: Selling at lowest wholesale prices.
Our customers share in the profits. Seed guide-season 1921
(Mail-order catalog). Chicago, Illinois. 48 p. 28 cm.
• Summary: The front cover, general content, and size of this
1921 catalog are very similar to those of the company’s 1918
catalog. The section titled “Soy beans: A crop that will bring
you wonderful returns” (p. 17-18) has expanded to two pages
from one, and moved forward in the catalog. It discusses:
Introduction. Soy beans the greatest crop you can grow, How
soy beans are handled in the Corn Belt (“Most farmers here
in the Corn Belt follow the practice of growing Soy Beans
with their corn. They are planted at the same time...”). A few
facts on soy beans (15 facts). Varieties: Mammoth Yellow,
Medium Early Yellow, Ito San, Early Brown, Hollybrook,
and Black Ebony. Growing the crop: Soil, preparation of
seed bed, seeding, tillage, harvesting. Photos show: (1) A soy
bean plant just as the pods are forming. (2) “Soy beans in
corn make the greatest combination you can grow.”
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: 43rd & Robey
Streets, Chicago, Illinois.
335. Riegel, W.E. 1922. Some soy bean suggestions: Veteran
Illinois grower describes his methods of raising soy beans.
Wallaces’ Farmer 47(7):216. Feb. 17.
• Summary: “The soy bean is at last coming into its own.
Its value as a feed for live stock is each year becoming more
definitely known. Every live stock farm should grow soy
beans because of their feeding value and other farms should
have them because of their value as a soil builder.
“On our farm soy beans replaced the oat crop seven
years ago, much to the advantage of our live stock, the
fertility of our farm and the financial returns from the land.
For the past five or six years our soy bean crop has made
more money per acre than our corn. This has to no small
extent been due to the flourishing demand for seed.”
“A farmer should choose a bean that grows tall and
gives a large yield of seed and hay. The Mongol, our favorite,
the Hollybrook or Medium Yellow (all of which are one and
the same bean–the name depends on the locality), grows
tall, gives a large yield of hay, and handles easily with the
binder.”
“The time to cut for hay is when the bean in the pod is
full grown and yet soft. Soy bean hay is one of the best hays
produced. We, after several years’ use of it, consider it better
than alfalfa, and we have fed many tons of each.” Address:
[near Tolono, Illinois].
336. Elms Jersey Farm. 1922. Soy beans for ensilage (Letter
to the editor). Hoard’s Dairyman 63(6):213. Feb. 24.

• Summary: Elms Jersey Farm of Minnesota writes: “Last
year we made our first attempt to grow soybeans in our
field corn for ensilage. We spent a large amount of time in
preparation of our seed bed... The piece selected was about
ten acres of rich, sandy loam upon which clover had been
raised for two years... The day we planted the corn we
treated 2 bushels of Early Brown soy beans with inoculation
obtained for the purpose, using it liberally. The following
morning we set the corn planter for about two inches in
depth, changed the discs in it to seed about 6 quarts of the
beans per acre and again went over the field, drilling the
beans directly over the planting of the corn in the same drills.
Thus we made the two bushels of beans cover the ten acres
of ground. This planting was made about June 2nd or 3rd.”
The corn came up first.
“We do not think that the beans cut down the production
of the corn at all... For the most part of the field, the stand
of beans was good, growing to about 30 to 36 inches in
height. There were many pods nearly ripe at cutting time...
We estimated that the beans yielded about two or three tons
per acre as they were hauled from the field. Three men were
placed in the silo to tramp and the ten acres of corn and
beans filled a silo 14 feet by 34 feet and this silage has only
settled about five feet since it was filled.”
“At this time we can make no report as to the feeding
value of the silage... We need only add that we were well
pleased with the experiment.” Address: Minnesota.
337. Hackleman, J.C. 1922. Re: Soybeans unknown in
parts of southern Illinois. Request for updated information
on soybean harvesters. Letter to W.J. Morse, Forage Crop
Investigations, USDA, Washington, DC, March 10. 1 p.
Typed, with signature on letterhead.
• Summary: “I had my conference in southern Illinois and
found two counties where soybeans are practically unknown.
The farm advisers were rather reluctant to start soybeans but
I think we will be able to put on one or two plots.”
“I would like to know what progress you think has
been made on the soybean harvesters in the past year or two
and what machines you consider best. Will you give us the
names of the different machines and the companies which
manufacture them? I understand most of the machines are
made in the Virginias and Carolinas.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
338. Morse, W.J. 1922. Re: Soybean harvesters. Letter to
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J.C. Hackleman, Illinois Agric. Exp. Station, Urbana, Illinois,
March 18. 2 p. Typed, without signature (carbon copy).
• Summary: The following companies manufacture soybean
harvesters: “Hardy and Newsome [Hardy and Newsom],
La Grange, North Carolina. Scott Sales Co., Elizabeth City,
N.C. Pritchard Harvester Co., Elizabeth City, N.C. Gordon
Harvester Co., Elizabeth City, N.C.
“The North Carolina Experiment Station, Raleigh, N.C.,
issued a publication relating to the efficiency of the different
types of harvesters being used in southern Virginia and North
Carolina. I would suggest that you write Prof. C.B. Williams,
asking for the publication just referred to.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
339. Williams, C.B. 1922. Soybean growing in North
Carolina. North Carolina Agricultural Extension Service of
the State College, Extension Circular No. 127. 14 p. March.
Revised in Jan. 1929.

• Summary: Contents: Introduction. North Carolina leads in
soybean seed production. The growing plant. Distribution in
North Carolina. Soybeans vs. cowpeas. Soybeans compared
with peanuts. Suitable varieties of soybeans: In mountains, in
Piedmont section, in coastal plain. Selection and preparation
of soil. Inoculation essential. Kinds of fertilizer to use.
Seeding and cultivation. Rotation with soybeans: For

coastal plain soils, for Piedmont soils, for mountain section.
Soybeans in mixtures (with sweet sorghum or millet).
Harvesting for hay. Harvesting for seed. Soybean for soil
improvement. Soybeans for soiling purposes. Soybeans for
pasturage.
“The soybean is probably a native of tropical Africa
and was introduced into the southeastern part of Asia more
than 3,000 years ago by ancient travelers trading between
Zanzibar [which became part of Tanzania in 1964] or India
or Ceylon... It was probably used for food in China before
the time of Confucius.”
“It must be gratifying to all North Carolinians to know
that this state produces more soybeans than all the remaining
part of the United States. From the latest available statistics,
North Carolina produces over two million bushels annually
for seed.” Soybeans are produced chiefly in the northeastern
part of North Carolina.
Photos show: (1) A field of soybeans sown in corn at
last working (front cover). (2) A field of soybeans in rows
for seed and soil improving purposes. (3) Soybean hay being
cured in cocks. (4) A field of soybeans ready to be harvested
for seed. (5) Two men harvesting soybean seed in the field
with a harvester. (6) “One way of harvesting soybeans.”
Appears to be hogs eating soybeans in a pasture. Address:
Chief, Div. of Agronomy, Raleigh, North Carolina.
340. Cates, J. Sidney. 1922. More soys: Many
farmers see in the beans a sound new money crop.
Country Gentleman 87(8):10, 16. April 1.
• Summary: “The three Fouts brothers, at Camden,
Indiana, own farms close together, and they call the
group Soyland. They are not only making money
selling seed but by feeding hogs and sheep. Soys
are the main crop on all three farms.”
“At present the price of soy beans in the
Corn Belt is the lowest in many years, seed selling
on farms at $1.30 to $1.60 a bushel.”
“In North Carolina, where more seed
beans are raised than anywhere else, 34 per cent
of the crop is grown for seed. Illinois now comes
next with 28 per cent of the whole planted area
harvested for seed.”
“New varieties, some 300 in number, were
brought in from Manchuria during the winter of
1913-1914. The whole importation was tested out
at the government farm at Arlington, Virginia, and
the markedly inferior ones were discarded.”
Photos show: (1) Soys being cultivated with a rotary hoe
on the A.P. Meharry Farm in Illinois; a young black boy sits
on the equipment and 2 mules pull it. (2) Piles of soybean
plants which were grow for seed and harvested with a grain
binder.
341. Wilkins, F.S. 1922. Use soy beans to replace oil meal:
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Iowa farmer describes his methods of growing beans for a
seed crop. Wallaces’ Farmer 47(14):456. April 7.
• Summary: William McArthur of Cerro Gordo County,
Iowa, shows that it is “a paying proposition to grow soy
beans for feed to take the place of oil meal as a feed for
stock... Many experiments have shown that ground soy beans
have about the same feeding value as oil meal when fed to
cattle.” McArthur grew his first crop of soy beans in 1920,
growing 66 bushels of the Manchu variety on 3 acres of poor
soil; they yielded on average 22 bushels per acre.
McArthur believes that soy beans are easier to grow
than corn. “I planted the soy beans just as soon as I got thru
planting corn, but first I inoculated the beans. ‘In inoculating,
I moistened the beans with thin sugar syrup and then
scattered inoculated soil on them from my soybean patch of
the year before. (I inoculated the seeds for my 1920 patch
with cultures.) I used about a pint of soil for each bushel of
beans. I shoveled the beans over several times until each
bean was covered with fine bits of soil; then I spread them
out on the barn floor to dry, which took a couple of hours.’”
He planted the seed in 35-inch rows with a grain drill.
He began harvesting when nearly all the leaves had dropped
off the plants, but just before the pods became dry. By
cutting at that stage he lost very few from shattering. He
had no difficulty cutting two rows at a time with a grain
binder. He threshed them with a grain separator. Next year he
expects to grow 20-30 acres. Address: Cerro Gordo County,
Iowa.
342. Morse, W.J. 1922. Re: Sending soybean varieties
to Illinois. Letter to J.C. Hackleman, Illinois Agric. Exp.
Station, Urbana, Illinois, April 28. 2 p. Typed, without
signature (carbon copy).
• Summary: “I have your letter of April 25th, enclosing
a copy of the proposed demonstration with the soy bean
varieties in different counties in Illinois. In all cases except
one, that of the Mammoth Yellow, I will be able to supply the
variety desired. We do not have any of the Mammoth Yellow
and have not had any this season. In place of the Mammoth
Yellow I am substituting the Tokio. Relative to adding
another variety to the list submitted to you, I have added in
each case the Easy Cook variety, a selection which I have
experimented with 2 or 3 years, and it has given excellent
results for forage and grazing purposes, and in addition is
a most excellent edible bean, either green or dry. In Peoria
and Cook Counties I have added the Wea, which is an early
Manchuria variety rather high in oil, and gives an excellent
yield of grain.” Morse will also send the Haberlandt variety.
Hackleman responds in a letter dated May 2: “I am
certainly delighted to know that you can furnish us seed for
practically all of our demonstrations. We are writing all the
farm advisers concerned this morning giving them copy of
your letter and also the approved list of varieties.”
A table in his letter to Morse of May 10 shows that

Hackleman intends to tests the following named soybean
varieties in Illinois: From USDA–Black Eyebrow, Easy
Cook, Manchu, Peking, Virginia, Wilson 5 [Wilson-Five].
From local sources: Ebony, Ito San, Mongol, Ohio 9035.
In his letter of June 30, Hackleman notes that he has
soybean demonstration plots in about 16 Illinois counties and
seven of the soil experimental fields [at the University].
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
343. Hackleman, J.C. 1922. Growing soybeans in Illinois.
Illinois Agricultural Experiment Station, Circular No. 255.
16 p. April.
• Summary: Introduction: As an annual legume, fits well
into rotations, makes excellent hay, good for pasture,
furnishes good silage, has few diseases and pests, heavy
seed yields, valuable oil crop. Adaptation and culture: Soil,
temperature. Seed bed. Inoculation. Seeding: Time, method,
rate. Cultivation. Harvesting: The hay crop, the seed crop.
Threshing. Varieties: Early maturing, medium maturing,
medium late to late maturing. Varieties classified as to use: A
table shows varieties recommended for seed, hay, pasturing
off, or silage, in northern Illinois, central Illinois, or southern
Illinois.
“There are a number of factors which have contributed
to the great increases in the soybean acreage in Illinois.
Among the more important are: (1) it is an annual legume;
(2) it fits well into corn-belt rotations; (3) it makes excellent
hay; (4) it is good for pasture; (5) it furnishes a good silage
material; (6) it is subject to few diseases and has few insect
pests; (7) it produces seed abundantly; and (8) it is rich in
oil, therefore valuable to commerce” (p. 2). Varieties (a 4-10
line description of each is given): (1) Early maturing–Early
Black = Wisconsin Black, Black Eyebrow, Manchu, Ito
San (Medium Early Yellow), Early Brown. (2) Medium
maturing–A.K., Medium Yellow (Mongol or Hollybrook),
Ebony = Black Beauty, Peking (Sable or Royal), Ohio 9035.
(3) Medium late to late–Haberlandt, Illinois 13-19, Virginia,
Wilson-Five, Lexington, Mammoth Yellow, Mammoth Black
(also called Tarheel).
Most of these appear in the table titled “Varieties
classified as to use” (p. 16). There are 4 uses (Seed, hay,
pasturing off, and silage), and 3 regions in Illinois (northern,
central, southern). For example, the 3 best varieties for seed
use in northern Illinois are Manchu, Ito San, and Black
Eyebrow. “Mammoth Black, or Tarheel, is another southern
variety which is grown to some extent in Illinois. Seed of
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this variety is jet black and approximately the same size as
Mammoth Yellow. Plant characters and time of maturity are
also similar to those of Mammoth Yellow.”
Photos show: Soybeans at the right stage for hay (front
cover). (1-6) Man standing in fields of different varieties of
soybeans–Ito San, Manchu, Mongol, Wilson 5, Illinois 1319, Virginia. (7) Two teams of horses and men cultivating
a field of soybeans using a rotary hoe. (8) Teams of horses
and men going through soybean stubble, which makes an
excellent seed bed for wheat. The first team pulls a binder for
soybeans, the second pulls a drill for wheat. (9) Homemade
machine, made by E.L. Gillham of Edwardsville, attachment
for picking up lodged soybeans. (10) A man walking in a
field of Virginia soybeans harvested with a binder. (11) Three
large conical stacks of soybeans ready for the thresher. (12) A
plot of Virginia soybeans growing on sand in Clark County.
Note 1. This is the earliest document seen (Oct. 2004)
that mentions the soybean variety Mammoth Black. Note 2.
This is the earliest document seen (Oct. 2004) which states
that Mammoth Black is the same as Tarheel. Address: Assoc.
Prof. of Farm Crops Extension, Illinois.
344. Beemer, Alex W. 1922. The soy bean industry. Staley
Journal (Decatur, Illinois) 5(12):5-11. June.
• Summary: In a box (like a horizontal sidebar) at the top
of this article we read: “Staley Company Installs Soy Bean
Plant: The A.E. Staley Mfg. Company announces that in
response to the general and urgent desire on the part of the
farmers of Central Illinois, it has been decided to install a
Soy Bean Oil Plant in conjunction with the Decatur Starch
and Glucose manufactory.
“A satisfactory building is now in readiness. Several oil
expellers have been purchased and delivered. Bean dryers
are under construction. Storage for 150,000 bushels of beans
is ready for use. The plant is so planned that large increases
in capacity may be had without expensive changes. The first
unit will have a capacity of about 500 bushels per day, and
will be finished in ample time for the 1922 crop.”
“The soy bean is an annual leguminous plant, native to
the Orient. It has been grown and used as human food for
more than 5000 years. It is raised all the way from India and
Java on the South, up through China, Manchuria, and the
islands of Japan. In value and variety of uses it has long been
the most important legume grown in the far East. The people
of these countries eat but little meat, believing it to be more
economical to eat the vegetables, rather than feed them to
animals and then eat the animals. By a combination of the
soy bean, which is exceedingly high in protein, with rice,
which is high in carbohydrates, they have evolved a ration
by which they can nourish a country much more densely
populated than ours, with little or no foreign aid.
“However, a bean diet would get monotonous to these
Orientals the same as any other class of people. In China
and Japan, where centuries in the use of the soy bean can be

drawn upon, we find it used very little in its original state.
Shoyu (soy sauce) is already familiar to most of us, although
unrecognized. It is this sauce which gives chop suey its
characteristic flavor, and it is the basis of the now world
famous Lea and Perrins Worcestershire Sauce. A vegetable
milk is manufactured from the bean. It is made every night,
bottled and delivered fresh to the customers in the morning.
Tofu (bean curd) is made from this vegetable milk and there
are records to show that it was in use nine hundred years
B.C. Miso (bean cheese), is made from a mixture of beans,
salt, and rice malt [rice koji]. The beans are often picked
green [edamamé], boiled, and served cold with soy sauce
and in salads. All these foodstuffs are in daily use in Oriental
homes.
“Big Industry in Manchuria: In Manchuria, the soy
bean center of the world, the bean is grown in nearly all
parts where farming operations are conducted and thrives
under varied conditions, such as semiarid regions, in valleys
subject to floods in the rainy seasons, and in northern
latitudes similar to the Dakotas and Minnesota. Its average
yearly exports from 1911 to 1918 inclusive were over
25,000,000 bushels of beans, besides large quantities of oil
and cake. There are now about 60 oil mills in Dairen alone
with an approximate annual capacity of 1,300,000 tons of
bean cake and 300,000,000 pounds of oil annually. When
the capacities of the other large oil centers are taken into
account, besides the many small interior mills, one can
readily see the extent of this industry.
“Great Success in Europe: The soy bean was first
introduced into Europe in about 1790, but did not attract
much attention.
“During the Russo-Japanese war it had been one of the
main food supplies for the Japanese armies, and the farmers
had increased their acreages tremendously. As a result there
was a big surplus of beans when peace was declared. In
1908 shortly after the close of the war, some shipments of
beans were sent to England by some enterprising Japanese
merchants [Mitsui & Co.] in the hope of developing a
market. The experiment met with instantaneous success,
as the English concerns recognized the high value of the
beans for oil and meal, and large orders followed. Germany
and France were quick to recognize the merits of the soy
bean, and were soon heavy importers. The demand in that
year became so great that 50,000,000 bushels of beans were
shipped from three ports in Manchuria, chiefly to Europe.
At the present time the soy bean is only grown in Europe to
a limited extent but large quantities are imported, mostly in
the form of the whole bean, as there are quite a number of
crushing plants in operation.”
“The soy bean was first cultivated in the United States as
early as 1804, but was never considered of much economic
importance, and it as only been within recent years that it has
been grown to any extent. It makes an excellent forage crop,
and has largely been grown for this purpose. On account
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of the high protein content of both the bean and the plant,
farmers in the corn belt have found that it makes a valuable
and economical supplement to corn in producing beef, pork
and mutton.
“Soy beans were first crushed for oil and meal in 1910
by an oil mill on the Pacific coast [Seattle, Washington.
Pacific Oil Mills; Albers Bros. Milling Co.]. The beans were
imported from Manchuria. In 1915 and 1916 American
grown seed was first crushed for oil and cake by a few of
the cottonseed oil mills of North Carolina. This was brought
about by a shortage of cottonseed in the south and a surplus
of soy bean seed in North Carolina. North Carolina was the
pioneer state in growing the bean to any great extent and that
the farmers of that state think pretty well of it is evidenced
by the fact that they grew over one-half of the soy beans
produced in this country in 1920.
“The methods used in the extraction of oil from the soy
bean are similar to those employed with other oil seeds, such
as linseed and cottonseed. Three methods are in use, namely,
the hydraulic, expeller and extraction processes. In the
hydraulic and expeller processes the beans are crushed into
meal, treated with steam and then subjected to pressure, in
the extraction process the beans are crushed and then treated
directly with a solvent such as benzine, which removes the
oil. The solvent is then separated from the oil by distillation,
and used again. The whole bean contains about 18 per cent
of oil, and about 40 per cent of protein. The oil cake contains
anywhere from 1 to 9 per cent of oil, and about 45 per cent
of protein.
“Has Large Variety of Uses: The soy bean can be used
in the same way as the navy bean in soups or in baking, but
requires a somewhat longer soaking and cooking. Some
manufacturers of canned baked beans use the soy bean in
their products. It can be used as a substitute for the coffee
bean and when properly roasted and prepared it makes an
excellent substitute for coffee. The Orientals soak the bean
in salt water and then roast it, this product being eaten in a
way similar to salted peanuts. The green bean [when cooked]
makes a very good substitute for the butter or Lima bean.
“The cake or residue left after the oil has been extracted
from the soy bean, makes an excellent stock feed. Its value
for producing meat, milk and butter is well established. On
account of its high nitrogen content it is well adapted for
balancing rations deficient in nitrogen. Soy bean meal is
manufactured into a flour in the proportion of about 25 per
cent soy bean meal and 75 per cent wheat flour. The low
starch content of soy bean meal makes it a valuable food for
people requiring a low starch diet, and enters largely as a
constituent in many of the so-called diabetic breads, biscuits
and crackers” Continued.
345. Beemer, Alex W. 1922. The soy bean industry
(Continued–Document part II). Staley Journal (Decatur,
Illinois) 5(12):5-11. June.

• Summary: (Continued): The oil extracted from the bean
belongs to the semidrying class of oils. It has been used
extensively in the paint and varnish trade, and the consensus
of opinion of manufacturers is favorable to its continued
use. The Paint Manufacturers’ Association, at its annual
meeting in 1919, as a result of investigation, recommended
the increased use of soy bean oil in connection with linseed
oil wherever feasible. In some specialty paints it possesses
certain advantages over linseed oil. In ordinary paints it is
claimed that it can be substituted for linseed oil to the extent
of about 20 to 25 per cent of oil used. It has been stated that
without the use of the soy bean oil, the market requirements
of paints and varnishes could not have been supplied in 1918.
It has also been used extensively in linoleum and printing
ink products, which heretofore have contained linseed oil.
It has been used extensively in the soap industry in this
country. As a soft soap making material, it has practically
displaced linseed oil. Methods have been discovered by
which soy bean oil can be used in the hard soap industry, in
which field it can be interchanged for cottonseed or cocoanut
oil. Cottonseed oil has been the most widely used of the
vegetable oils in the manufacture of soap, but it is a fact that
the consumption of soy bean oil in the soap industry in 1917
was practically on a parity with cottonseed oil. Glycerine is a
bi-product from the soy bean oil in the soap making process.
It is used in the lard substitute and oleomargarine industry. In
these products the oil is often first hydrogenated (hardened
by a chemical process) and at the same time deodorization
is practically completed. Cottonseed oil has been in general
use, but soy bean oil would probably answer the purpose
just as well. The oil has come into use as a salad and table
oil, and a number of firms are packing it alone for sale to the
retail trade. Other uses of the oil are in the manufacture of
rubber substitutes and waterproofing compounds.
“Good Crop of Illinois Farmers: The soy bean is a crop
which can be grown to advantage on every farm in Illinois.
On some of the lighter types of soil it will do proportionately
better than corn, provided inoculation is present. It will
grow on acid soils better than most clovers, but is helped
by applications of limestone. It is a good seed producer,
yielding from 10 to 35 bushels per acre, depending upon the
soil, variety and climatic conditions. The quality of the beans
grown is better than the Manchurian article, due perhaps
to better seed selection and more advanced agricultural
practice. About 1000 varieties have been introduced into
the United States in the past ten years but by the process of
selection and imitation the list has been narrowed down to a
few standard varieties. Some of the more popular varieties
adapted to Illinois conditions are Perley Mongol [Perley’s
Mongol; different from Mongol], A.K., Ito San, Manchu,
Sable, Black Eyebrow, Ebony and Ohio 9035. Any farmer
can learn the variety suited to his conditions by consulting
the state agricultural college or his county agricultural agent.
The growing and handling of the crop can be accomplished
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by the ordinary farm equipment without any additional
machinery.
“An ordinary threshing machine can be very quickly
altered so as to thresh beans without splitting them. In
New York, Michigan and Wisconsin, where beans have for
many years occupied an important position, a device has
been used which is a combination of harvester and thresher.
We understand that this machine is very successful in its
operation and very moderate in cost. Where several members
of a community are arranging to plant from twenty to fifty
acres of soy beans each, they may very profitably join in the
purchase of one or more of these harvesters which should
pay for itself on the first crop.
“To the average farmer who is desirous of following
more advanced ideas of agricultural practice, soy beans
should appeal strongly. They fit remarkably well into the
rotation as practiced in this state. Due to climatic conditions
the farmer is quite often late in getting his corn planted.
Soy beans make an admirable substitute for a part of the
corn acreage in a case of this kind, as they can be planted
later than corn, and in this way the spring work is better
distributed. They require only two or three cultivations, and
by choosing the proper varieties the harvest will come just
before winter wheat seeding time. The wheat may then be
sown in the soy bean stubble without any further preparation.
The Ohio experiment station has shown that the average
yield of wheat following soy beans is 10.3 bushels greater
than that following corn. The clover crop which is depended
upon for soil improvement in Illinois, very often fails, due
to many different causes, and in this event soy beans make
a very acceptable substitute, as they have the property of
extracting nitrogen from the inexhaustible supply in the air
by means of the bacteria which exists upon the roots, thereby
enriching the soil and promoting chemical activity. The
farmer who grows soy beans can be assured of a comparative
freedom from insect pests and plant diseases, as they have
so far been subject to but few ailments of this nature. The
straw obtained from threshing the soy bean makes a valuable
feed for all kinds of live stock, and is considered a valuable
roughage.
Chance for Development: It would seem as if the time
were ripe for a steady growth and development of the soy
bean industry in the United States. Although Europe is a
large consumer of the soy bean and its products, she will
never be much of a producer, as she must use all of her
available land for growing foodstuffs. Manchuria and China
have practically reached their limit, and by far the greater
bulk of the beans must go to feed their ever-increasing
populace. Besides, there is now an import tax of twenty
cents a gallon on soy bean oil into the United States, which
makes the importation of this article into this country
almost prohibitive. Inasmuch as soy bean oil is capable of
substitution into products using linseed and cottonseed oils,
let us analyze the situation from this viewpoint. The new

land available for flax seed production in this country has
reached its limit, and as flax is a hard crop on soils, the older
land devoted to this crop cannot be expected to maintain high
yields.
“In the South the depredations of the boll-weevil has
resulted in a reduction of the production of cottonseed. That
there is a demand for soy bean oil in this country can be seen
by consulting the reports of the United States Department of
Commerce, which shows that the importation of the oil grew
from 41,105,920 pounds in 1911, to 343,358,948 pounds in
1918. A large part of this increase was due to war conditions.
Nevertheless, there has been a very decided development in
the use of soy bean oil as a substitute for both linseed oil and
cottonseed oil.
“Available statistics covering the years 1912 to 1918
inclusive, show that the use of cottonseed oil, as a lard
substitute decreased from 92 per cent to 83 per cent. At
the same time, the use of soy bean oil as a lard substitute
increased from 0 per cent to 4.7 per cent. Cottonseed oil
decreased in the butterine industry from 27 per cent to 12.8
per cent. The increase in soy bean oil for the same purpose
was from 1 per cent to 2.1 per cent. Cottonseed oil in the
soap industry decreased from 17 per cent. to 9.4 per cent,
while soy bean oil, for the same purpose, increased from 0.1
per cent to 9.3 per cent.
“Thus it is evident that the principal users in both the
linseed and the cottonseed industries will be active buyers of
soy bean oil. Some idea of the extent of this possible demand
in the United States is had when we consider that the annual
cottonseed crop averages about 12 billion pounds. The
average annual cottonseed oil production is about 1 billion.
300 million pounds.
“The average annual production of flax seed is about
700,000,000 pounds. To this may be added an average
importation of at least as much. Thus it becomes evident
that there is waiting in the United States alone, an enormous
possible consumption of soy oil” (Continued).
346. Beemer, Alex W. 1922. The soy bean industry
(Continued–Document part III). Staley Journal (Decatur,
Illinois) 5(12):5-11. June.
• Summary: (Continued): The total annual exportation from
China, Manchuria and Japan of soy beans and soy bean
products, in terms of soy beans, amounts to about 65,000,000
bushels. When we compare this with the exportation of corn
from the United States, we get a more accurate idea of what
this volume of business means.
“Since 1907, in only one year, namely 1921, has the
exportation of corn from the United States been equal to the
average annual exportation of soy beans. This is mentioned
particularly for the purpose of removing any possible
suspicion that the present activity in the production of soy
beans in this country may have a glutting effect on the
markets of soy bean and its products.
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“A brief consideration of the fact that the annual world
surplusage [sic] of soy beans is equivalent to, or more than,
the total annual surplusage of corn in the United States
should disseminate any possible doubt on that score.
“On account of the high quality of the oil, with its
many uses, and the high nutritive food values from soy
bean products, there can be no doubt but that there will be
a big demand for all the soy beans that can be grown in
this country. This should give the industry a high potential
importance, and assure its rapid development in the United
States.”
Note 1. We find it surprising that this article makes no
mention of A.E. Staley’s work trying to convince Illinois
farmers to grow soybeans and showing them how.
Photos show: (1) “The new soy bean oil extraction plant
for the Staley company will be installed in this building.
Steel tanks, of 200,000 bushel storage capacity, are shown in
the distance.”
(2) “A modern soy bean oil extraction plant” [using
many expellers].
(3) “Soy bean cakes in open storage on Dairen wharves,
South Manchuria.
(4) “Stacks of Manchurian soy beans as far as the eye
can reach, awaiting shipment to foreign markets.” The last
two photos are “Courtesy The Asia Magazine.”
Note 2. This is the earliest document seen (June 2018)
concerning the work of the A.E. Staley Mfg. Co. with soy
(one of two documents).
Note 3. The Kernel and the Bean: The 75-Year Story
of the Staley Company, by Dan. J. Forrestal, has some
interesting background to this story. Pages 57-58: “As far
back as 1918 he [Gene Staley] had begun his own soybean
investigations and in 1920 he had ordered two pieces of
heavy hardware called expellers, from the V.D. Anderson
Company of Cleveland, Ohio, a leading manufacturer of
hydraulic equipment for crushing corn germs and sunflower
seeds. When the expellers arrived, George E. Chamberlain,
general superintendent and Staley’s ‘right-hand man,’
suggested that some modifications be made on the expellers
before any production schedules were set. But his big worry
concerned several pieces of machinery called bean dryers
which were fashioned by his own well-meaning people.
“In 1921, Chamberlain had the manufacturing
equipment somewhat squared away, but several new reasons
for delay became apparent.
“Delay Number One involved building a ramp for
use by trucks bringing soybeans to the plant-trucks being
used because the loads would be less than the amount
needed to justify use of railroad freight cars. To solve
the problem of providing access for trucks, the ingenious
Chamberlain commandeered hundreds of creosoted railroad
ties and constructed an improvised ramp inclined at a
10 percent grade leading up to the area where soybeans
would be dumped. Improvisation had always been among

Chamberlain’s virtues and the ramp was in fact nothing
more than a new manifestation of the manufacturing
superintendent’s day-in, day-out ingenuity.
“Delay Number Two was more serious, involving not
only the corporation’s economic plight but also the nation’s
economic plight. The year 1921 had been gravely imperiled
by an ominous downturn and many business institutions
had been shaken by the tremors of a nationwide depression.
Expenses in corn refining had exceeded income at the Staley
plant–the net loss for the year 1921 amounting to $692,000.
It was obvious that this was no time to be adding new
expenses which would inescapably be part and parcel of a
pioneering venture into soybean processing.
“Even though the corporation was ‘sound as a dollar,
long-range,’ in the founder’s words, it had to exercise caution
in its expenditures.”
“In 1922 Gene Staley was ready to go, risks
notwithstanding.”
347. Blackwell, C.P.; Jeffords, S.L. 1922. Soy beans. South
Carolina (Clemson) Agricultural College, Extension Circular
No. 36. 12 p. June.
• Summary: Contents: Introductory. Varieties (Otootan,
Wilson, Hollybrook, Guelph, Mikado, Barchet). Soil
adaptation. Soil preparation and methods of planting.
Inoculation. Fertilizers. Lime. Time of planting. Rate
of seeding. Method of cultivation. Time and method of
harvesting. Uses: Forage, hay, silage, cash crop, soil
improving crop. Soy bean enemies. Harvesters. Reasons for
planting soy beans.
Page 7: “To operate one of the commercial harvesters or
pickers it will be found necessary to have one man to drive
and one to stand in the rear end of the machine and keep the
excess of trash and empty pods thrown out of the hopper.
When the hopper is filled, the beans are emptied out and
screened and sacked. A third man can follow the machine
with a screen and sheet and keep the beans sacked without
stopping the picker. The hopper will hold from six to eight
bushels of beans, depending on the make of the machine.
The number of acres that one machine can handle in a day
will vary from four to six, and the length of harvesting
season will vary from ten to fifteen days. In the commercial
soy bean districts the farmers estimate that 40 to 50 acres is
about the amount that one harvester can take care of during
an average season.”
Photos show: (1) The Big Jumbo soy bean harvester
manufactured by Geo. E. Pritchard, Elizabeth City, North
Carolina. (2) The Little Giant soy bean harvester made by
Hardy & Newsom, La Grange, North Carolina. (3) Threshing
soy beans on an ordinary threshing machine after they have
been harvested with a reaper. Courtesy of International
Harvester Co. Address: 1. Chief of Agronomy Div., Clemson
Agricultural College, South Carolina.

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 222
348. Park, J.B.; Willard, C.J.; Borst, H.L. 1922. Growing
soybeans in corn: Experiments on Ohio State University
Farm, Columbus. Ohio Agricultural Experiment Station,
Monthly Bulletin 7(5-6):75-78. May/June. Whole nos. 77-78.
• Summary: This is a preliminary report of experiments
conducted for the three-year period 1919-1921. A
comparison is made of corn alone, corn drilled with
soybeans, and soybeans alone. “The practical way of
combining corn and soybeans is to drill the two together
in the same row at the same time. This is best done with
a special attachment on the planter, or by double drilling.
Mixing the beans and corn in the planter box will not give a
satisfactory stand of corn.”
“Subject to the limitations mentioned, it seems probable
that under average Ohio conditions the combination will
produce more feed per acre than corn alone both for silage
and hogging-down.”
“The soybeans must be inoculated or they will compete
with the corn for nitrogen.” Address: Columbus, Ohio.
349. Rear view of a farmer seated on a weeder, pulled by
two horses, through a field of young soybeans (Photograph).
1922.
• Summary: See next page. Permission to reproduce
this photo was paid for and received in Sept. 2006 from
Bradley Kuennen, Collections Assistant, Special Collections
Department, 403 Parks Ave., Iowa State Univ., Ames, IA
50011-2140.
Letter (e-mail) from Kuennen. 2007. Jan. 8. The date
on the back of the photo is June 23, 1922. The fact that the
photo is part of the University Photograph Collection leads
me to believe that it was definitely taken on Iowa State
College (University) grounds. However there is nothing on
the image or written on the back that helps to identify the
location.
Note: This photo appeared on the cover and on p. 176
of the following publication: Mighell, A.; Hughes, H.D.;
Wilkins, F.S. 1934. “Soybeans in Iowa farming.” Iowa Agric.
Exp. Station, Bulletin No. 309. p. 145-206. April. Address:
Iowa State College, Ames, Iowa.
350. News and Observer (Raleigh, North Carolina). 1922.
Elizabeth City soy bean center: Hundred thousand bushels
shipped out every year. July 11. p. 6.
• Summary: “Elizabeth City, July 10–Elizabeth city is now
the soy bean center of the United States. More bushels of
this profitable legume are grown in the half-dozen counties
of which this city is the commercial center than any other
area of comparable extent in the entire country. More than
100,000 bushels of soy beans are shipped out of Elizabeth
City every year.
“Just as New York rules the potato and produce markets,
Elizabeth City rules the soy bean market. Elizabeth City
prices on soy beans are quoted all over the country and

are the basis upon which the beans are bought and sold in
all the leading marketing centers. In the same fashion that
Southern farmers clamor for seed Irish potatoes grown in
Aroostock county, Maine, the soy bean producers seek seed
of the legume grown in Pasquotank county, North Carolina,
of which Elizabeth City is the county seat. Elizabeth City is
the leading city in the United States in the manufacture of
soy bean harvesters. Practically half the bean harvesters sold
in this country annually are made by three firms here. And
the production of harvesters at this city is increasing as the
popularity of the soy bean as a money crop and an improver
of the soil is resulting in a large increase of acreage planted
in the crop in the United States each year.
“Twenty-five years ago, the soy bean was first raised
in this section. Then, it was regarded merely as a good crop
for hay and stock feed. Ten years ago the farmers began to
thresh out the beans, and market them; and today, the bulk
of the crop is marketed. Soy beans are used in a variety of
ways. The bean has a high commercial value as a food for
man or beast, as well as for various technical uses in the
manufacture of soaps, paints, varnishes and the like.
“Because it is a legume, and stores large quantities of
nitrogen in the soil upon which it is raised, the soy bean is a
most valuable aid to the soil upon which it is grown. Some
years when fertilizer was comparatively cheap, it was figured
by experts that the bean on the average, added fertility to the
soil to the value of more than $20 an acre a year. Besides,
the texture of the soil is improved by the addition of the
considerable quantity of humus in the leaves and stalk of the
plant.
“The older residents of Northeastern North Carolina
relate that the soy bean was first brought to this part of the
United States from the Orient about the year 1865, under
the name of the ‘Japan pea.’ It was later sold, half a dozen
soy beans for a dime, in the cities as a freak, the ‘American
coffee bean,’ and attracted much loose change from the
pockets of the curious. Many years elapsed before the
value of the imported legume was widely recognized in the
country; and it was scarcely until the year 1900 that it had
become a crop of importance in the United States.
“Soy beans can be raised successfully in nearly every
section of the United States. The crop has a surprisingly short
growing season, and experienced growers say that when it
is planted after wheat, oats, rye, or any winter cover crop, it
gives nearly the same yield as if planted earlier. By its use,
one may grow two crops a year on the same land, both of
which will bring in an income, and besides the fertility of
the soil will actually have been increased without extra cost
when the last crop has been harvested.
Many Northeastern North Carolina farmers who have
used the soy bean as the basis for an intelligent system
of crop rotation have succeeded in bringing up poor
and worn-out soils to a state of great fertility. In fact, in
some impoverished sections, the soy bean has effected
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the salvation of unproductive farms whose owners were
financially unable to renew their productiveness by the use of
expensive commercial fertilizers.
“The soy bean is rapidly approaching a position of
importance as a money crop in Northeastern North Carolina
alongside cotton and truck potatoes, largely because of
the low cost of its production, and the fact that the market
price in recent years has not been subject to the wide range
of fluctuation of the other two crops. The varieties of the
beans raised here, and the length of the growing seasons,
are as follows: Black Eyebrow, 113 days; Hollybrook, 121
days; Haberlandt, 125 days; Arlington, 136 days; Mammoth
Brown, 144 days; Tar Heel Black [Tarheel Black], 145
days; Mammoth Brown, 144 days; and Mammoth Yellow,
150 days. The Wilson Black and the Virginia, which are
especially adapted to raising for hay, mature in 128 days.”
351. Morse, W.J. 1922. Re: Itinerary in the Midwest.
Letter to Prof. C.V. Piper, Bureau of Plant Industry, USDA,
Washington, DC, Sept. 2. 4 p. Handwritten, with signature
on hotel letterhead.
• Summary: Dear Prof. Piper: Just learned from Prof.
Hackleman my itinerary for next week. It is as follows.
“Mon. Sept. 4. Paris, Illinois. c/o County Agent.
Tues. Sept. 5. Belleville, Ill. c/o County Agent.
Wed. Sept. 6. Girard, Ill. c/o County Agent.
Thurs. Sept. 7 to Fri. Sept. 8. Champaign, Ill. Inman
Hotel.
Sat. Sept. 9 to Mon. Sept. 11. Ames, Iowa. SheldonMunn Hotel.
Tues. Sept. 12 to Wed. Sept. 13. Sturgeon Bay,
Wisconsin. General Delivery. Thurs. Sept. 14 to Fri. Sept. 15.
Wooster, Ohio. General Delivery.
“My trip has been a very interesting one from the point
of view of utilization of soy beans. At the big meeting at
Columbia, Missouri, two big oil concerns of Illinois sent
representatives. One mill in Illinois has crushed considerable
1921 beans and has about 500 tons of meal for sale. Five
mills in Illinois and three in Indiana are ready to crush this
fall.”
Note: Concerning The Inman Hotel: “Absolutely
fireproof. European plan. All interurban and city cars stop
at our door. Champaign’s finest hotel. G.W. Byers–A.
Danielson–Proprietors.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#3 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The Inman Hotel, Champaign,
Illinois.
352. Woodworth, C.M. 1922. Re: Machine for harvesting

and threshing soy beans. Letter to W.J. Morse, Bureau of
Plant Industry, USDA, Washington, DC, Oct. 19. 1 p. Typed,
with signature on letterhead.
• Summary: “On your last visit to Urbana you told about the
machine for harvesting and threshing soy beans in the same
operation–a combined harvester and thresher. At the time
you thought it gave considerable promise.
“If you happen to have in your office, any description
including diagrams and drawings of this machine or could
tell me what manufacturing company is building them, so
that I could write to them for further information, I shall
greatly appreciate receiving the same.
“It seems to me that a machine of this kind would be a
very valuable machine for our work here and provided it did
a clean job of harvesting and threshing, it would save a great
amount of work for the farmer who is growing his beans for
seed.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Asst. Prof. of Plant Breeding,
Agric. Exp. Station, Urbana, Illinois.
353. Gordon Bean Harvester Co, 1922. Save soy beans and
save money (Ad). Independent (The) (Elizabeth City, North
Carolina). Oct. 20. p. 8.
• Summary: “The Gordon Bean Harvester is the Oldest on
the market.
“It is the best; More Gordons have been sold than all
others.
“Because of its lasting construction and the way it saves
beans, it is the cheapest.
“We are prepared to take care of your orders. If you
haven’t the cash, we can make time arrangements.”
In a small box inside the ad: “Carts built to order: See us
if you need a cart. We can save you money because we have
a big shop, good equipment and good mechanics who do the
work.”
“’The one farm implement that lasts a lifetime; get the
Gordon–a good one.”
A photo shows a man standing atop a Gordon harvester
which is pulled by horses. Address: Matthews St., Elizabeth
City, North Carolina. Phone: 744.
354. Independent (The) (Elizabeth City, North Carolina).
1922. Showing the farmers many modern methods. Oct. 20.
p. 1.
• Summary: “Farmers of this section attending the Fair here
last week had more demonstrators of farm machinery present
to discuss labor saving machinery for the rural residents than
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ever before.”
“...; the Scott, the Gordon, and the Pritchard Soy Bean
Harvesters were also shown to the farmers.”
355. Bean-Bag (The) (Lansing, Michigan). 1922. How to
make hay of the soy bean crop. 5(5):15. Oct.
• Summary: “Having received many inquiries concerning
the proper time and method of cutting soy bean hay, Harrison
Fahrnkopf, farm adviser of McLean County, makes the
following reply in the Bloomington Pantagraph:” [Central
Illinois].
“There are many small patches of beans in the county
and indications are that a large number of them will be cut
for hay. It seems assured that many milk cows are going to
have the privilege of eating a new roughage this winter.
“If the hay is properly made the cows will feel that they
have gotten something that is almost if not quite as good as
alfalfa. The chemist tells us, as far as analysis is concerned,
soy bean hay when properly made ranks right along with
alfalfa hay.
“Before cutting for hay the beans should be pretty well
formed in the pods. Some make a practice of cutting any
time between the time beans first start to form in the pod
and the falling of the leaves. Best results, however, seem
to be secured when pods are allowed to become pretty well
filled. Also the leaves should begin approaching maturity
somewhat, but should not be so far along that they will be
lost at time of cutting. In other words, cut when the bean is
well formed but before the leaves begin to fall.
“The most common way of cutting is with the mower.
After mowing leave in the swath for a day or perhaps a little
longer. Then rake into wind rows and if desired the hay can
be allowed to finish curing in this manner. Or, and it seems a
little more advisable to do so, they may be bunched in small
shocks and be allowed to cure for four or five days. The soy
bean should stay in the field several days after cutting it for
hay. After you once get it started on the road to curing it will
stand quite a lot of bad weather. If you put in the mow too
soon, although it seems to be in fairly good condition, you
are very apt to have some bad hay on your hands.
“A few men cut for hay with a binder. Do not bind your
bundles too tightly or make them too large. If you plan to
keep some for feeding the brood sows in the winter, it is
advisable to let them get pretty well along toward maturity
before cutting. These can be handled nicely with a binder and
are almost ideal for feeding to the brood sows in the winter.
“In cutting for seed you will, of course, want the beans
to become almost matured and usually the leaves will be
practically all off at the time the beans are cut. It should
be shocked and allowed to dry out completely before you
attempt to thresh them. If you thresh a large quantity be sure
that you do not pile them up in a small, tight bin.”
356. Estrada, Mario. 1922. La soja: Una planta con pasado y

porvenir. Estudio preliminar sobre su cultivo [The soybean:
A plant with a past and a future. A preliminary study on its
cultivation]. Nuestra Tierra 6(108):262-65. Oct. [Spa]
• Summary: Contents: Introduction. Why should one plant
soya? The growing importance of soya. Description of the
soybean plant. Experiments in José C. Paz, Junín (Buenos
Aires province), Guatraché (Central Pampa), and San Rafael,
Argentina: Varieties tested were Soja Mammoth (planted
10 Dec. 1921 in José C. Paz; yielded 1,166 kg/ha of seed),
Wilson (planted 17 Dec. 1921 in Junin yielded 1,000 kg/ha;
and in Guatraché it gave the same yield), Ito San (planted
8 Jan. 1921 in José C. Paz yielded 1,014 kg/ha, but planted
again on 14 Jan. 1922 it yielded only 348 kg/ha; planted on 3
Dec. in Junín it yielded 810 kg/ha), Pekin [Peking] (planted
20 Dec. 1920 in José C. Paz yielded 2,312 kg/ha; planted on
3 Dec. in Junín it yielded 1,060 kg/ha, etc.). Instructions for
cultivation. Sowing. Harvest. An illustration (not original)
shows a typical soybean plant.
Photos show: (1) Varieties of soya growing at the
experimental farm of the Buenos Aires Railroad to the
Pacific (Ferrocarril Buenos Aires al Pacifico) at José C. Paz.
The seeds that were multiplied at this nursery came from the
Arlington Experimental Farm in Virginia (connected with the
USDA). (2) A man standing in a field of Mammoth variety of
soybeans at José C. Paz. (3) A man standing in a field where
variety tests of soybeans are being conducted in Junín. (4)
Sowing of soybeans with a horse-drawn corn planter at Junin
in Buenos Aires province; a man wearing a hat is sitting on
the machine. (5) Five men hoeing a field of Pekin variety
soybeans.
Note 1. This is the earliest document seen (Sept. 2016)
worldwide that describes a railroad company promoting
soybeans by growing them at an experimental farm.
Note 2. At the end of this article is a small (3.5 x 2.25
inch) ad for soybean seeds (Semilla de Soja) of the varieties
Pekin [Peking], Wilson, and Ito San, as well as the Early
Buff cowpea variety. They are available from Argerich 3045,
Buenos Aires [Argentina]. Address: Argentina.
357. Independent (The) (Elizabeth City, North Carolina).
1922. Soy bean industry gets a big boost: various makes of
harvesters tested Tuesday on Weeksville Farm. Nov. 3. p. 1.
• Summary: “An Elizabeth City industry yet in its infancy
was given a big boost Tuesday when several makes of soy
bean harvesters were given a tryout on the farm of Victor
Meads in Salem township.
“In this test which took place in a heavy growth of
beans, the beans were in a green state, making it harder on
the harvesters. Four types of bean harvesters competed.
These were the Scott one-man, and two-man harvesters,
manufactured by the Scott Sales Company of this city; the
Gordon two-man harvester, manufactured by the Gordon
Bean Harvester Company, also of this city; and the Little
Giant harvester, manufactured by Hardy & Newsom of La
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Grange, N.C.
“F.V. Scott represented the Scott Sales Company at this
test, G.G. Markham the Gordon Company and Mr. Newsom
represented the La Grange firm.
“The test was made under the supervision of G.W. Falls,
agricultural agent of Pasquotank County, who was assisted
by E.R. Raynor, an expert on farm machinery.
“The results show that ‘the Gordon Harvester gathered
164 pounds or 2.73 bushels per acre in a given time, the
Scott one-man harvester gathered 155 pounds, or 25.8
bushels per acre, the two-man harvester 165 pounds or 27.5
bushels per acre; and the Little Giant 147 pounds or 24.5
bushels per acre.
“’Each machine harvested two rows and was pulled by
the same pair of mules. Two rows figured as one-tenth of an
acre in giving yield per acre. The beans were weighed after
having been run thru a cleaning machine.
“’The draft of the Gordon and Scott two-man machines
was about the same, but was considerably less than that of
the Little Giant, and the Scott one-man machine. But the
two latter had to be driven at a rapid rate to give good results
and keep them from choking up, and each of the two latter
machines were rather heavy on the pair of mules.’
“It is the opinion of County Agent Falls that Elizabeth
City manufacturers are turning out a good product. With
the increase of the industry thruout the country, the demand
for these machines is going to mean a lot to their producers.
Elizabeth City manufacturers are spending a lot to improve
their products, and with the start they have on the rest of the
manufacturers springing up thruout the country, they have
little to fear from competition so long as they keep up their
improvements.
“One other harvester, that of G.E. Pritchard, did not go
in competition with the others at the test this week. But the
Pritchard harvester has been on the market sometime and has
also made a name for itself among soy bean growers.
“The Gordon harvesters are being turned out in large
numbers at the plant in this city and are being shipped all
over the country. The plant employs several mechanics and
turns over many dollars in this city annually.
“The Little Giant, manufactured at La Grange, N.C., is
also used a great deal in this section and is sold by SpenceHollowell Company, the big farm supply house of Elizabeth
City.
“The Scott Bean Harvesters have made a name for
themselves not only in Elizabeth City, but in every bean
growing section of the United States. Only the other day,
three bean harvesters were sent to distant points. One of
them went by express to Locus Ridge in Louisiana right near
the Texas border. This order from such a distance is a good
advertisement for the Scott, because the express charges
amounted to almost as much as the original cost of the
harvester.
“Mr. Scott has placed his harvesters on the farms of

12 states–Illinois, Indiana, Mississippi, Arkansas, Georgia,
South Carolina, Tennessee, Ohio, Pennsylvania, Virginia,
Louisiana and North Carolina.”
358. Weather, Crops, and Markets (USDA). 1922. Movement
of soy beans reported below normal. 2(23):491. Dec. 2.
• Summary: A table gives soybean prices on 12 Nov. 1921,
23 Oct. 1922, and 20 Nov. 1922 for the following states:
Delaware, Virginia, North Carolina, Tennessee, Illinois,
Indiana, Ohio, and Missouri. Prices offered to growers per
100 pounds “thresher-run” on 20 Nov. 1922 range from
$1.75 in Illinois to $2.60 in North Carolina. Average price is
$2.25.
359. Morse, W.J. 1923. Growing soy beans as a cash crop:
Will it pay to produce soy beans for oil and meal in the corn
belt? Wallaces’ Farmer 48(5):155, 161. Feb. 2.
• Summary: “The very large increase in acreage for [soybean] seed production the past two years–due principally
to the high price of seed–has resulted in a surplus of seed
for which a commercial outlet must be found. This has
been particularly true in some corn belt states and in North
Carolina.”
“One oil mill in Illinois the past season crushed about
10,000 bushels of 1921 corn belt grown soy beans and has
purchased about 30,000 bushels of the 1922 crop. Several
other mills in Illinois and Indiana have prepared to crush
large quantities of the 1922 crop. In Piatt county, Illinois,
soy bean growers, after careful investigation, concluded that
a home plant could be handled with economy and profit. A
soy bean cooperative company was organized with a capital
stock of $50,000, the stock being held almost entirely by
growers in Piatt and adjacent counties. The solvent method
of extraction has been installed, the capacity being about
150,000 bushels yearly.”
“The price of oil seeds is generally governed more
or less by the price received for the oil, but with the soy
bean, many are of the opinion that the cake or meal will be
the governing factor in the purchase price of the beans...
Cottonseed and linseed oil in reality determine oil prices in
the edible and commercial fields, respectively... In paints,
varnishes and linoleums, at the present linseed prices and
supply, soy bean oil may be actually indispensable. Soy bean
oil has nearly displaced linseed oil as a soft soap material,
and with the use of hydrogenation process can serve in the
manufacture of hard soaps, in which it now enters in equal
quantities with linseed oil.”
“The largest quantities of soy bean oil are consumed
in the manufacture of soaps, lard and butter substitutes, and
paints. Other trade uses are in the manufacture of rubber
substitutes, linoleum, waterproof liquids, enamels, salad
oil, printing ink, and waterproof goods, such as cloth for
umbrellas, etc.”
“The recent experiments with soy beans and soy bean
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meal at the Indiana and Ohio experiment stations seem to
have established the fact that soy bean meal or soy beans
with suitable mineral mixtures, were as effective as highgrade tankage or meat scraps in the feeding of hogs and
poultry. The use of the meal as flour for human food has
become an important factor in many European countries and
to an increasing extent in the United States as a food of low
starch content.
“In Asiatic countries, the cake or meal is recognized
as a most valuable fertilizing material, and as such is used
extensively for sugar plantations, rice fields and for mulberry
trees. It has been used to some extent in the United States by
manufacturers of fertilizers.”
A photo shows an ordinary binder, pulled by two horses,
being used in harvesting soy beans.
Note: This is the earliest document seen (June 2005)
that uses the terms “solvent” or “extraction” in connection
with a soybean crushing plant in the USA–in this case at
the cooperative plant at Monticello, Piatt County, Illinois.
Thus, it is the earliest document seen stating that oil is being
extracted commercially from soybeans in the USA using this
new process. Address: Agronomist, USDA, Washington, DC.
360. Smith, Alfred G. 1923. New grist for the oil mills: Soys
have a great market in Dixie’s cottonseed plants. Country
Gentleman 88(6):8, 42. Feb. 10.
• Summary: “More boll weevil, more soy beans! That’s the
prospect in sight. There are sporadic plantings all over the
Cotton Belt, and though the acreage isn’t large soy beans
look like a comer... The chief soy-bean section of the country
has been along the northern limits of cotton production.”
North Carolina is the leader, followed by Tennessee and
Kentucky.
“Fortunately the South has the biggest market in the
world for soy beans. There are in round numbers 1,000
cotton-oil mills that crush cottonseed, and every one of these
mills can be used for crushing soy beans with practically
no additional expense for change of equipment. The only
difficulty is to get a sufficient quantity of soy beans to make
it worth while. During the war [World War I] some cottonoil mills imported soy beans from Manchuria for crushing
purposes. I know of at least two North Carolina mills that
used over 5,000 tons of Manchurian beans. Jonathan Haven,
at Washington, North Carolina, has been crushing soy beans,
both local and foreign, in his cotton-oil mill for years.”
“The North Carolina soy-bean picker is the best machine
for harvesting beans for seed in the Cotton Belt. There are
various makes of this machine, but they are all built on the
same general principle and sell for from $100 to $150. The
machine straddles the row and by means of revolving beaters
knocks the beans off into the body of the machine. A part of
the vines and leaves are also knocked off, but a man stands
in the back of the machine and throws out the trash, leaving
the beans in the bottom to be taken out later. The machine

is pulled by two horses and has to be emptied when from
four to six bushels are picked. These beans are run through
a fanning mill and are then ready for storage. From an
eighth to a sixth of the beans shatter out on the ground while
picking, but the usual custom is to save these by following
with hogs.
“These pickers will not pick the beans when they are wet
or immature...A picker will pick from four to six acres in a
day and from twenty-five to forty acres in a season. In heavy
beans the machine makes a good pull for a team, and where
work is rushed and no stops made at noon it is advisable to
change teams, but where the beans are light a team will pull
the machine all day with ease. These machines are not made
to harvest broadcast beans.
“The sample of beans harvested with a picker is superior
to that of beans run through a threshing machine. There are
no cracked or immature beans, and after cleaning they do not
spoil when put in bins in bulk. I saw 2,000 bushels of picked
beans stored seven feet deep in a bin for four months, and
they were still in perfect condition.”
A photo shows this machine being pulled by two horses.
One man is seated on top, holding the reins; another is
standing behind one of the back wheels.
361. Kidder, A.F.; Dalrymple, W.H. 1923. “Hogging
down” crops: Cost of producing crops and pork. Louisiana
Agricultural Experiment Station, Bulletin No. 187. 19 p. Feb.
• Summary: Summary (p. 3-4): “Soy beans, grown alone,
was the cheapest crop to produce. Corn and soy beans
and corn and cowpeas were practically the same in cost of
production.”
“Corn and soy beans gave the cheapest gains when
‘hogged down’ in comparison with corn and cowpeas, corn,
soy beans and sweet potatoes, sweet potatoes and soy beans
and sweet potatoes alone. With corn and soy beans, the cost
of producing 100 pounds of feed amounted to 2.9 man hours
and 4.6 horse hours and the cost of producing 100 pounds
of pork was 13.6 man hours and 21.6 horse hours. The corn
and soy beans should be planted at the same time, using two
planters in order to plant the corn slightly deeper than the
beans. The beans will produce a larger yield when planted
early and the shade from the corn will not affect the beans to
much extent.”
“Soy beans should be substituted for cowpeas in south
Louisiana.” Address: 1. Agronomist; 2. Prof. of Veterinary
Science, Baton Rouge, Louisiana.
362. Wisconsin Agricultural Experiment Station, Bulletin.
1923. Soybeans as an important Wisconsin crop. No. 352. p.
41-42. Feb.
• Summary: This section states: “The soybean seems
destined to become a crop of considerable economic
importance in Wisconsin. A great deal of interest has been
aroused in recent years in the growing of this crop, especially
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among the farmers on light and sandy soils. Some
of them are now depending almost wholly for their
silage, hay, and concentrated feeds on the soybean
plant. For the beginner on light Jack-pine soils
especially, this crop is an important one, because
it grows well under these conditions and it can be
put to a great variety of uses.
“Experimental work with soybeans during
the past year under the direction of B.D. Leith
(Agronomy) has been confined very largely to
the selection of the most satisfactory strains for
seed production with some attention also given
to the growing of the crop for hay. As a result of
the experimental work at Madison, it appears that
the Manchu variety (Wisconsin Ped. No. 39) has
on the whole given the most satisfactory yield,
an average of 21.7 bushels being obtained during
the past year and an average of 20.9 bushels for
the past five years. In growing the plant for hay, a
yield of 4.2 tons per acre was obtained from seedings at the
rate of two bushels per acre with a grain drill. Ordinarily,
however, considerable difficulty is experienced with the
curing of soybean hay, and work on this subject will be
continued.
“Due to the rapid increase in soybean acreage in the
state, an unusually large supply of seed has been produced.
In former years there was considerable demand from
surrounding states for seed, but as considerable quantities
of this crop are now grown in these states the market
demand for our surplus seed is limited. There will remain
a considerable need of seed for seeding purposes, but other
than a seed outlet must sooner or later be developed.
“Flax seed production in the West is gradually declining,
due largely to the ravages of the wilt disease. The problem
of the adaptability of soybean oil as a substitute has been
given much attention and much effort has been made by
both the agronomy and genetics departments to improve the
oil qualities of the soybean. To some extent soybean oil is
now used in industry. Several mills have been established
in neighboring states, but at present the oil interests are
somewhat reluctant to establish the milling industry in
Wisconsin. One of the problems has been to dispose of the
soybean meal, which is a by product remaining after the
oil is expressed. Experiments have shown that this soybean
meal has a feeding value about equal to that of linseed meal.
In dairy states, such as Wisconsin, it seems probable that it
should not be very difficult to dispose of this by-product,
and it is possible that a satisfactory outlet for our surplus of
soybeans may be obtained through the oil industry.”
363. O’Brien, Harry R. 1923. Soy-bean magic: It is shown in
feedlots as well as in factories. Country Gentleman 88(13):4,
18. March 31.
• Summary: Describes the results obtained by feeding a

soy-and-mineral ration in a pasture to hogs, cows, poultry
and horses. The idea was conceived in 1920 by three faculty
men at Purdue University (W.A. Ostrander–extension farm
crops specialist, S.D. Conner–chemist, and C.M. Vestal–dep.
of animal husbandry). “Soy bean products are being used
commercially to make salted peanuts and peanut brittle,
meat substitutes, cheap coffee, synthetic milk, margarine,
axle grease and other lubricants, chocolate, sardine packing
oil, lard substitutes, soap, linoleum, artificial suet, foundry
casting-cores, printer’s ink, vegetable cheese, toilet powder,
fertilizer, high explosives, rubber substitutes, waterproof
cloth, and salad oil. The Chinaman makes an oil to use in
lamps as a kerosene substitute.
“The use of soy-bean products commercially is just in its
infancy in this country, hitherto the two most important uses
being paint and soap. Most of the oil used has been imported
from the Orient... Since 1912, when oil was first produced
commercially in the United States from home-grown soy
beans, the oil has been produced by the flaxseed crushing
mills. But within the past year a number of mills for crushing
soys alone have been projected. I visited Peru, Indiana, last
summer, where one was being erected, and Monticello,
Illinois, where a company was being organized to erect one.
“The past year there has been a big demand for soys
from the paint companies who cannot get enough flaxseed.”
Prof. W.E. Hanger, extension farm crops specialist at
Ohio State University, says: “It is quite possible that before
long, instead of feeding many beans, the farmer will sell his
bean crop and buy back the soy-bean oil meal to feed... Last
year there were somewhere between 40,000 and 50,000 acres
of soy beans grown in Ohio, where in 1920 only about 7,000
acres were grown... and the acreage will doubtless be largely
increased this year.”
Photos show: (1) A man standing in a thriving “thirtyacre field of soy beans on the farm of Noah Fouts, Camden,
Indiana. For two years previous this field has been in soy
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beans and corn and pastured with lambs. The present crop
indicates there is nothing wrong with the system.” (2) A
man driving a tractor “harvesting and hulling soys in one
operation on the Homer Johnson farm in Sheridan, Indiana.”
Note 1. This is the earliest document seen (Sept. 2014)
that contains a photo of a tractor in or near a field of soybeans.
Note 2. This harvester-thresher looks like a primitive
combine, which is pulled alongside the tractor. Address:
Indiana.
364. Piper, Charles V.; Morse, William J. 1923. Photographs
and illustrations (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p.
• Summary: Photos show: (Fig. 1) Typical soybean plant
(p. 1). (2) Plant of wild soybean (p. 2). (3) A fleet of junks
engaged in carrying soybeans to Newchwang, Manchuria,
from different points in the interior, taking away bean oil
and bean cake to other places * (p. 6). (4) Soybeans in sacks
brought to a bean center by horses in winter in Manchuria
(p. 8). (5) Chinese bean cart loaded with beans in wicker
containers in Manchuria (p. 8).
(6) Type of cart and method of hauling soybeans with a
horse in Manchuria (p. 10). (7) Manchurian farmers hauling
the bean crop to market in winter on sleds (p. 10). (8) Plants
of a soybean variety from India (p. 38). (9) Plants of the
wild soybean from Soochow, China, grown at the Arlington
Experimental Farm, 1908 (p. 38). (Fig. 15) Soybeans grown
on the edges of a rice field in southern China * (p. 58).
(16) A man in a field of the Peking variety of soybean
grown in rows and cultivated (p. 61). (17) A broadcast field
of soybeans showing how weeds have overrun the field (p.
61). (18) The ordinary grain drill furnishes a most convenient
method of seeding in rows or broadcast (p. 63). (19)
Soybeans and corn grown in alternate rows for pasturage;
a man in a hat stands between the rows (p. 65). (20) The
roots of a soybean plant, showing abundant development of
nodules (p. 66).
(21) A man standing in a plat of soybeans without
inoculation (in the foreground) and an adjacent plat which
had been inoculated, in the background (p. 67). (22) A man
seated on a cultivator pulled by two horses doing the last
cultivation on a field of soybeans (p. 79). (23) Soybeans and
sorghums grown in mixture for forage purposes (p. 80). (24)
A field of soybean and Sudan grass grown in mixture for hay
(p. 81). (25) A field of soybeans and corn grown in the same
row for ensilage (p. 82).
(26) Soybean hay on frames. Under favorable weather
conditions, hay can be successfully cured in this manner (p.
86). (27) A field of mature soybeans ready to cut for seed
(p. 90). (28) Harvesting soybeans for seed with a bunching
attachment on the mower (p. 90). (29) Self-rake reaper used
in cutting soybeans for seed (p. 91). (30) Soybeans cut for
seed with binder and soybeans placed in shocks for curing

(p. 92).
(31) The ordinary gasoline threshing outfit which may
be used in threshing soybeans (p. 92). (32) A special bean
harvester used in gathering the soybean seed from the
standing mature plants and also cleaning it (p. 94). (33) A
special bean harvester by which the plants are cut, thrashed,
and cleaned (p. 94). (34) A special soybean harvester used
to gather soybean seeds from the standing mature plants,
and which can be adjusted to level or ridged cultivation.
On one side is written “The Little Giant Bean Harvester,”
manufactured by Hardy & Newsom, La Grange, North
Carolina (p. 95). (35) Method of storing soybean seed
awaiting shipment in Manchuria. The beans in sacks are
stacked under Chinese mats (p. 98).
(37) Pasturing a corn and soybean mixture with sheep
(p. 133). (38) Thrashing soybeans from the field and baling
the straw (p. 141). (39) The larger plant is the Guelph or
Medium Green which is very pubescent, while the smaller
plant is a nearly smooth variety from Japan (p. 149). (40)
Pods of soybeans showing the range in size and shape
(natural size; p. 151).
(41) Seeds of the most important varieties of soybeans
now grown in the United States showing the wide range
in size and shape of seed. The name of each of the 20
varieties is given. A side view and a ventral view of each
pair of seeds is given (p. 152). (42) Seeds of a black and
white variety (Widower) from Korea. The white is due to
the splitting of the outer later of the testa. A side view of
six varieties is shown (p. 155). (43) A field of the Biloxi
soybean, which requires a long season to mature (p. 163).
(44) A man standing in a field of the Virginia variety of
soybeans (p. 170). (45) Seeds of a natural soybean hybrid
showing peculiar types of coloration (p. 175). (46) Pods of
soybeans, hairy and smooth (p. 176). (47) A sterile soybean
plant obtained from a natural hybrid (p. 176). (49) Seeds
of an artificial soybean hybrid, showing peculiar types of
coloration (p. 181). (56) An old style Chinese oil bean press,
Manchuria (p. 195). (57) Coolies at Newchwang, Manchuria,
carrying loads of soybeans from the junks to big stacks,
where they are kept until the factory needs them for oil
manufacture * (p. 196). (58) “Seeds and pods of the Hahto
variety of soybeans, the seeds being especially valuable as
a green vegetable” (p. 222). (59) Baskets of sprouted, small
yellow soybeans and sprouted mung beans * (p. 226). (60)
Men making soymilk, working with machinery with which
the soybeans are ground and the milk strained. Note the
2 grinding stones and the cloth strainers suspended from
the ceiling over the tub. The cabinet with rack for bottles
is noted in the background (p. 228). (61) Motor stone mill
for grinding soybeans in preparing tofu with brass water
tank (A), funnel reservoir (B), stones (C), and brass guard
(D) (p. 229). (62) Delivery coolies holding baskets full of
bottles showing the way soybean milk is delivered by the
factory in Changsha, China (p. 231). (76) A courtyard filled
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with large earthenware containers with cone-shaped wicker
tops for ripening soy sauce mash [in Ichang (I-ch’ang or
Yichang), Hupe / Hupeh / Hubei province, China]; a small,
strong basket is placed into each, with its rim just above the
surface of the mash. The soy sauce collects or accumulates
in each basket and is then dipped out, ready for consumption
* (p. 251). (77) A man standing next to an iron cauldron in
which soybeans are boiled for the manufacture of soy sauce
(p. 252). (79) Fermenting room for yeast and soybeans in
preparation of soy sauce (p. 253). (80) Rows of pots with
cone-shaped wicker lids filled with soybean and wheat
mixture for soy sauce * (p. 254). (81) A box press in which
sacks of fermented soybeans are placed for pressing out the
liquid forming soy sauce * (p. 254). (82) A man next to a
kettle for boiling the soy sauce. After it is boiled, the sauce is
ready to be placed in kegs at left side (p. 255). (83) Rows of
soybean sauce in jars ready for shipment (p. 255). (84) Root
of a soybean plant showing rootknot caused by the nematode
(Heterodera radicicola) (p. 285).
Note: * means photo by Frank N. Meyer in China or
Manchuria.
Illustrations (line drawings) show: (Fig. 48) Flower of
the soybean enlarged. Front view. Side view. Parts of the
corolla, standard, wing, one of the keel petals. Stamens. Pistil
(p. 177). Figures 50-55, from Kondo (1913) are described at
Kondo.
Maps show where the soybean is extensively and
successfully grown in: (Fig. 10) The Orient (p. 51). (11)
North and South America (p. 52). (12) Europe and Africa (p.
53). (13) A map of Manchuria shows the soybean districts
and seed production of different localities (p. 56). (14)
An outline map of the United States shows the areas with
shading to which the soybean is especially adapted as to
varieties and purposes (p. 57).
A diagram (Fig. 36, p. 129) shows the various ways in
which the plants and seeds of soybeans are utilized. Level 2:
The first two categories are seeds and plants.
Level 3: Under seeds: Food products, oil, and meal.
Under plants: Hay, ensilage, soiling.
Level 4: Under food products: green beans and dry
beans. Under oil: Glycerin, explosives, enamels, varnish,
food products, waterproof goods, linoleum, paints, soap
stock, celluloid, rubber substitute, printing inks, lighting
[illumination], lubricating. Under meal: Human food, stock
feed, fertilizer. Under forage: Hay, ensilage, soiling.
Level 5: Under green beans: Green vegetables, canned,
salads. Under dried beans: Soy sauce, boiled beans [from
whole dry soybeans], baked beans [whole], soups, coffee
substitute, roasted beans, vegetable milk, breakfast foods.
Under soap stock: Soft soaps, hard soaps. Under oil–food
products: Butter substitute, lard substitutes, edible oils. salad
oils. Under meal–human food: Breakfast foods, diabetic
foods, flour, infant foods, macaroni, crackers, [soy] milk.
Level 6: Under dried beans–vegetable milk: Cheese,

condensed milk, fresh milk, confections, casein. Under
meal–human food–flour: Bread, cakes, muffins, biscuit.
Level 7: Under cheese: Fresh, dried, smoked, fermented.
365. Piper, Charles V.; Morse, William J. 1923. Harvesting
and storage of soybeans (Document part). In: Piper and
Morse. 1923. The Soybean. New York: McGraw-Hill. xv +
329 p. See p. 85-101. Chap. VI. [1 ref]

•

Summary: Contents: Introduction. Harvesting soybeans for
hay: Time of cutting (Mammoth Yellow), curing soybean hay
(cut the plants, allow to lie in the swath until the leaves are
thoroughly wilted, rake into windrows, place the hay in small
cocks or bunches for curing, curing in the shocks, curing
frames {three- or four-sided pyramids} or poles), shrinkage
in curing (Table 20 showing varieties, 1915-1917, from
Arlington Farm, Virginia: Austin, Arlington, Barchet, Black
Eyebrow, Chiquita, Mammoth, Midwest, Tokio, Virginia,
Wilson), yields of soybean hay (typically 1-3 tons/acre,
occasionally 4 tons).
Harvesting for silage (“The crop may be harvested with
a side-delivery reaper or a twine binder. The latter implement
is, perhaps, the best and most satisfactory as the beans can be
handled in bundles easily and without waste.”).
Harvesting for seed: Time of harvesting, method of
harvesting, methods of curing and handling, thrashing,
special bean harvesters. Seed yields. Proportion of straw
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to seed. Storing soybean seed. Separation of cracked from
whole soybean seed. Viability of soybean seed. Pedigreed,
inspected, registered and certified seed: Indiana, Wisconsin,
Virginia (Varieties: Black Eyebrow, Wilson, Virginia,
Hollybrook, Mammoth Yellow, Tokio, Mammoth Brown,
Haberlandt). Ohio (Varieties: Manchu, Midwest, Ito San,
Elton, Hamilton, Medium Green, Peking, Wilson, Virginia).
Michigan (“The Michigan Crop Improvement Association
inspects three varieties of soybeans: Manchu, Black
Eyebrow, and Ito San.”).
The introduction states: “Soybeans present no especially
difficult problems in harvesting by machinery. Several
special types of machines have been devised for harvesting
and thrashing soybean seeds, which reduce greatly the cost
of production.”
“Time of harvesting.–The soybean is strictly determinate
as to growth–that is, the plants reach a definite size,
according to variety and environment, and then mature
and die. Nearly all varieties shatter their seeds somewhat,
if allowed to stand after reaching maturity... When special
harvesters are used to gather the seed, the plants must reach
full maturity to obtain the best results (Fig. 27)... In the
Oriental countries the plants are pulled or cut usually just
before the pods are mature so as to prevent loss of seed by
shattering” (p. 88-91).
Table 30 (p. 89) shows tons of soybean hay to the acre
at different experiment stations in the USA for different
varieties: Aksarben, Biloxi, Black Eyebrow, Chestnut,
Chiquita, Elton, Early Brown, Ebony, Habaro, Haberlandt,
Hamilton, Ito San, Mammoth, Manchu, Mandarin, Mikado,
Medium Green, Midwest, Morse, Peking, Tokio, Tarheel
Black, Virginia, Wilson, Wisconsin Black.
Method of harvesting.–”When the cutting is done
with a mowing machine, it is well to have a side-delivery
attachment (Fig. 28) in order that the horses will not need
to trample on the swath of cut beans... The self-rake reaper
(Fig. 29) has given very satisfactory results, as the cut plants
are placed in bunches out of the way of the machine and
team. The self-binder can be used to good advantage with
the taller growing varieties of beans if the plants are not too
coarse. This method of harvesting is rapidly coming into
favor in many sections... The bean harvester which is used
to a slight extent in the northern states is mounted on wheels
like a riding cultivator. It has knives that can be adjusted to
run just beneath the surface of the ground, cutting the plant
where it is soft. This machine will cut two rows at a time
and place both in a windrow for curing and convenient for
handling” (p. 91-92).
“Thrashing.–The ordinary grain separator (Fig. 31) can
be adjusted to thrash soybeans successfully, but as equipped
for small grains, a large percentage of cracked beans will
result. The chief cause of split beans is the high speed of
the cylinder which should be reduced at least one-half, but
the speed of the fan and other parts of the separator should

be maintained. This may be accomplished by doubling the
size of the cylinder pulleys. In some cases a special set of
thin concaves is used, while in other instances the concaves
are removed. Good judgment on the part of the thrasherman
will enable him to adjust the ordinary separator so that the
beans may be thrashed with practically no splitting... Special
pea and bean separators of different sizes are now on the
market. These types of machines do clean hulling and split
practically none of the beans... Soybeans, if thoroughly dry,
can easily be thrashed with a flail... In some sections of
eastern North Carolina, a thrashing table is employed” (p.
91-93).
“Special bean harvesters.–The harvesting of seed
from the mature standing vines by means of patented bean
harvesters, of which there are several types (Fig. 32, 33) is
rapidly gaining popularity in sections where the soybean is
grown rather extensively for seed. The commonest type is a
two-wheeled, box-like machine as is drawn by two horses
(Fig. 34). As the machine passes over the row of plants,
four sets of rapidly revolving arms or long teeth on a large
revolving cylinder like the cylinder of a separator shatter
the beans from the pods into the body of the harvester. As
the machine moves up the row, the seed is constantly raked
by a man to the rear of the box. As the seed box becomes
filled, the seed is removed and the pods and broken stems are
screened out. To secure the best results the rows should be
ridged, though recently patented machines are suitable either
for ridged or level rows. One of the types of machines also
has a cleaning arrangement. Under favorable conditions, two
men with a team [of horses] can harvest one acre in about
two hours by this method. Although there is some loss of
beans, it is more than compensated by the saving of time and
labor” (p. 94-95).
Photos show: (Fig. 26) Soybean hay piled high on
frames (p. 86). (27) A field of mature soybeans ready to cut
for seed (p. 90). (28) Harvesting soybeans for seed with a
bunching attachment on the mower being pulled by a team
of horses and led by a man (p. 90). (29) A man next to a
self-rake reaper used in cutting soybeans for seed (p. 91).
(30) A man next to soybeans cut for seed with a binder
and bundles placed in shocks for curing (p. 92). (31) “An
ordinary gasoline thrashing outfit may be used in thrashing
soybeans (p. 92). (32) A special bean harvester used in
gathering the soybean seed from the standing mature plants
and also cleaning it (p. 94). (33) A man using a special bean
harvester by which plants are cut, thrashed, and cleaned (p.
94). (34) A special bean harvester (called the “Little Giant
Bean Harvester” made by Hardy & Newsom, La Grange,
North Carolina) used to gather soybean seed from the
standing mature plants, and which can be adjusted to level
or ridged cultivation (p. 95). (35) Method of storing soybean
seed awaiting shipment in Manchuria. The beans in sacks are
stacked under Chinese mats (p. 98).
Note 1. Some of the “special bean harvesters” (p. 94-95)
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appear to be crude, early versions of the combine (combined
harvester-thresher), though the word “combine” is not used.
Photos show: (Fig. 32) A special bean harvester used in
gathering the soybean seed from the standing mature plants
and also cleaning it (p. 94).
(Fig. 33) A special bean harvester by which the plants
are cut, thrashed, and cleaned (p. 94).
(Fig. 34) A special soybean harvester used to gather
soybean seeds from the standing mature plants, and which
can be adjusted to level or ridged cultivation. On one side is
written “The Little Giant Bean Harvester,” manufactured by
Hardy & Newsom, La Grange, North Carolina (p. 95).
These were the first such machines designed specifically
for soybeans. Soybeans were first harvested using a combine
(designed for wheat) in 1924. But, surprisingly, some 50
years would pass before combines would again be designed
specifically for soybeans.
Note 2. The tractor is not mentioned anywhere in this
chapter or in this book.
366. Wilkins, F.S. 1923. Soybeans in the cornbelt: A legume
that is easily grown and yields well. Successful Farming
20(3):5, 92-93. March.
• Summary: Discusses the increasing acreage planted
to soybeans in the Corn Belt, selecting the right variety,
good silage varieties, growing soybeans for seed, and the
advantages and uses of the crop. Good varieties: Mammoth
Yellow, Midwest (formerly known as Medium Yellow,
Mongol, and Hollybrook), Manchu, Peking, Wisconsin
Black, Morse, Wilson, Virginia. Photos show: (1) A man
riding behind a team of horses pulling a farm implement.
“The weeder, harrow, or rotary hoe, excellent for killing
weeds in soybean fields.” (2) “Grain separators, with a few
minor changes, do excellent work in threshing soybeans.” A
huge mound of chaff stands next to the machine. (3) Animals
eating soybean hay at a trough; it is equal in feeding value to
alfalfa. Address: Iowa Agric. Exp. Station.
367. Ostrander, Ward A. 1923. A legume crop for soils and
stock: Soybeans produce high-protein feed; and increase the
productivity of worn land. Breeder’s Gazette 83(14):463-64.
April 5.
• Summary: Discusses the use of soybeans for feed, when to
cut for hay, harvesting with a binder, use of the beans with
corn for silage, and expected yields.
All over the cornbelt during the last few years, red
clover is failing more and more as the soil is slowly
becoming more acid. It takes a lot of hard work to apply
pulverized limestone to give first aid to this “sleeping
sickness.” Any farmer who raises live stock should consider
a rather new crop, the soybean, which “is being called to
bat as the pinch hitter to pull the clover slump out of its bad
situation... The soybean is practically our only legume that
has a high-protein feeding value in both grain and hay, and

will grow on our more acid soils.”
“When to cut for hay: The plants should be harrowed
after they get to the third or fourth leaf; the weeder also
works successfully. The rotary hoe, where it available, is
excellent. When the pods are about half-formed and before
any leaves drop off, they should be cut for hay.”
“Soybean hay does not cure easily, as there is a good
deal of it per acre; let it cure out rather than try to dry it up
too rapidly. Many men jump to the conclusion that the hay is
too coarse for good feed. Let them withhold their judgment;
let the cow decide. After a cow has picked it over and left
some stems, the residue is an excellent horse feed, and it will
help to carry ewes through the winter.”
“Where soybeans are to be grown for grain or seed,
1 bushel of seed per acre, if the wheat drill be used, is
sufficient.”
Harvesting with a binder: Whether the beans are planted
one way or the other, the harrow and weeder should be
used... The binder is used by many growers; it works well...
It can be followed with the wheat drill, if time or weather
presses... The mower, with a clover seed windrower, does
well, and some men swear by the old self-rake reaper. Where
soybeans are in rows the soybean harvester, which goes
down the rows and harvests the beans in the field, gives
excellent results.
“As a rule, the bean can be threshed practically as soon
as cut, but if a machine is not available, it is well to stack
or put the crop in a barn, and let it go through the sweat.
Beans are threshed in the regular way, with the ordinary
grain thresher, by removing most of the concaves, and using
special pulleys which slow down the cylinder to about 350
revolutions per minute, but keep the rest of the separator up
to full speed, as for small grains. If the crop is in bundles it
will feed much faster into the thresher.”
Describes how to use soybeans as a soiling crop.
“Soybeans are not intended to take the place of red clover,
but to supplement it.” Remember that a home-grown protein
feed is the cheapest.
“It is always best to get in close touch with men in one’s
community who have been growing soybeans, and learn their
experience. Each summer the National Soybean Growers’
Association has a cornbelt meeting at which all interested
farmers get together to talk over their problems. This year it
will be held in Wisconsin.”
The article concludes: “Give soybeans a chance to fit
in with your farming operations, and you will find that they
will return all you expect, and many times more. Grow some
soybeans for your land’s sake, some for you live stock’s
sake, and for your own sake. Eat a few!”
Photos show: (1) “Cutting soybeans with a tractor-drawn
binder, followed by a drill sowing wheat.” Horses are pulling
the drill. (2) Nodules on the roots of a soybean plant. (3) A
crop of soybean hay in cocks. (4) A man mixing inoculated
soil with soybean seed for planting. Address: Secretary,
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National Soybean Growers’ Assoc. He from Lafayette,
Indiana.
368. Wallaces’ Farmer. 1923. Iowa farmers and the soy bean:
Growers of soy beans are finding out how best to grow and
use this crop. 48(15):581. April 13.
• Summary: Iowa farmers describe their own experiences.
A clean seed bed is extremely important. The crop has a
multiplicity of uses. Soy bean varieties discussed: Elton,
Ito San, Manchu, Midwest (formerly known as Mongol or
Hollybrook), Morse, Ohio 9035, Peking, and Wilson.
A photo shows a man walking behind a team of horses
cultivating a field of young soy bean plants. “While a harrow
does the work effectively, a weeder or rotary hoe is less
severe.” Address: Iowa.
369. Thatcher, L.E. 1923. The status of the soybean crop
in Ohio. Ohio Agricultural Experiment Station, Monthly
Bulletin 8(3-4):59-64. March/April. Whole nos. 87-88.
• Summary: Contains an interesting statewide survey of
cultivation practices, based on 300 questionnaires mailed out
by the Ohio Agricultural Experiment Station. The soybean is
still a minor crop in Ohio. Only 14% of the farmers crowing
the crop for seed had 16 acres or more, while 72% of those
growing soybean hay had 5 acres or less. “That the number
of growers is increasing is evidenced by that fact that last
year 27 percent of those reporting were growing seed for the
first time; 38 percent were growing hay for the first time;
14 percent, soybeans and corn for silage; and 28 percent,
soybeans and corn for hogging-off for the first time. Of the
whole number 90 percent will continue to grow soybeans in
some way, and the 10 percent who are quitting are for the
most part small seed growers.”
A table shows the average yields reported per acre as
follows: Soybean hay 2 tons, other hay 1.9 tons, soybeans for
seed 19.8 bushels, corn 55.3 bushels, oats 47.2 bushels, and
wheat 20.8 bushels. “A corn-soybean-wheat rotation in place
of the standard corn-oats-wheat-clover rotation was reported
by 52 percent of the growers.” 69% of respondents found
soybean hay better than clover hay for feed.
“Ohio farmers, generally have shown good judgment
in the choice of soybean varieties for various purposes.
Altogether, 15 varieties were named. Ito San, the most
popular variety, makes up 24 percent of the seed acreage;
Midwest, 22 percent; Manchu, 12 percent; Medium Green
or Guelph, 10 percent; and Wilson and Elton each 5 percent.
The popularity of Ito San, which is due to the fact that it is
an old variety and the seed easy to get, is one the wane... It is
being replaced by Manchu in a majority of cases.”
“In harvesting the crop, 24 percent of all growers use
the grain binder, in some cases without twine; 35 percent
use the mower without windrower; 25 percent use mower
with windrower; 9 percent use the self-rake or reaper, and
7 percent depend on emergency or special methods such as

a 2-row bean puller, Champion potato digger, mower with
special platform, and combined harvester and thresher” [later
called a “combine”].
“The ordinary grain separator was used by 82 percent of
all growers in threshing the seed crop; the corn husker by 12
percent; while the remaining 6 percent flail by hand, tramp
out with horses, use navy bean thresher or special combined
harvester and thresher.”
Corn and soybeans are grown together for either silage
or hogging; they can be planted together in hills or drilled in
rows. “For hogging the rule is 3 plants per hill of corn and 2
of soybeans. As to yields, 88 percent said the mixture gave a
larger tonnage than corn alone, 7 percent said it did not, and
5 percent did not know. As to whether the soybeans reduced
the yield of corn, 73 percent said ‘No’ and 23 percent said
‘Yes.’”
A table on page 64 shows the protein and oil content of
61 soybean varieties: Ohio 20173–Manchuria. Ohio 9110–
Medium Green. Manchu. Manchuria. Medium Green. Ohio
10015–Medium Green. Elton. Ohio 13166–Habaro. Ohio
20185–Manchuria. Bulk no. 20. Ohio 9016. Shingto. Ohio
15081-23. Hamilton (Ohio 9035). Ohio 20178–Manchuria.
Ohio 20128–Manchuria. Blackeyebrow [Black Eyebrow].
Mandarin. Ohio 15040-25. Johnson 4’s. Ohio 20125–
Manchuria. Ohio 9001. Amherst. Ito San. Habaro. Ohio
20233–Elton. Ohio 20114–Manchuria. Bulk No. 23. Mikado.
Ohio 20287–Elton. Ohio 20225–Elton. Arlington. Bulk No.
9. Midwest–Wooster. Wilson. Peking. Yosho. Bulk No. 25.
Midwest (Mongol). Auburn. Midwest (Indiana). Virginia. Ito
San 17268. O.S.U. 1926–Manchu. Ohio 7491. Hurrelbrink’s
Sel. [Select/Selection?]. Ohio 20019–Ebony. Mammoth
Yellow (Southern grown seed). Easy Cook [Easycook]. Taha.
Ohio 9100–Ito San. Ohio 13163–Ebony. Ohio 13185–Cloud.
Cloud. Ohio 20026–Ebony. Ohio 20085–Ebony. Ebony
‘A.’ Ohio 20065–Ebony. Ebony ‘B.’ Wilson No. 5. Note:
Hollybrook is now known as Midwest.
Note: This is the earliest document seen (June 2021) that
uses the term “combined harvester and thresher” to refer to a
combine in connection with soybeans. Address: Ohio.
370. McKinnis, Guy P. 1923. Re: Opinions and request for
opinions about soybean varieties and harvesters. Letter to
W.J. Morse, USDA, Washington, DC, May 12. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Sir:–We like to exchange letters with
you at least once each year as you always give us some
suggestions that help in our business. Have had a very good
trade on soybeans this year and expect to sell our remaining
stock of about 100 bu. Cert. Midwest and same uncertified.
Could sell many more Wilsons and Sables if we had them.
We have been advocating Sable for hay, Wilson for ensilage
and Mikado for late hogging, foraging after corn is husked
and for shredding with corn and the demand for Midwests
for all these purposes has taken the supply in the past. We
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believe that there is some likelyhood [sic, likelihood] of this
condition changing, overproduction of Midwest and a better
demand for special purpose beans. We desire your opinion on
all these matters and if there are better varieties than we have
we wish to know. Wilson is hardly stiff stemmed enough.
Who is doing field selection work with soybeans? We used
some re-selected Wilson last year and they were inferior to
old stock, earlier and shattered badly. We are adding Manchu
to our line this year as we have considerable call for them.
And note that Haberlandt is coming into general use south of
us. Are they more desirable as a late bean than Mikado? We
are informed that Lexington and Arlington are good forage
beans. We are always looking for better seed and practices
and are putting in beet and bean planters and cultivators.
“Particularly interested in harvesters and would
like to know what machines you have observed and can
recommend. Have plans for a power field harvester and
thresher and expect to make a trial machine and apply for
patents. Note in the Farm Implement News that a similar
machine has been patented. Where could information
concerning what has been done along that line be obtained
and do you happen to know good people who render the
service we may need in securing a patent that would not
enfringe [sic, infringe] on others? We have bulletins from
S. Carolina describing the machines in use there but they
seem to be rather crude. Our idea is to plant, cultivate and
harvest in four 22-inch rows and we believe the time is not
far distant when beans can be produced as cheaply per acre
as the small grain crops. We will have a fall meeting here and
if you can send us samples of soybeans that are promising
we will be glad to test them in our demonstrations. We are
working with Purdue but as you probably know they confine
themselves to about two yellow varieties Midwest and just
recently they have replaced Ito San with Manchu. They are
taking some interest in a new selection called Dunkirk [sic,
Dunfield]. What do you know about Dunkirk? Will be glad
to have an answer to the many questions and will cooperate
with you if the opportunity arises.”
“Wish a copy of your Soybean book. Check enclosed.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Indianapolis, Route O,
Indiana.
371. Morse, W.J. 1923. Re: Opinions concerning best
varieties of soy beans, and harvesters. Letter to Guy P.
McKinnins, Parsons-McKinnis Co-operation, Route O,
Indianapolis, Indiana, May 25. 2 p. Typed, without signature
(carbon copy).
• Summary: “Dear Sir: I have your letter of May 12 with
reference to the soybean situation in your state. I am very

glad indeed to learn that you have had such a good trade in
seed beans this year. For the past three or four years many
of the growers in the corn-belt states have had the idea that
there would be an overproduction of soybean seed. In the
fall after harvest although the seed was abundant and there
seemed to be an overproduction, yet the following spring
the seed has been disposed of quickly and there has been
considerable demand for seed from those states which seem
likely to have an overproduction. In view of the greatly
increased acreage annually for forage, pasturage, and
ensilage purposes, it hardly seems to me that there will be
an overproduction, and if there should be a greater supply of
seed than could be handled for seed purposes the oil mills
will be in a position to take the seed at a price, I think, that
will be profitable to the farmer.
“Relative to selection work with the soybeans, the
Department is doing a very considerable amount of work
at the experiment station in Virginia. We have just planned
out around 1,000 selections which we made last year. The
selection work involved high yield and protein content,
high seed and forage field, habit, seed color, and disease
resistance.
“Concerning the Manchu variety, will say that the seed
of this variety has been in very great demand throughout the
northern states. It is the leading variety in Iowa, central and
northern Illinois, Indiana, Michigan, and Ohio.
“The Haberlandt is one of the favorite varieties in
Kentucky. It is a week to ten days later than the Mikado and
by many is considered a more desirable variety.
“The Lexington and Arlington varieties are both good
forage sorts, the Arlington being a black-seeded sort while
the Lexington is a small olive-yellow-seeded variety. I know
that the Arlington will give a much heavier yield of forage
than the Lexington, but I do not believe it will outyield
it in seed. If you care for any of the varieties such as the
Lexington, Arlington, or Haberlandt, I will be very glad
indeed to send you trial packages.
“With reference to the harvesters that are being used in
different parts of the country, will say that most harvesters
are now used in southern Virginia and in North Carolina.
There are several different types used in these states, some
of which do very good work. I understand that in your state
two men have invented a two-row harvester. I suggest that
you write to Prof. W.A. Ostrander, Indiana Experiment
Station, Lafayette, Indiana, who can put you in touch with
these men. Last season I had an opportunity of seeing a
four-row harvester at work in Virginia. This harvester was
manufactured by the planter and as yet has not been put on
the market.
“Relative to your fall meeting, I am sending you
four-pound samples of varieties that may be of value for
demonstration.
“Concerning the selection called Dunkirk, I must
say that I have no data as yet. I will write Prof. Ostrander
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regarding this variety and obtain from him a history of it and
possibly a sample of seed.
“As to the soybean book which was recently published,
I refer you to the McGraw-Hill Book Co., 370 Seventh Ave.,
New York, N.Y.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.

Note: As of Sept. 2005, we can find no subsequent
records that mention the International Vegetable Oil Co.
However, in 1924, the Eastern Cotton Oil Co. began solvent
extraction of soybeans at Norfolk, Virginia.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.

372. Hackleman, J.C. 1923. Re: Soybean variety
demonstration in 27 counties. Morse’s upcoming visit. Letter
to W.J. Morse, Bureau of Plant Industry, USDA, Washington,
DC, July 9. 2 p. Typed, with signature on letterhead.
• Summary: “Dear Professor Morse:... We have 27 county
soy bean variety demonstrations this year, and I should like
very much for you to spend some time with us in this State...
Perhaps, September would be better, since the Corn Belt Soy
Bean Meeting has been advanced to September 11th.”
Hackleman and the people at the new soy bean mill
at Monticello hope that Morse can visit Piatt County for
a meeting. “They propose to invite the leading soy bean
growers from Piatt, Champaign, Macon and DeWitt
counties–make it an invitational affair–and they expect to put
on a real entertainment for us. Last year they put on one of
the finest ‘feeds’ I ever had the pleasure of attending. They
had about eight or ten from the College here out to their
meeting, and I think it was voted a ‘howling success’. Mr.
Watson, the farm adviser, has asked us to set the date and
outline the program.
“They are primarily interested in getting information
regarding harvesting and handling the soy bean seed crop.
I thought of having Professor Lehmann, who is chairman
of a special committee on this subject, appointed by the
American Society of Agricultural Engineers, to give us a
report of his findings; to have you give us your observations
on the machine that are in operation in the east; and then
to have someone give us a rather detailed statement of the
experiences of corn belt farmers who are harvesting beans
with special harvesters. I think these talks, if supplemented
with a large number of pictures, would be very interesting
indeed.”
Morse replies on July 12: “It would surely be a great
pleasure to be in Piatt County for the meeting, I am very
anxious indeed to look over that mill and hear the results
that they have obtained. It may interest you to know that the
International Vegetable Oil Co. is erecting a new solvent
process mill at Norfolk [Virginia], and I understand this
mill will be in operation for soybean about the middle of
November.”

373. Cates, J. Sidney. 1923. New stunts in harvesting soys:
Cheaper ways to handle the job are being worked out.
Country Gentleman 88(28):5, 30. July 14.
• Summary: “This is one of a series of articles gathered...
from every part of the United States... for the purpose of
suggesting to farmers ways of increasing their income.”
“Prof. J.C. Hackleman, of the University of Illinois,
voiced the point of view I found all through the Corn Belt
states when he remarked to me a few weeks ago: ‘The soy
is one crop we are trying to raise with machinery which
belongs to other crops. I am not sure that is going to be a
success very much longer. We have passed the experimental
stage and are ready to get into commercial production of
beans. This is going to mean special machinery.
“’We have special machinery for every other crop... The
fellow with ten to twenty acres of beans is going to cut the
crop for hay. The grain crop is always going to be grown in
large acreage. It will have to be in order to be economical.’”
The most economical way of harvesting soy beans
is with a picker, which was developed in eastern North
Carolina years ago. “The economy of this outfit, as compared
to harvesting with a binder, a self-rake reaper or with a
mower, was brought out several years ago in a study of a
large group of soy-bean farms made by A.G. Smith of the
old Office of Farm Management. This study, summarized,
shows that it took .84 man days and .55 horse days to harvest
an acre of beans by the picker plan. Using a grain binder and
thresher, as is now the usual Corn Belt practice, it took .99
man days and .77 horse days to complete an acre. This is an
increase of approximately 18 per cent man labor and 40 per
cent horse labor over the picker scheme. In this study the
self-rake reaper required 1.4 man days and 1.29 horse days
to the acre. Harvesting with mower and thresher, the man
labor was 1.02 days an acre, and horse labor .60.” Also the
picker, which picks the beans directly from the stalk, gives
a much higher quality of beans than any other harvesting
plan. Moreover the beans are not cracked in harvesting as is
sometimes the case when the beans are threshed.
Harvey Clapp in Accotink, Virginia, raises 100 acres of
soys. “His farm is entirely motorized.” Mr. Clapp built his
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own planter, cultivator, and harvester. While the binder has
proved the most popular harvesting implement, a great many
farmers still use the old-style self-rake reaper. Mowers with
a buncher attachment are also in use on many farms. Beans
harvested with the binder are set up in shocks without caps.
“Wherever corn is a crop of importance, the soy is
creeping in, for forage and for hogging down. Soy beans
and corn supplemented by a mineral mixture puts the same
rapid growth on hogs as corn and tankage. And at the Indiana
station they are crying from the housetops the results of a
study which seems to show that twelve acres of beans and
forty acres of corn will feed just as many hogs as eighty
acres of corn alone. And they are claiming out in Ohio and
Indiana that clover-sick land after a round of soy beans can
be put back to clover and will grow a splendid crop.
“All these findings seem to mean a year by year increase
in seed demand and a good price for the man with seed beans
for sale.”
A large photo shows a grain drill following a reaper
harvesting the soys. Each machine is pulled by a team of
horses. Broadcast beans leave the land in good shape for
wheat seeding.
Note: This is the earliest document seen (March 2007)
that mentions Harvey Clapp of Virginia; he developed an
early soybean harvester, considered a forerunner of the
combine.
374. Hackleman, J.C. 1923. Re: Speakers and program for
meeting at Monticello, Illinois. Letter to W.J. Morse, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC, July 17. 2 p. Typed, with signature on
letterhead.
• Summary: “My dear Mr. Morse: We have about decided
that the best time for you to visit Illinois will be the first
week in September.” They would travel the first four days
(Sunday to Wed.), then conclude the week “with a meeting in
Monticello the afternoon and evening of the 5th, and on the
South Farm, here at the University, all day September 6th,
thus making September 6th Illinois Soy Bean Day. Friday
and Saturday have not yet been arranged for...” Then they
will drive to Wisconsin, visiting two or more soy bean plots
as they go north.
The people at the Monticello plant are “anxious that this
meeting be a most valuable one, from the standpoint of the
future of the soy bean in Illinois. They are going to discuss
almost solely the handling of the seed crop. The following
are the suggested speakers for this meeting:
“W.J. Morse–’Soy Bean Harvesters in the United States.’
“E.W. Lehmann–’Summary of a Questionnaire Sent
5,000 Soy Bean Growers in the Corn Belt.
“Carl Walker–’My Experience with a Soy Bean
Harvester.’
“We were wondering if it would be possible for you to
get Mr. Clapp, who, I believe, has built a special soy bean

harvester, to come with you on your western trip, taking in
the soy bean work in Illinois and going on to Wisconsin... At
this same meeting they will have at least one administrative
officer, preferably a member of the board of directors, or
one of the chief men in the Research Department of the
International Harvester Company, the John Deere Mfg.
Company, the Avery Mfg. Company, and perhaps other
manufacturing companies who might be interested in this
problem.”
“Professor Piper tells me you are going to furnish
me some suggestions for a talk that he wants me to make
before the American Society of Agronomy, in Chicago, in
November. I will be glad to have all the help you can give
me.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
375. McCuen, G.W. 1923. Hints for soybean threshing. Ohio
Farmer 152(8):158. Aug. 25.
• Summary: “While the acreage of soybeans in Ohio has
increased greatly during the past year, the threshing facilities
in the field have not kept any where near abreast with the
increased acreage.” The power required in threshing beans
and other considerations are taken up.
376. Malin, D.F. 1923. “Bill” McArthur’s soy beans: Soy
beans are all important in the cropping system at Ianoka
Farm [Iowa]. Wallaces’ Farmer 48(35):1149. Aug. 31.
• Summary: Bill McArthur’s soy beans are one of the
agricultural features of Cerro Gordo County in Northern
Iowa, and he is considered the dean of soy bean growers in
the area. On his farm, soy beans have the limelight. This year
he has planted 90 acres of Manchus and Early Blacks.
“On the McArthur farm soy beans are probably used
for more different purposes than on any other Iowa farm.
The crop is annually planted with corn, both for silage and
hogging down. A considerable acreage is harvested for seed
each year and a part is always cut for hay. The beans in
ground form are extensively used for feeding the live stock
kept on Ianoka Farm, as the McArthur place is known.”
Also discusses: Method of making soy bean hay. Rate of
seeding for seed crop. Soy beans in the crop rotation.
A photo shows men using a regular threshing machine to
thresh soy beans in front of McArthur’s barn. He changes all
the pulleys on the cylinder shaft, putting on the larger pulleys
to slow down the cylinder and speeding up the separation.
The cylinder speed should be reduced to about 300 to 400
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revolutions per minute. Address: Iowa.
377. Park, J.B. 1923. Harvesting soybeans for seed. Ohio
State University, Extension Service, Crop Talk No. 1. 4 p.
Aug.
• Summary: Contents: Introduction. Time of harvesting.
Methods of harvesting. Special soybean harvesters.
Threshing. Storage of seed.
“The time at which soybeans ripen varies with latitude,
variety, and season, extending from the first or second week
of September in northern Ohio to early October for the
later varieties in southern Ohio. A striking characteristic
of soybeans, which makes them better adapted to seed
production than most legumes, is their uniform maturity.
Many legumes continue blooming for a long period so that
flowers and ripe seeds are present on the same plant, but
the soybean is nearly as definite in its maturity as wheat. As
maturity approaches, the leaves turn yellow and drop, the
lower leaves first. At the same time the pods turn yellow and
then brown as they ripen. Most varieties have a tendency
for the pods to burst open and hatter the seeds soon after the
pods are dry. Varieties differ in this respect. Medium Green
shatters especially badly while Peking and Manchu are
notable nonshattering. A hot dry season will cause greater
loss from shattering than a cool, moist season.”
“Special soybean harvesters–Machines especially built
for harvesting soybeans from the mature standing plants are
used extensively in the southern states. The most common
type is a two-horse, single-row machine consisting of a
rectangular box mounted close to the ground on two wheels.
As the machine passes over the row, a wooden bar cylinder
with long iron fingers, revolving parallel to the row threshes
the beans out and throws them back into the box along with
many threshed pods and pieces of stem. A man with a fork
rakes them to the rear of the box and throws out the coarser
trash. Another type of harvester cuts, threshes, and cleans
the beans in one operation, discharging the straw upon the
ground.” Address: Ohio.
378. Thomasson, R.R. 1923. Soybeans to the rescue: In
Missouri the crop has found a soft spot in the heart of the
farmer with a rundown farm. Dairy Farmer 21(19):16-17,
29. Oct. 1.
• Summary: The article begins: “There are two types of
farmers: One who says ‘Give me the season, plenty of rain,
and keep the chinch bugs away and I still can grow enough
crops on the old fields to feel my stock;’ and the other who
says, ‘Give me soybeans I will defy drouths and insect pests.’
Any man can have his soybeans, but it is a long, long wait
for the other fellow until all seasonal conditions are right.
The sheriff will pass the farms of a lot of soybean growers
on his way to foreclose a mortgage on the man who waits for
the Lord to bless him with rain at the proper times thruout
the season.”

In Pulaski County, says County Agent C.C. Keller,
there are thousands of acres of poor upland soil. “A legume
in the rotation and more roughage to make more manure
has been badly needed. And still the farmers knew so little
about growing soybeans two years ago that I had difficulty
persuading five or six to plant small demonstration plots.
Those demonstrations resulted in fifty men growing 300
acres this year, and with hardly an exception they were
satisfied when they cut the hay. They were more than
satisfied when they began feeding that hay to their dairy
cows.”
The Virginia variety is best adapted to thin soils, with
Wilson as a second choice. The Virginia and Wilson were
the only two that could be harvested with a binder or mower.
Morse is a favorite on the more fertile farms of the state.
So is Haberlandt, but it has not been grown as extensively.
“The greatest objection to the crop that the farmer is finding
is probably the difficulty in obtaining seed. Machinery is
not available in most communities for threshing the beans.”
However counties such as Linn and Pettis are developing
the seed end of the crop. “Linn county produced a surplus
of 4,000 bushels this year. It was a pioneer soybean county.
Two men, E.A. Loomis and W.P. Brinkley, have grown
soybeans since 1903. For several years they were the only
men in the county to devote any attention to the crop. There
are now more than 1,200 men finding a place in their rotation
for the soybean, according to County Agent J. Robert Hall.
The majority of these men use them for hay and as a soil
builder. The Linn county soybean growers association was
organized in 1920 to facilitate selling the surplus seed.”
The article concludes: “The crop offers itself as a last
chance for the man on the road to a completely worn-out
soil who has passed the turn in the road where he might have
taken on clover in his crop rotation.”
Photos show: (1) Three men standing in a field of
soybeans and cowpeas on the farm of D.N. Dabbs in
McDonald County, Missouri. (2) Hulling soybeans in front
of a barn on the farm of Finis Fouts, Deer Creek, Indiana,
and transporting the hay up to the loft.
379. Kempski, Karl E. 1923. Die Sojabohne: Geschichte,
Kultur und Verwendung unter besonderer Beruecksichtigung
der Verhaeltnisse in Niederlaendisch-Indien [The soybean:
History, culture and use, with special attention to the
situation in the Netherlands-Indies]. Berlin: Paul Parey. 88 p.
Illust. Index. 22 cm. [101 ref. Ger]
• Summary: Contents: Introduction. Some remarks on the
soybean’s early history (p. 8). Overproduction of soybeans
in Manchuria after the Russo-Japanese War–English oil
mills make their first trials (p. 9). Soybean production in
Manchuria (p. 10-11). Soybean production in Korea (p.
11-12). Soybean production in Japan (p. 13-15). Soybean
production in America–Soybean meal and soybean milk are
introduced (p. 16-22). Soybean production has also expanded
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in Africa, British India, and the Philippines (p. 22-23). The
introduction of soybean cultivation to Europe (p. 23-25).
The many uses of the soybean in Europe (p. 25-26). The
many uses of soy oil (p. 26-27). Old and new methods of
obtaining soy oil (p. 27-31). Soybean production and use of
soybeans in the Netherlands-Indies (Niederländisch-Indien)
(p. 31-61). A table gives the production of soybeans on Java
in bouws (1 bouw = 1.7537 acres = 7096.49 square meters).
In 1921 the production was 226,186 bouws. Of this: West
Java 12,980 bouws. Central Java 162,124 bouws. East Java
61,082 bouws. Thus, Central Java produced about 71.7% of
Java’s soybeans.
Appendix: Descriptions of how the most important
soybean products are manufactured: In Java (tao-hoe
[tofu]), tempeh, ketjap [soy sauce], tao-tjiong [or tao-jiung,
a term, and perhaps a product, between doujiang and taotjo, Indonesian-style miso] (p. 62-65), in China and Japan
(soy sauce, miso, tofu, frozen tofu, natto, soymilk) (p. 6568). Supplements: I: Soybeans in Manchuria (p. 69-75). II;
Hansamuehle [Hansa Muehle] in Hamburg, Germany (p. 75).
III: The Soybean by Piper and Morse (p. 75).
Note the extensive, early bibliography. Unfortunately, it
contains many errors.
This book is largely a review of the literature, but with
some original information, especially on Indonesia and
Germany. In 1923 Java imported 150,000 to 200,000 tons
of soybeans and had a population of 35 million. The area
of soybeans planted in Java (including Madura) increased
from 157,600 ha in 1918 to 164,700 ha in 1922 (p. 32).
In 1921, 67.3% of Java’s soybean acreage was in Central
Java, 20.7% was in East Java, and only 5.7% was in West
Java. (p. 35). Large quantities of soybeans are imported to
the Netherlands-Indies from Manchuria: 35,105 metric tons
(tonnes) in 1920, rising to 95,742 tonnes in 1922. From these
and local soybeans are made tempeh [spelled like this!], tofu
(tahoe; Bohnenkäse), soy sauce (Ketjap, Sojasauce), etc. In
Java, mostly black soybeans are grown. To make tofu yellow,
it is cooked in an extract of the Curcuma root / rhizome.
Sometimes it is also sun-dried or fried/roasted (gebraten).
Tempeh is inoculated with a piece of tempeh from a previous
fermentation, and often fried in coconut oil. Detailed
descriptions are given of the production of soy sauce (ketjap;
which is made from black soybeans) and Indonesian miso
(taucho; tao-tjiong). The author (p. 64) states that ketjap
and tao-tjiung are both inoculated using Hibiscus tiliaceus
(hibiscus) leaves, called waroe in Java. Today Germany, like
America, produces fresh and dried soymilk, fresh and dried
soya cream, meat analogs, and soy sauce (p. 25).
This book contains 17 interesting, old photos.
Descriptions of those reproduced from other periodicals are
omitted. (1) A soybean field on the farm Kikai Nojo near
Sempo-Station, Korea, owned and run by Mr. Moegling
(p. 12). (2) A combine used for harvesting regular beans in
California in 1918 (p. 19). (3) Many hydraulic presses in

a modern American oil factory (p. 29). (4) The equipment
used in steaming the soybeans before they are crushed in an
American “steam mill” type oil mill (p. 31). (5) The interior
of a British oil mill (p. 33). (6) The electrical generators
in a modern oil mill (p. 34). (7) Soybeans being harvested
manually at Madioen [Madiun, in East Java], Java (p. 48).
(8) Harvested soybeans being dried on racks in a field in
Java, and carried away by one worker (p. 48). (9) Workers
dividing up the harvest in Java (p. 50). (10) Threshing
soybeans with bamboo flails in the courtyard of a small
farmer in Java (p. 51). (11) Selling soybeans in a small
market in Central Java (p. 51).
Tables show: (1) Imports of soybeans to Germany from
1910 (43,500 tonnes) to 1912 (more than 125,200 tonnes)
(p. 24). (2) Soybean acreage in Java (including Madoera)
from 1918 (157,600 ha) to 1922 (164,700 ha) (p. 32). (3)
A breakdown of soybean area in Java in 1921 (of 226,186
bouws) into West Java (12,980 bouws), Central Java
(152,154 bouws), and East Java (61,082 bouws) (p. 35).
Note: 1 bouw = 1.754 acres (Johnstone 1975). (4) Imports of
Manchurian soybeans to Java (including Madoera) and other
parts of the Dutch East Indies (mainly Sumatra) from 1920
to 1922 (p. 36). (5) Yields (average or range) of soybeans in
various countries: Germany, Italy, British Indies, Manchuria
(incl. China and Korea), Japan, America (up to 2,700 kg/ha),
Java (p. 52). (6) Comparison of the nutritional composition
of soybeans, peas, and regular beans (Phaseolus varieties) (p.
53). (7) Comparison of the nutritional composition of soya
cheese (Sojakäse, tofu), beef, and lean pork (p. 53). (8) The
prices of white and of black soybeans in Java during January
and December 1922 and the same two months of 1923 (in
Gulden) (p. 56). (9) Comparison of yields, price, costs, and
profit for peanuts (Katjang tanah) and soybeans in Java
(p. 57-58). (10) Nutritional composition of canned frozen
tofu (based on E. Senft) (p. 68). (11) Exports of soybeans
from five Manchurian ports (Dairen, Antung, Newchwang,
Suifenho [Suifenhe], and Sansing) in 1919, 1920, and 1921
(p. 70). (12) Exports and value of soybeans from all of
China to four countries (Netherlands, Russia, Japan, Dutch
East Indies) in 1919, 1920, and 1921 (p. 72). (13) Exports
of soybean oil from five Manchurian ports (Dairen, Antung,
Newchwang, Suifenho [Suifenhe], and Harbin) in 1919,
1920, and 1921 (p. 72). (14) Exports and value of soybean
oil from all of China to five countries (England, Netherlands,
Belgium, Japan, USA) in 1919, 1920, and 1921 (p. 72).
(15) Exports of soybean meal from four Manchurian ports
(Dairen, Antung, Newchwang, Suifenho [Suifenhe]) in 1919,
1920, and 1921 (p. 73). (16) Exports and value of soybean
meal from all of China to three countries (Japan, Russia,
USA) in 1919, 1920, and 1921 (p. 73). (17) Names of the
five major railway lines in Manchuria (South Manchuria
Railway, Chinese Eastern Railway, Peking Mukden Line,
Kirin-Changchun Line, Saupingkai-Taonan Line) (p. 74).
(18) Amounts (in tons) of soybeans, soybean cake, and soy
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oil (Sojaöl) shipped over the South Manchuria Railway,
and the Chinese Eastern Railway in one year (p. 74). (19)
Railway transport and production amounts of the mills (in
tons) in Dairen and Newchwang of soybeans, soybean cake,
and soy oil (Sojaöl) during the year 1921 (p. 74). Address:
Agricultural Expert in Poerbasari te Pengalengan, Java.
380. North Carolina: the land of opportunity. Compiled and
published by State Board of Agriculture, W.A. Graham,
commissioner. 1923. Raleigh: Mitchell printing Co. 384 p.
Portraits. 24 cm.
• Summary: Soybeans are mentioned on 29 pages of this
report:
Page 124-29: “The Culture of Soybeans: The soybean
has been an important crop in certain portions of Eastern
North Carolina for more than a quarter of a century. Its
culture, beginning with a few counties in the northeastern
part of the State, has spread gradually to every county in the
State. The recent introduction of earlier varieties has made
it a popular summer legume throughout the Piedmont and
Mountain sections. At present our State is producing a larger
quantity of soybean seed than any other State in the Union,
and the acreage is increasing each year.
“Soybeans and Other Summer Legumes Compared: The
summer legumes with which the soybean must compete are
cowpeas, the mung bean, and velvet beans. When compared
with the best varieties of cowpeas, the soybean has produced
a third more hay and nearly twice as much seed per acre in
all sections of the State.
“At the time of planting, soybeans require a better seed
bed, and usually give a poor stand if planted deeper than one
and one-half inches. The soybean will stand a considerable
amount of frost in the spring or fall, while the cowpea is very
sensitive to cold. With the exception of a few varieties, the
soybeans are upright in growth, being easy to harvest for hay
or seed. Cowpeas, on the other hand, are viney plants, and
therefore more difficult to handle. Soybeans mature more
nearly at one time, while the cowpeas usually continue to
grow until frost.
“In order to compare the yields of seed and hay from
the best varieties of soybeans and cowpeas, the following
tables have been prepared from results at the different branch
stations. In each case the soybeans and cowpeas were grown
under the same conditions in 3-foot rows.
Table 1.: “Cowpeas and Soybeans Compared, Mountain
Branch Station, Swannanoa, N.C.” For each is given: 1. Seed
yield per acre in bushels. 2. Hay yield per acre in bushels.
Soybean varieties: Virginia (15.25; 5,225), Haberlandt
(18.20; 3,920), Manchu (14.21; 2,810).
Table 2.: “Cowpeas and Soybeans Compared, Piedmont
Branch Station, Statesville, N.C.” For each is given: 1. Seed
yield per acre in bushels. 2. Hay yield per acre in bushels.
Soybean varieties: Mammoth Yellow (16.62; 3,066),
Haberlandt (13.96; 2,749) Virginia (12.87; 2,330).

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

381. Crops and Markets (USDA). 1924. Soy beans move
freely as prices advance. 1(4):61. Jan. 26.
• Summary: “Soy beans moved more freely from growers’
hands during the period December 17–January 15 than
earlier in the season.”
“Many growers in the Corn Belt States are selling their
soy beans and holding corn and grain because the former
is bringing the best price. There is some indication that the
supply of seed quality soy beans is not excessive. Such
stocks are in strong hands and higher prices are anticipated
later as the planting season approaches.
“Prices paid growers advanced 10¢-40¢ in Tennessee
and the Corn Belt but remained unchanged in the eastern
States. Wilsons in Delaware were selling at $3.75 per 100
lbs.; Mammoth Yellows in North Carolina at $3, and in
Tennessee at $3.50; and Manchus and Midwests in the Corn
Belt at $2.90-$3.15”
A table lists prices offered growers for thresher-run soy
beans (per 100 lb) on 12 Dec. 1922, 17 Dec. 1923, and 15
Jan. 1924. Prices for the first two dates (in December) are
as follows: Delaware $2.60, $3.75; North Carolina $3.10,
$3.00; Tennessee -, $3,30; Illinois $1.95, $2.60; Indiana
$2.00, $2.85; Ohio -, $2.75; Missouri $3.30, $3.00.
An estimated 45% of the crop was sold by Jan. 15.
“Wilsons in Delaware were selling at $3.75 per 100 lbs.;
Mammoth Yellows in North Carolina at $3, and in Tennessee
at $3.50; and Manchus and Midwests in the Corn Belt at
$2.90-$3.15.” Address: Washington, DC.
382. Wolfe, T.K. 1924. Soybean culture. Virginia
Agricultural Experiment Station, Bulletin No. 235. 32 p.
March.
• Summary: Contents: Introduction. Climate. Soil. Varieties
(from early to late–Medium Black, Black Eyebrow, Duggar,
Ito San, Tashing, Elton, Ogemaw, Mongol, Chernie,
Pingsu, Jet, Virginia, Wilson, Shingto, Peking, Early Green,
Arlington, Manhattan, Wilson Black, Chestnut, Haberlandt,
Royal, Meyer, Austin, Swan, Flat King, Okute, Tokio,
Edna, Chiquita, Hope, Hollybrook). Seed. Preparation of
the seedbed. Fertilizers. Lime. Time of seeding. Methods
of seeding. Spacing. Machines used for seeding. Rate of
seeding. Depth of seeding. Inoculation. Effects of fertilizers
on inoculation of soybean seed. Cultivation. Soybeans in
mixtures [intercropping]: With corn, cowpeas, sorghums,
Sudan grass, or millet. Place in rotation. Soybeans for soil
improvement. Harvesting for hay. Harvesting for silage.
Harvesting for seed. Harvesters (Special harvesters, other
harvesters). Threshing. Comparison of soybeans and
cowpeas.
“The soybean or soja bean has recently become of great
importance in Virginia... The great increase in production
of soybeans is due largely to the fact that the seed can be
produced more cheaply than those of any other leguminous
crop now grown in Virginia. The relatively low cost of
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producing soybean seed is due mainly to the high acre yields
and to the ease of harvesting...
“It is unfortunate that sometimes the same variety is
known by several different names. For example, Midwest
is erroneously called Mongol, Medium Yellow, Roosevelt,
Banner and Hollybrook; Guelph is sometimes called Medium
Early Green and Medium Green. However, of the large
number of varieties of soybeans only about 20 are handled
by growers and seedsmen in the United States.”
Photos show: (Cover) Shocks of soybean hay in a field;
proper shocking is important in the production of good
quality soybean hay. (1) Two children standing in a field
of tall soybeans (Courtesy Wallace Brothers, Wallaceton,
Virginia). (2) Tests of soybean varieties in a field; the end
of each row is marked. (3) Six people in a field of soybeans
pulling out all plants which are not true to type. (4) A
man standing to the rear of a disk, pulled by two horses.
(5) Soybeans growing with corn. “A wonderful crop for
hogging off or for silage.” (6) One group of plants cut at
the right time for hay, the other at the right time for seed.
(7-8) Shocking soybean hay properly over a tripod curing
frame. (9) Two properly built tripod curing frames. (10-11)
Soybeans growing in a field at different stages of maturity
for harvesting. (12) A special soybean harvester–”The Little
Giant Bean Harvester. (13) A self-rake reaper. (14) Threshing
soybeans.
Table 1 gives yields of seed and hay of soybean varieties
at Blacksburg. For most varieties, the figures are based on
8 years of tests. The highest seed yields were produced by
Haberlandt (28.3 bu/acre), Manhattan (26.6), Virginia (26.0),
and Mongol (25.0). The highest yields of hay came from
Austin (3.0 tons/acre), Flat King (2.9), Haberlandt (2.8),
Tokio (2.8), and Hope (2.8). The earliest maturing variety
for seeds at Blacksburg was Medium Black (107 days). The
varieties recommended for general purpose in all sections
of the state for both hay and seed are: Virginia (129 days to
mature seed), Wilson (129 days), and Haberlandt (134 days).
Table 3 gives, for each of the varieties listed above:
Color of pubescence, bloom / flower, seed, seed scar / hilum.
Shape of seed. Habit of growth (slender or stout, erect,
bushy or twining terminals). Address: PhD, Agronomist,
Blacksburg, Virginia.
383. Justice, J.L. 1924. Simplifying soy bean culture.
Hoard’s Dairyman 67(12):446-47. April 4.
• Summary: “Having raised soy beans for more than ten
years, we have had varied experiences in planting and
cultivation.” Gives suggestions for growing soy beans
without the use of special equipment. For the seed bed, use
“a tractor-drawn tandem disc harrow or drag on behind, in
preparing the soil... Planting is done with a corn planter set to
drill the rows 42 inches apart.” To deal with weeds (a major
problem) use a “regular two section spike-toothed harrow”
and precise timing. The best method of harvesting is with a

regular grain binder. “Formerly, where we planted the soys in
wider rows and cultivated with shovel equipped cultivators,
the ground was left so full of ridges and was so rough that
we either had to cut the soys too high or run the sickle bar
into the ridges at times in order to get all the soy beans. This
is extremely hard on a binder and makes the draft pretty
heavy.” Address: Indiana.
384. Briggs, George M. 1924. Coming sure with soy beans.
Hoard’s Dairyman 67(13):481, 510-11, 514. April 11.
• Summary: Contents: Introduction. Where to plant them.
Selection of variety. Preparation of seed bed. When to plant.
Inoculate the seed. How to plant. Soy beans and corn (for
silage or hogging off). Machinery used in planting. Seed
required. Care of crop after planting.
“After years of trials, the Wisconsin Early Black is
recommended for all purposes on heavier soils or the fertile
sandy soils of northern Wisconsin. On central Wisconsin
heavy soils, Manchu, Ito San, and Black Eyebrow are
proving popular for all purposes, as also the rest of the state,
and in the northern third of the state on light and medium
soils as hay or silage.” Other good varieties: Medium Green,
Hollybrook (now called Midwest), Mammoth Yellow.
“In 1917, when acting as county agent in a northern
county, I ordered 200 bushels of Ito Sans for my farmers
from a seed company.” They grew tall but did not blossom–
because they were Mammoth Yellows.
“Soybeanisms: 1. Plant only on a well prepared seedbed.
2. Use only good seed. If in doubt, test. 3. Plant about corn
planting time. 4. Inoculate–take advantage of free nitrogen.
5. Plant shallow–especially on heavy soils. 6. Use harrow
or weeder frequently–in heat of day when plants are 3 to
6 inches high. 7. Plant solid 1½ bushels per acre, but only
on fertile soils. 8. Plant in rown to cultivate, on soils low in
fertility and low in moisture retaining qualities. 9. In planting
with corn, mix one-third soy beans and two-thirds corn, or
use attachment. Plant one soy bean to each kernel of corn.”
Photos show: (1) Two horses pulling a grain drill for
planting soybeans. (2-3) Farmers standing in a field of
soybeans, holding up soybean plants by the roots. Address:
[Madison], Wisconsin.
385. Davis, Russell S. 1924. A legume crop for cornbelt
farms. A Hereford breeder outlines his personal experience
with soybeans. Breeder’s Gazette 85(19):575. May 8.
• Summary: Cites experiments of the Indiana Experiment
station to show the profit in using soybeans for hog feed,
and finds that they are also useful for stock feeding. No one
soybean variety can be used for all purposes. For hogging
down or pasturing use the shorter varieties: Ohio 9035,
Midwest, Manchu, Morse, Ito San, Haberlandt, Medium
Green. For silage use the Virginia, Sable, and Illinois 13-19.
For hay use the Sable, Black Eyebrow, or Illinois 13-19,
which may be harvested with a binder. For stalkfield use
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Ebony for its black seeds. None but the earliest varieties can
be used north of the 42d parallel [which runs horizontally
across the middle of Iowa, the northern part of Illinois, and
just above the northern boundary of Indiana and Ohio].
Minnesota, Wisconsin, Ontario (Canada) and most of
Michigan lie north of the 42nd parallel. Address: Adams
County, Illinois.
386. Pfeiffer, János. 1924. A szójabab szántóföldi termelése
[Soybean cultivation on arable land]. Gazdasagi Lapok
(Agricultural Papers) 76(17-18):180. May 11. [Hun]
• Summary: After having read the series of articles published
about the significance of soybean in volumes 5, 6, and 7 of
Gazdasági Lapok by Sándor Fáber, an excellent teacher of
ours, I feel compelled to share my experiences I directly
obtained-as a producer of soybean on a large area during
the past year in connection with soybean production, with
especial consideration given to the factors that the esteemed
Professor holds to be worthy of study. I would not like
to deal with those individually in greater detail, since the
comprehensive (and excellent) article referred to above
already lists all of the advantageous features and the utility
of soybean. In these few lines, I wish only to lay bare the
facts and to prove the opposite of the statement that many
use against soybean: that it does not ripen in the climate
of Hungary. Indeed, every bean I grew matured / ripened
beautifully to become hard as a rock. This past year, I grew
soybean on a total of 16 cadastral jugerums [one cadastral
jugerum is about 1.4 acres] and experienced no problems
worthy of mention with the 134 quintals [13,400 kg] of seed
harvested despite the fact that both October and November
(the first period for building up storages) were overly wet.
I would like to give a very brief account of the production
procedure with which I achieved the average yield of 839
kg per cadastral jugerum in the first year. I call soybean the
plant of the future because the seemingly endless features
it boasts will make it very much so: little seed requirement,
no special requirements regarding soil, minimal care costs,
good nutrient provision, excellent crop to plant before wheat,
etc. The only problem is that farmers are not familiar enough
with this valuable plant, which is why it is priced incorrectly
on the market. However, if we consider the important
characteristics it has both for human and animal nutrition–
just as it was stated by Professor Fáber–it deserves to be in
the very first spot amongst these crops. I sowed soybean
originating from Manchuria in sandy clay soil after a deep
fall ploughing; in one part of the plot, it followed a crop
of seed corn preceded by alfalfa, while the other part was
sown in area where manure had been worked into the ground
during the fall. Before the soybean was sown, the ground
was prepared with harrows, rollers, and harrows again, with
weighted rollers used in any places where the soil was found
to be too loose. After the earth was thus excellently prepared,
18 kg of seed per cadastral jugerum of the Kühne variety

way sown on May 1, 2, and 3 in a depth of 3-4 cm with a
row spacing of 58 cm. Germination was quite uniform, with
distances between the individual plants in the rows around
5-10 cm, meaning no thinning / singulation was necessary.
As regards the row spacing, it must be noted that in my
experience the spacing could have been 70 cm in areas where
the plant grew thick and 40 cm where they were thinner /
weaker. There was a bit of a late frost after the plants had
emerged, but I did not notice any sustained damages. We
experienced the following amounts and distribution of
precipitation during the growing season: May 45.5 mm on
6 rainy days June 108.1 mm on 11 rainy days July 64.4 mm
on 9 rainy days August 68.4 mm on 7 rainy days September
72.8 mm on 6 rainy days October 86.7 mm on 8 rainy days
The plants first received care when they reached a height
of 15 cm: a horse-drawn hoe was used between rows, with
manual hoeing only in areas found to contain slightly more
weeds. Since the weeds were quick to grow back after the
hoeing, the process was repeated in between the rows. The
first small flower appeared in 5 July. The soybean started to
ripen around September 20 and was fully ripe by October 15,
when the harvest was started by plucking whole plants from
the ground in some areas and by cutting the stems in others.
These were bound in sheaves, and the sheaves were used
to form pyramids of 4-5 sheaves each, which were left on
the ground to continue ripening. After the seeds had totally
ripened, the sheaves were collected during the morning and
in the afternoon (when the pods contracted a bit) into ricks
3 meters wide and 4 meters long at distances that allows the
threshing machine to pass between them. A steam-powered
thresher was used for threshing, which was performed
only during the warm, daytime hours, leaving four flails on
the drum and leaving the separating drum wide open. The
breakage was therefore minimal (2.5%) and threshing was
optimal. After threshing, the pods were steeped to soften
them. In this condition, animals were happy to consume
the pods, and were moreover eager to eat both the plant
in its green state and the seeds, without any negative
consequences. I would like to refer to the comparative
analysis performed by Kellner to substantiate the high
nutritional value of soybean:
Seed corn: Dry matter 870.
Protein 66.
Fat 39.
Fiber and nitrogen-free extract 670
Soybean (seeds): Dry matter 900.
Protein 262.
Fat 158.
Fiber and nitrogen-free extract 225.
The numbers speak for themselves. I have heard that
in-depth experiments on the use of soybean for human
consumption and as fodder for animals are presently under
way. Address: Hungary.
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387. Prairie Farmer. 1924. New soybean harvester.
96(43):1183. Oct. 25.
• Summary: “The latest in farm machinery is the combined
soybean harvester and thresher. A 12-foot machine that cuts
and threshes the beans in one operation will be demonstrated
on he Garwood Brothers farm, near Stonington, in Christian
county, Illinois, on Saturday, October 25. In writing us about
the demonstration, Clair Hay, farm advisor, says; ‘The boys
have harvested 40 acres of Manchu beans with it and it
does very well but needs a few more adjustments. It works
as well as the ordinary threshing machine. They have 160
acres of AK’s to work on and it will be in AK’s that the
demonstration will be held. The machine cuts and threshes
the beans all in one operation; the clean beans going into a
wagon which is pulled right along with the harvester. The
straw is thrown back out of the machine ready to be plowed
under, or with the proper attachments the straw can be
bunched and picked up to be put in the barn or stack.’”
Note 1. On 22 Oct. 1924 the first combine was used to
harvest soybeans on the farm of the Garwood brothers in
Stonington, Illinois. A representative from Prairie Farmer
covered the event and took a photo–which appears in
Soybean Digest, Sept. 1944, p. 26.
Note: This is the earliest document seen (Oct. 2013)
concerning a combined harvester and thresher in Illinois. The
first combine that ever operated in Illinois was brought into
the state specifically to harvest soybeans.
388. Crops and Markets (USDA). 1924. Soy bean production
much less than last year: Soy bean acreage, yield, and prices.
2(19):293. Nov. 8.
• Summary: “The 1924 commercial production of soy
beans is expected to be 20% less than last year, according to
reports received by the Department of Agriculture. The total
acreage harvested for seed is nearly equal to last year, but
in practically all the States the yield per acre was reduced,
largely because of unfavorable weather conditions.”
Delaware is a “heavy producer of Wilsons.” “The small
production of Mammoth Yellows in North Carolina may be
offset by larger supplies from adjoining states...”
A table gives statistics for Delaware, Maryland, Virginia,
North Carolina, South Carolina, Tennessee, Georgia, Indiana,
Illinois, and Missouri. For each state is given: (1) 1924
acreage for seed compared with 1923 (%). (2) 1924 yield per
acre compared with 1923 (%). (3) Prices offered growers for
thresher-run soy beans (per 100 lbs.). (3a) Nov. 12, 1921.
Ranges from $3.05 in Tennessee down to $2.15 in Indiana.
(3b) Oct. 23, 1922. Ranges from $2.55 in Tennessee down
to $1.75 in Illinois. (3c) Oct. 24, 1923. Ranges from $3.15
in Delaware down to $2.00 in Indiana and Illinois. (3d) Oct.
22, 1924. Ranges from $5.00 in Maryland down to $2.25 in
Illinois. Address: Washington, DC.
389. Garwood Bros. 1924. Re: Satisfaction with reaper-

thresher for harvesting soybeans. Letter to Massey-Harris
Harvester Co., St. Louis, Missouri, Nov. 11. 1 p. Typed,
without signature (carbon copy).
• Summary: “The reaper-Thresher which we purchased
from you to harvest our beans was a complete success as a
bean harvester. We harvested 212 acres of beans with a great
saving of time, labor and money. We figure that we saved
at least $4.00 per acre over the old method of cutting with a
binder. We intend to harvest our wheat, oats and clover seed,
also with this machine. Most everyone who saw the machine
work seemed to think it was a great success. We were
well pleased with the way your Company got behind the
proposition and with the men you sent to help us make a go
of it. There is no doubt in our minds but what the Combine
is a coming machine in Illinois. We know it is a winner for
harvesting beans. We harvested 60 acres of weedy beans that
we could not have saved otherwise.”
Note: This is the earliest document seen (June 2021)
that uses the word “Combine” (or “Combines,” regardless of
capitalization) in connection with soybeans–in the document
or in the title.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Box 87–Martin-Means. Folder–Massey Harris Harvester Co.,
Inc.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Stonington, Illinois.
390. Farm Implement News (Chicago, Illinois). 1924.
Combined harvester tested in soy beans. 45(46):11. Nov. 13.
• Summary: “More than 2,000 persons, including
farmers, implement dealers, county agents and experiment
station men, witnessed an interesting demonstration near
Stonington, Ill., recently when a test was made of a MasseyHarris combined harvester-thresher in the harvesting and
threshing of soy beans. The demonstration took place
on the farm of Garwood Bros., who had arranged for the
demonstration through Baughman Bros., implement dealers
at Taylorville, Ill.
“According to reports from men who were present,
the outfit worked with entire satisfaction, and on the day
of demonstration handled nearly thirty acres, harvesting,
threshing and carrying the beans to the granary at a cost of
about 5 cents per bushel.
“C.A. Denison, manager of the Massey-Harris
Company’s branch at St. Louis [Missouri], states that the cost
of harvesting with a binder, tying in bundles and threshing in
the old way is 30 cents a bushel.
“One of the drawbacks to raising soy beans has been the
difficulty in harvesting and threshing. It is believed that the
success of this demonstration will lead to a big increase in
the acreage of soy beans in central Illinois.”
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391. Farm Implement News (Chicago, Illinois). 1924.
Combines in the corn belt (Editorial). 45(47):12. Nov. 20.
• Summary: This prophetic editorial begins: “The recent
tests of a combined harvester in Illinois in harvesting soy
beans may prove a milestone in the extension of the use of
this great labor-saving machine from the comparatively dry
grain growing sections of the west to the eastern part of the
country more blessed with rainfall.
“Heretofore the sale of harvester-threshers has been
limited to those areas where the low average rainfall during
the harvest season permitted the grain to ripen in the head
dry enough to be threshed immediately after cutting.
“Oddly enough, the first successful combined harvester
recorded in implement history, a machine that actually
cut and threshed grain at one operation, was invented and
developed in Michigan by H. Moore and J. Hascall of
Kalamazoo. A patent on this machine was taken out in 1836.
The date is significant when one thinks that it was ten years
later, or 1846, before the McCormick reaper was placed
commercially on the market. These early Michigan inventors
met the same difficulty that prevents the use of combines in
grain harvest in the corn belt today–that the time to cut the
grain is not the time to thresh it.
“The adaptation of the combined harvester to soy
beans may open up a market of profitable proportions, for
the acreage devoted to this valuable legume is increasingly
rapidly each year in states such as Illinois. Soy beans provide
a much-needed supplement to corn in stock feeding.
“Heretofore there has been no machinery that harvested
soy beans for seed to the satisfaction of the growers. Binders,
reapers and mowers have been used for cutting; so have bean
harvesters. But in all cases much difficulty has been reported
due to shattering, and the expense of cutting and handling the
crop in this way followed by threshing with a grain separator
adapted to beans has been high. With the harvester-thresher
it has been shown possible to cut and thresh the beans in
one operation with minimum shattering and at low cost. The
price received for soy bean seed is sufficient to justify the
large grower to purchase a machine as expensive even as a
combine.
“The fact that one farmer has used a combine
successfully for soy beans does not necessarily mean
that large trade will immediately arise, but at least it is an
indication of a possible development in sales worth noting
and following up by manufacturers and dealers.”
Note: This is the earliest published document seen
(June 2021) that uses the word “combines” (or “combine”)
in connection with soybeans–in the document or in the title.
Address: Assoc. editor.
392. Crops and Markets (USDA). 1924. Soy bean prices and
movement. 2(22):341. Nov. 29.
• Summary: Gives statistics for Delaware, Maryland,

Virginia, North Carolina, South Carolina, Tennessee,
Georgia, Indiana, Illinois, and Missouri. For each state
is given: (1) Prices offered growers for thresher-run soy
beans per 100 lbs on Nov. 20 of 1922, 1923, and 1924. (2)
Percentage of crop sold by Nov. 20 of 1922, 1923, and 1924.
Address: Washington, DC.
393. Denison, C.A. 1924. Re: Use of combine to harvest
soybeans. Letter to Mr. W.J. Morse, c/o Department of
Agriculture, Washington, DC, Dec. 19. 2 p. Typed, with
signature on letterhead.
• Summary: “In talking with Mr. John Smith at Tolono,
Champaign County, Illinois, regarding the culture and
harvesting of soy beans, he referred to you as being
interested in the subject and would, no doubt, be in position
to supply us with some information.
“Our recollection is that Mr. Smith spoke of telling you
about the Massey-Harris Combined Reaper-Thresher being
operated successfully in harvesting soy beans on the farm of
Garwood Bros., Stonington, Illinois, this year.
“We enclose a descriptive folder of this machine [which
is missing]. It cuts a swath of 12-ft. harvesting and threshing
the beans with one operation. It is capable of handling
about 25 acres per day and is operated with four men. One
on the Tractor, one on the Reaper-Thresher and two men
to haul the beans to the granary. This enables the farmer to
handle the crop much more economical [sic] and speedily
than heretofore and is looked upon as the solution of the
harvesting and threshing of the soy bean crop.
“Our figures at Stonington indicate that this crop can
be harvested and threshed and placed in the granary for an
actual current expense of about 5 cents per bushel and taking
into consideration the over-head expense of depreciation, a
total of about 8 cents per bushel, whereas it has been costing
the farmer from 25 to 30 cents per bushel.
“It is also a saving of seed and we attach a copy of a
testimonial letter from Garwood Bros. [which is included
and cited separately; dated 17 Nov. 1924], indicating their
satisfaction. Our opinion is that this will, within the next two
or three years, become in general use throughout the soy
bean growing locality, and will have a tendency to promote
an increased acreage.
“We now have a satisfactory machine for this work. It
is our regular stock machine that has been built for years
having been sold in the grain sections of South America,
Australia and the Central West of this country.
“For soy beans we supply additional sieves and reduce
the speed. These are the only changes.
“We are, in order to place the matter before the growers
intelligently, interested in some information as to the amount
of soy bean meal or cake and oil imported into this country
and as to it’s [sic] general uses.
“Mr. Smith suggested that you would, in his opinion, be
interested to the extent of being able to furnish us with such
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information as we would require in endeavoring to place the
matter before the growers in an intelligent way so that they
would realize the magnitude of the enterprise.
“Any interest you might take in this will be appreciated
and we thank you in advance. Yours truly.”
Note: The letterhead shows that the company’s head
office and factory are at Batavia, New York.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Box 87–Martin-Means. Folder–Massey Harris Harvester Co.,
Inc.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Manager, Massey-Harris
Harvester Co., Inc., Branch Office at St. Louis, Missouri.
394. Crops and Markets (USDA). 1925. Soy beans selling
freely in East. 3(4):61. Jan. 24.
• Summary: “The movement of soy beans from growers’
hands has been below that of last year in all producing
sections except North Carolina. In the latter section reports
to the United States Department of Agriculture indicate that
65% of the crop has been sold by growers up to January 14,
compared with 35% up to a similar date last year.”
A table titled “Soy bean price and movement by states”
gives statistics for Delaware, Maryland, Virginia, North
Carolina, South Carolina, Tennessee, Illinois, Indiana, Ohio,
and Missouri. For each state it gives: (1) Prices offered
growers for thresher-run soy beans, per 10 lbs. on Jan. 18,
1924; Dec. 16, 1924; Jan. 14, 1925. (2) Percentage of each
crop sold by Jan. 18, 1924; Dec. 16, 1924; Jan. 14, 1925.
Address: Washington, DC.
395. Willard, C.J. 1925. The time of harvesting soybeans
for hay and seed. J. of the American Society of Agronomy
17(3):157-68. March.
• Summary: “Contribution from Department of Farm Crops,
The Ohio State University, Columbus, Ohio...” When
should soybean be cut for hay? The earliest date that can be
considered is when the beans are at the “well formed stage”
when vegetative growth is completed; earlier cutting leads
to a loss of yield. The latest possible date is when the onefourth of the leaves appear yellow; at that point the greatest
dry weight is obtained but the hay is difficult to cure. “The
maximum green weight is reached one or two weeks earlier
than the maximum dry weight.”
When should soybeans be harvested for seed? At “any
stage in which it is practical to cure them for seed under
corn-belt conditions. In the South, where soybeans are cured
on frames, they are sometimes cut when only half the leaves
have fallen, in order to avoid the loss from shattering when
cutting with a mowing machine, and to improve the feeding
value of the straw.” About 40% of the mature crop is seed.

“These conclusions apply to soybeans of the determinate
high-seed-producing type such as Manchu, Midwest, Ito San,
and Mammoth. It is probable that they apply in general to
vining varieties such as Wilson, Arlington, and Virginia, but
this has not been determined.”
The study includes tables showing yields of soybeans
at different periods of maturity, 1919-1922; and other data
concerning soybeans at different periods of maturity, 19191922. Address: Asst. Prof., Ohio State Univ., Columbus,
Ohio.
396. Morse, W.J. 1925. Re: The best machine at present
available for harvesting soybeans. Letter (memorandum)
to Prof. C.V. Piper, USDA, April 14. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Prof. Piper: In regard to your request
for information on the best machine at present available for
harvesting soybeans, will say that there are several types of
harvesters that are used in different places very successfully.
In North Carolina, southern Virginia and some other parts
of the South, the harvester known as the Carolina pickers
is employed quite extensively and with success. One of the
principal complaints against these machines is that only one
row is harvested at a time. In the Middle West states the
broadcast harvester, by means of which the beans are cut and
thrown [?] to a cylinder where they are thrashed and then
cleaned, is coming into use. A few were used last season for
the first time, and very good results obtained.
“The trouble with this machine is that it is rather
expensive. It is manufactured by the Massey Harris
Harvester Company, St. Louis, Missouri. There is also
another machine which beats out the seed from the standing
vines on the principle of the Carolina Pickers, but this
machine will harvest broadcast beans or row either. It is
manufactured by the Union Harvester Co., Johnstown,
Pennsylvania. I would suggest that Mr. Macrae write
the following concerns and obtain their literature, which
will give him a pretty good idea of the different types of
harvesters.
“Gordon Harvester Co., Elizabeth City, North Carolina.
“Pritchard Harvester Co., Elizabeth City, N.C.
“Hardy & Newcome, La Grange, N.C.
“Union Harvester Co., Johnstown, Pennsylvania.
“Massey Harris Harvester Company, St. Louis,
Missouri.
“Yours very truly, W.J. Morse.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist [Forage
Crop Investigations, Bureau of Plant Industry], USDA,
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Washington, DC.
397. MacGregor, W.F. 1925. The combine is 100 years old:
first patents on harvester-thresher were issued in 1828, but
the idea was dropped until 40 years ago when Australia
adopted the machine. Present-day outfits widely used. Farm
Mechanics. May. p. 24, 26, 28, 30. *
398. American Thresherman. 1925. Cutting and threshing
soybeans. Slow cylinder speeds recommended. 28(3):7. July.
• Summary: Methods used in harvesting hay and seed are
outlined.
399. Ayres, W.E. 1925. Soybeans in the Mississippi Delta.
Proceedings of the American Soybean Association 1:118-21.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: Ages ago the Gulf of Mexico extended to what
is now southern Illinois. Through the centuries, as it receded,
the Mississippi River carried into its delta huge amounts of
dissolved limes, nitrogen, phosphorus, potash, humus, and
other plant foods, plus fine soil particles. This slowly built
up a great alluvial empire of more than 30 million acres of
the finest land in the world. Today this empire comprises
parts of Louisiana, Mississippi, Arkansas, Illinois, Tennessee,
and Missouri. Prior to 1913 the might Mississippi regularly
overflowed its banks and replenished the soil. But a series of
levees now prevents the flooding.
Fortunately the supply of everything but nitrogen
seems sufficient to last for many years. “Here is where the
soybean enters the system. On the Delta Station in 1923,
plots of corn were grown with and without soybeans. In
1924, the entire area was planted to cotton. Cotton following
soybeans and corn produced 732.2 lbs. of seed cotton more
than cotton following corn alone. Common observation
indicates positively that cotton following soybeans and other
leguminous crops is greatly benefitted by both the humus and
nitrogen added by them.
“Planted in corn, Otootan and Laredo soybeans produce
from two to five tons of forage per acre. If this is pastured
off and the residue turned under, good crops of cotton may
be grown for at least four years without further treatment.”
Other soybean varieties that give good results are Virginia
and Biloxi.
Farmers in the Delta are looking for a field harvester
for soybeans. “With such a machine the empire will keep
thousands of dollars at home now sent out for seed, and
become one of the largest soybean growing areas in the
country. The eleven Delta counties of Mississippi are now
planting near a quarter of a million acres of soybeans. As
soon as a suitable harvesters are available this area will
increase fourfold in a short time.” Address: Delta Branch
Station, Mississippi.

400. Howard, Bradshaw. 1925. A new plan for plowing.
Country Gentleman 90(35):52, 55. Sept.
• Summary: A radically new plan for plowing is in operation
on the farm of Harvey Clapp of Accotink, Virginia. The new
plow does a better job at about half the cost.
The section titled “Soys need new tools” discusses
shallow plowing with a “narrow shared bull tongue plow.”
This new planting method comes as farmers attempt to
adjust their procedures to the soy-bean crop. Farmers
started out cultivating soys like corn with corn machinery,
then harvesting them like wheat with wheat machinery.
But if they ever become a big crop, then will need their
own machinery and cultural methods. Years ago, farmers
in Eastern North Carolina, where wheat machines were not
available, harvested soys with a special row harvester which
threshed the pods from the standing stalk. Corn Belt farmers
found that the rotary hoe worked well to clear the weeds
from broadcast soybeans. Row-planted beans never make
good hay; the stalks are too heavy and coarse. So soys are
planted in rows only when they are needed for seed or silage.
Eight years ago Harvey Clapp was a lawyer with a large
practice in Duluth, Minnesota. He suddenly decided to give
up law and take up farming. Union farm, where he now
resides, used to be part of George Washington’s estate. Mr.
Clapp “got the soy-bean bug” and his farm is now patterned
around this crop. With fierce determination, and the help
of William Morse (“America’s soy-bean leader”), he set to
work developing a harvester for broadcast soybeans. His
new harvester goes on the market in a limited way this year.
Now he is working on a cheaper way of plowing that is
specifically designed for soy beans. The plow digs in without
turning the soil upside down. Corn Belt farmers would do
well to study his inventions.
401. Meharry, Charles L. 1925. Second annual field meeting:
Illinois–September 1, 1921. Proceedings of the American
Soybean Association 1:42-46.
• Summary: “The Second Annual Field Meeting of the
National Soybean Growers’ Association was held on 1 Sept.
at the University of Illinois and at the A.P. Meharry Farm
near Tolono, Illinois, the University of Illinois Extension
Service, the Champaign County Soybean Growers’
Association cooperating in arranging and conducting the
program. The Champaign County Soybean Association and
the Champaign County Farm Bureau furnished transportation
and lunch was served by the Crittenden Unit of the
Champaign County Farm Bureau.
“More than 1,600 people representing 35 counties in
Illinois, 9 counties in Indiana, 3 counties in Kentucky, one
county each in Missouri, Ohio and Wisconsin and the United
States Department of Agriculture assembled at the South
Farm of the University of Illinois, where representatives of
the Extension Department explained the various soybean
experiments, and the use and place of soybeans in rotations
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for Corn Belt conditions. Field plot tests of varieties suitable
for different uses, soil types and latitude were inspected and
the characters and behavior of each variety discussed. A
special feature of variety demonstration was a test of sixteen
varieties secured from each of ten different states... Visitors
were then shown the work of Dr. Woodworth and others
who are developing new varieties through selection and
breeding. Dr. Woodworth discussed quite fully the principles
of breeding and their application to natural and artificial
crossing.”
“At 10:30 the visitors started in automobiles for the
A.P. Meharry Farm near Tolono... After arrival at the farm,
several hay varieties, Illinois 13-19 (Ilsoy), Virginia, Mongol
(Mid-west [Midwest]) and others were inspected. Several
large fields of the Manchu, A.K., and Mongol (Midwest) for
seed production were viewed.”
“At noon a cafeteria lunch was served in the grove. In
addition to the regular lunch, the A.P. Meharry Farm served
a number of soybean dishes, including baked soybeans,
soybean coffee, soybean milk, and soy sauce. An exhibit
of soybean products consisting of soybean oil, soybean
oil meal and flour, various paints and varnishes, soaps and
photographs of various operations in the soybean field was
furnished by County Agent C.H. Oathout.
“After luncheon President Riegel called the meeting
to order, and Professor J.C. Hackleman, Illinois Extension
Specialist in Farm Crops, presided.
“Mr. Charles L. Meharry welcomed the visitors to
the A.P. Meharry Farm and spoke briefly of the place and
importance of soybeans on the Meharry Farms.
Mr. Henry J. Waters, former President of the Kansas
State Agricultural College, addressed the growers on the
economic distress of the times and the economic situation at
the close of the World War.
Professor E.J. Kinney, of the Kentucky Experiment
Station, told briefly of the soybean in Kentucky...
For Kentucky conditions the Mammoth Yellow was
recommended for forage and the Haberlandt for seed.
“Mr. Charles Caldwell, soybean grower of Kentucky,
told briefly of ten years’ experience with soybeans.”
“Mr. Taylor Fouts, soybean grower of Indiana, stated
that he had been growing soybeans for a great many years,
and emphasized their value as a soil-building leguminous
crop on poor soils, especially where clover fails. He
suggested that while corn is King of the midwest crops, the
soybean would be known as the Queen, when we realize the
wonderful possibilities and many uses of the crop.
Note: This is the earliest English-language document
seen (July 2007) that uses the word “Queen” to refer to the
soybean.
“Mr. C.E. Carter, of the Missouri Experiment Station,
reported on the soybean situation in Missouri... The Morse
and Medium Yellow (Midwest) are regarded as the best seed
varieties and Wilson and Virginia as the best forage sorts.

“Professor George M. Briggs, of the Wisconsin
Experiment Station, praised the performance of soybeans in
his state.”
“Mr. W.J. Morse, of the United States Department of
Agriculture, gave a general review of the soybean situation
in the United States. He stated that the interest in soybeans
has increased very rapidly during the past few years, not only
in the Middle West, but also on the Pacific Coast, in New
England and throughout the Northern and Southern States.”
“Mr. O.L. Cunningham, Kentucky, reported that
soybeans were so generally grown and favored in Fulton
County that soybean demonstrations were not essential. Of
the 20,000 acres of corn, at least 16,000 acres were said to
be planted with soybeans. The Mammoth Yellow variety was
grown with late corn and the Haberlandt with early corn for
pasturage. In Fulton County the corn is cut off and the hogs
allowed to pasture the soybeans.
“Mr. C.B. Newton, Ohio, reported on soybeans growing
in Ohio.”
“Mr. W.E. Riegel, manager of the A.P. Meharry Farm,
in a brief talk, stated that there was a place for soybeans on
every farm to produce whatever amount of feed could be fed
upon the farm, and that farmers should produce their protein
feed instead of buying tankage, cottonseed meal and other
high-priced feeds. It was also thought that soybeans should
be developed as a human food in the United States as already
had been done in the Orient.”
“Chairman Hackleman emphasized his belief that the
farmer should think of the soybean crop as a feed, forage,
and pasture crop, and as a legume to enrich the soil. He made
the point very emphatically that farmers should not depend
on growing the soybean crop for seed alone, and more
converts are needed to soybeans for their value on the farm.
When the farmers get this attitude towards the crop, the seed
crop will take care of itself.
“A demonstration of threshing soybeans followed the
program of speakers. Several loads of unhulled beans of
the 1920 crop were threshed to demonstrate that the proper
adjustment of an ordinary grain separator is all that is
necessary to successfully thresh beans. The growers were
shown the necessary adjustments and attachments in the way
of different sized pulleys which reduced the cylinder speed
without reducing the speed of the remainder of the thresher.
“The growers and guests after a unanimous vote of
thanks to the hosts of the A.P. Meharry Farms departed about
sundown.”
Four small photos (p. 41) show “The Second Annual
Field Meeting of the Association at the A.P. Meharry Farm
near Tolono, Illinois, September 1, 1921.” (1) Men standing
in a field with silos and barns in the background. (2) People
and children standing around luncheon tables covered with
white table cloths. (3) Many men seated on the ground under
trees, wearing white dress shirts (some wearing straw hats)
and listening to a speaker. (4) Men standing around talking
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under trees. Address: Acting secretary.
402. Meharry, Charles L. 1925. Fourth annual field meeting:
Madison, Wisconsin–September 11, 1923. Proceedings of the
American Soybean Association 1:46-48.
• Summary: See above “The Fourth Annual Field Meeting
of the Association was held under the direction of the
President, G.M. Briggs, at the Wisconsin University Hill
Farm near Madison, Wisconsin, September 11, 1923.
Delegates from eight different states and Washington,
DC were present. The meeting was in the form of field
demonstrations and a short lecture program. In the afternoon
the following program was presented: Twenty-five years
of soybean work in Wisconsin, by R.A. Moore, Wisconsin.
Soybean oil mills, by W.A. Ostrander, Indiana. Soybean
and soybean oil meal for stock feeding, by F.B. Morrison,
Wisconsin. The value of soybean in swine feeding, by C.M.
Vestal, Indiana. Soybeans as a source of protein for poultry,
by J.G. Halpin, Wisconsin.
“Five minute talks on various phases of the soybean
industry were given by delegates from various states. The
morning was spent by the delegates in inspection of field
experiments and demonstration of machinery used in the
soybean industry.
“Field experiments: 1. Soybean varieties from fifteen
different states. 2. Rate, depth and date of plantings. 3.
Soybean and corn combinations. 4. Recent introductions of
soybeans. 5. Miscellaneous plots of mottling and breeding
studies. 6. Curing of soybean hay in windrows, cocks, and
various other methods. 7. Soybeans in combination with
Sudan grass, millet, oats, and other grains.
“Machinery Demonstrations: 1. Cultivating a field of
soybeans with the harrow. 2. The Johnson two-row soybean

harvester. 3. The adjusted threshing machine. 4. The regular
separator with attachment. 5. Threshing beans by the corn
shredder and other methods. 6. Meal grinder used in the
grinding of soybean hay. Lunch was served at the Hill Farm
and a soybean menu provided.”
A full-page photo (p. 47) shows all the delegates seated
or standing in front of a barn at the Wisconsin University
Hill Farm. About 83 delegates are shown (77 men and 6
women); all the men are dressed in suits and ties, with some
wearing hats. All the women are wearing fancy hats. / Note:
F.S. Wilkins is reported to have presented data on the yields
of corn grown with and without soybeans “before the 1923
meeting of the National Soybean Growers’ Association”
(Robison 1924, p. 76). Address: Acting secretary.
403. Meharry, Charles L. 1925. Sixth annual field meeting:
Washington, D.C.–September 1, 2 and 3, 1925. Proceedings
of the American Soybean Association 1:52-54.
• Summary: “Soybean growers, representing eighteen
states and Canada, convened at the Arlington Experimental
Farm, Virginia, September 1, 1925, for their Sixth Annual
Field Meeting.” The “growers were welcomed to Arlington
Experimental Farm by Dr. W.A. Taylor, Chief of the Bureau
of Plant Industry.” There followed two papers presented by
Dr. C.V. Piper and Mr. E.C. Butterfield. After the meeting
was adjourned for lunch, “the visitors had an opportunity of
inspecting an extensive exhibit of soybean products, showing
the numerous soybean products from the Orient and those
manufactured in the United States. Charts were displayed
illustrating the value of the soybean and its various products
and enlarged pictures showed the manufacture of products in
China and Japan, and the various ways in which the soybean
is grown and harvested in the United States.”
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“After lunch, the growers were taken to the fields to
inspect the variety tests, new introductions, inoculation plots,
time of planting tests, breeding work and method of culture
plots. Demonstrations were given of the various methods
commonly used in the culture of the soybean.”
“The evening meeting was called to order at 7:30 in the
auditorium of the New National Museum...” The program
included three motion pictures and seven papers. The
second motion picture is titled “Four men and the soybean.”
The other two are “Uncle Sam, World Champion Farmer”
and “Sheep in Psalm and Sage.” Note: This is the earliest
document seen (Nov. 2004) that mentions a motion picture
about soybeans. Nothing is known about this movie except
the title.
“On the second day, September 2, the growers
assembled on Union Farm, near Mount Vernon, Virginia.
This farm was originally part of George Washington’s
estate and played an important part in the early agricultural
development of this country. It was on this farm that
Washington carried on his experiments in soil improvement
and practical methods of farming far in advance of his
time. Union Farm is now owned by Mr. Harvey S. Clapp,
a prominent breeder and grower of soybeans. The growers
inspected Mr. Clapp’s extensive variety, inoculation, and
breeding plots, and fields of different varieties for seed
production.”
Five papers were then presented: Welcome to Virginia,
by T.B. Hutcheson, Virginia. Soybeans in the Eastern states,
by Nicholas Schmitz, Pennsylvania. Fertilizers for soybeans,
by G.L. Schuster, Delaware. Relation between the grower
and the oil mill, by F.A. Wand, Illinois. Seed frauds in
soybean varieties, by R.W. Hamilton, South Carolina.
“The after noon was devoted to demonstrations of
field machinery used by Mr. Clapp in the culture and
harvest of the soybean. The broadcast soybean harvester, an
invention of Mr. Clapp’s proved an interesting feature of the
demonstration. About 3:00 p.m. the growers adjourned to
visit Mount Vernon, the home of George Washington.
On the third day, September 3, the growers met at the
Maryland Experiment Station, College Park, Maryland. Dr.
A.F. Woods, President of the Maryland State University,
welcomed the visitors to Maryland.”
Six papers were then presented: Community growing,
handling and sale of soybean seed, by J.T. Smith, Illinois.
Soybeans in Georgia, by W.J. Davis, Georgia. Soybeans in
the Mississippi Delta, by W.E. Ayres, Mississippi. Small
grains after soybeans, by W.E. Riegel, Illinois. Putting
soybeans on the hoof, by Taylor Fouts, Indiana. The soybean
mottling problem, J.B. Park, Ohio.
Long summaries of the welcome address by W.A.
Taylor, and of the many papers presented are given on pages
54-129. Address: Secretary.
404. Simpson, W.F. 1925. An economic study of methods of

harvesting soybeans for seed. J. of the American Society of
Agronomy 17(9):557-67. Sept. [3 ref]
• Summary: “The object of this investigation, conducted
in 1924, was to study soybean harvesting methods and
equipment with special reference to: (1) Waste of seed in
harvesting, (2) cleanliness of the seed saved, (3) damage to
the seed, (4) rate of harvesting, (5) cost of harvesting, and
(6) the factors affecting successful harvesting.” Two methods
of harvesting were used: (1) Cut-and-thresh, and (2) Rowharvester. Four different types of machinery were used with
the cut-and-thresh method: (1) Binder and grain harvester,
(2) mower and grain thresher, (3) binder and pea huller, (4)
mower and pea huller. Two types of machinery were used
with the row-harvester method: (1) Two-man harvester (on
Mammoth Yellow soybean), and (2) One-man harvester. All
machinery was apparently pulled by horses.
“The greatest percentage of waste incurred by the cutand-thresh method occurs during cutting and shocking. This
loss should be less when a binder rather than a mower is used
for cutting the crop.
“The next loss in degree of importance occurs during
the curing period. This loss also may be expected to be lower
when a binder is used for cutting and greater when a mower
is used... The pea huller is more desirable than the grain
thresher for threshing, except possibly for small crops. The
percentage of waste incurred by the row-harvester is about
double that wasted by the cut-and-thresh method. Seed saved
with a row-harvester must be fanned.” Address: Graduate
student, teaching fellow in Agricultural Engineering, Virginia
Agric. Exp. Station, Blacksburg, Virginia.
405. Martin, Brice. 1925. Harvesting soybeans: Small
combine harvester cuts loss in threshing. Wallaces’ Farmer
50(47):1522. Nov. 20.
• Summary: “Farmers in central Illinois in the last two
seasons have grown more or less disgusted with soybeans as
a crop because of the difficulty they have had in harvesting
them. Using the binder to get a seed crop off of the ground,
they have had trouble with their machines and lost much of
the crop. For that reason, any suggestion of a better method
of handling beans, which have become to a considerable
extent a regular part of the crop rotation of corn belt farms,
meets with their interest. This was attested to at a harvesting
demonstration held recently on the John T. Smith farm, near
Tolono, Champaign county, Illinois.
“More than a thousand farmers turned out for the
demonstration... This demonstration was held under the
direction of the farm mechanics department of the Illinois
Agricultural College, Urbana; the United States Department
of Agriculture; the Champaign County Farm Bureau, the
machinery manufacturers and Mr. Smith.
“Interest of the farmers gathered to see the different
machines assembled on the farm; centered in two combined
reaper-threshers at work in a field of Manchu beans. This is
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the second season for these machines in central Illinois. Last
year the first one introduced in the corn belt successfully
handled a crop of soybeans on the farm of Garwood Bros., at
Stonington, in Christian county.”
“At the demonstration the beans were still standing in
good shape. A week of showers had left them damp and
tough... A factory representative of the company that sent in
the machine for the demonstration said that usually no teeth
were needed in the concaves to handle beans.
“I.P. Blauser, of the farm mechanics department, who
has been observing the work of these machines, had planned
to make a check on their efficiency in the field, but the rain
coming on before the demonstration had progressed far,
interfered with his work. But the farmers who followed the
combines about the field, watching every operation and
doing some checking on their own account, were impressed
with their performance.”
Mr. Blauser’s informal measurements showed that the
percentages lost in harvesting with the other machines was
as follows: Binder 25.1% of the crop which would otherwise
yield 36.8 bu/acre. Self-rake reaper 14.6%. Mower 18.3%.
These figures do not take into consideration the loss that
comes from handling the crop under normal farm conditions.
“At Ivesdale, also in Champaign county, Will Tabaka
has a combine with which he is harvesting 300 acres of
beans on four farms. Last week he cut and threshed a field of
Manchus for his brother, Charles Tabaka, in which the yield
was 39 bushels per acre. The beans were weighed across the
scales and the field was measured.
“That yield is considered high, but Mr. Tabaka attributes
it to the fact that the combine is getting all of the beans from
the ground and from the stalks as they are threshed. He has
only threshed about 60 acres out of the 300, being hindered
by the bad weather.
“Having demonstrated their ability to handle the crops
in fine shape, it remains to be seen how long the combines
stand up and how they will work in small grains in a wet
season.”
A photo shows a harvester being pulled by a tractor.
Also shown is the “sacking platform;” it can be removed and
a wagon hooked on.
406. Gleaner and Journal (Henderson, Kentucky). 1925.
County farmers find soybeans are profitable: Many
progressive means of harvesting crop have been introduced
in few years. Dec. 20. p. 8. Sunday.
• Summary: “Henderson county has taken a leading part in
the producing of soybeans in recent years...” According to
the county agent, approximately 1,450 bushels of soybean
seed was sold to local farmers last spring. “This seed was
used for the planting of 189 acres for seed purposes, 725
acres for hay and 6,000 acres of corn and beans to be used
either for hogging down as a winter stock pasture or as a
legume to enrich the land... College of agriculture specialists

have estimated that at commercial prices a rank growth of
soybeans will absorb as high as $30.00 worth of nitrogen per
acre from the air.”
“Many local farmers are growing soybeans for seed
purposes and using a specially built harvester which
straddles the rows of beans, threshes off the seed, and leaves
the stalks standing in the fields. Five such harvesters are
now being used here. Henderson county was the pioneer
county of the state to use such harvesters purchased the
first machine last year, this progressive step being taken by
A.G. Crutchfield, of Smith Mills, and the late J.T. Latta, of
Geneva. This year many Kentucky counties have purchased
these machines.
“During this past growing season eighteen varieties of
soybeans were planted in two variety plats upon the farm
of Mrs. P.T. Latta, Geneva, and Harrey Gentry, McDonald’s
Landing. Many farmers visited these plats to note the
characteristics of the various varieties.” Their general
conclusions: “Virginia variety for hay on medium to poor
land; Laredo or Morse for hay on good land; Henderson
or Haberlandt for hogging down with corn; Mammoth
Yellow for late hogging down with corn; and Henderson or
Haberlandt for summer and fall hog pasture.
“Soybean hay is equal to any for feeding cattle, sheep
and work stock, and where ground can be used for hog and
poultry meal. There is a use for this crop on every farm in
Henderson county and the quicker it is adopted the sooner
will appreciation and respect for it be felt.”
407. Meharry, Charles L. 1925. Sixth annual business
meeting: Chicago, Illinois–1925. Proceedings of the
American Soybean Association 1:25-29.
• Summary: “The National Soybean Association met at
10:15 o’clock in the morning of December 1, 1925, in
the Record Building, Union Stock Yards. President W.J.
Morse was unable to be present and Vice-President J.L.
Robinson presided. He reported to the meeting that it had
been Mr. Morse’s plan that as much time as necessary be
given to the consideration of a constitution and by-laws for
the organization and, therefore, no program as in previous
meetings had been prepared. Mr. Robinson reported that
invitations for the 1926 field meeting had been received
from North Carolina, South Carolina and Mississippi at the
field meeting held at Washington, D.C. A committee was
appointed, consisting of Professor G.M. Briggs, Wisconsin,
Mr. W.E. Riegel, Illinois, and Professor E.G. Churchill,
Iowa, to make nominations for officers of the Association
and to consider the invitations from the above three states.
“The Chairman of the Committee on Constitution and
By-laws appointed by President Morse was called upon to
make their report and suggestions.
“Chairman Charles L. Meharry, Indiana, reported that
the Committee consisted of the following members: W.E.
Ayres, Mississippi; H.S. Clapp. Virginia; F.P. Latham, North
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Carolina; Taylor Fouts, Indiana; John T. Smith, Illinois;
and C.B. Newton, Ohio. Of these members, Mr. Newton
declined to serve as he had discontinued the growing of
soybeans for seed, and Mr. Clapp and Mr. Latham were
unable to be present. The four members of the Committee
present had worked on the problem and were ready to report
their recommendations for a Constitution and By-laws. Mr.
Meharry moved the adoption of the Constitution and Bylaws as read, the motion was seconded. Mr. Robinson asked
the members whether they cared to consider the document
as a whole or article by article. It was moved, seconded,
and carried that consideration be given the Constitution as
a whole. The vote upon the motion resulted in a unanimous
adoption of the Constitution and By-laws recommended by
the Committee.
“Professor Briggs, Chairman of the Committee on
Exhibition Standards reported that some progress had
been made but that much more might be accomplished.
The Committee’s report was received and the Committee
continued.
“Mr. I.C. Bradley, in charge of the soybean oil mill of
the Funk Seed Company, was called upon to talk on the
soybean industry.”
“Mr. F.A. Wand, of the soybean department of the Staley
Corn Products Company, discussed the price of soybeans as
related to the extension of the soybean oil crushing industry.
It was pointed out that the price to be paid by the oil mills
was strictly limited by the price of their products. The color
of soybean seed as related to the crushing industry was
discussed and it was insisted that the manufacturers preferred
a light-colored bean, preferably yellow. Mr. Wand stated
that his company was not pushing the sale of soybean oil
meal but was trying to develop a demand for soybean flour
for human consumption. This would bring a much higher
price for the product and, therefore, permit the manufacturer
to pay a higher price to the bean producer. He reported that
the company had developed two new soybean products,
namely: a core oil and a core binder which are used in the
manufacture of iron and steel castings. These products create
no dangerous gas or disagreeable odor and are very desirable
from these standpoints. Mr. Wand discussed briefly methods
of harvesting and the creating of central markets for beans.
He spoke of the handling of beans by the Chicago Board of
Trade and said that the Staley Company had been buying
beans contracted for through this source.
“Professor J. Buchanan, Canada, discussed variety tests,
methods of seeding and cultivation, and the introduction of a
new selection known as O.A.C. No. 211, developed from the
Habaro variety. He favored cultivation with the harrow and
weeder, and emphasized the importance of cultivating when
the weeds are small. It was stated that the best results were
obtained from the row method of seeding.
“Mr. Justus Miller, Canada, spoke of the injury to their
corn crop by the European corn borer and said their acreage

of corn would need to be cut at least forty percent to check
the depredations of the pest. He suggested that one of the
chief substitutes for corn should be soybeans. Soybeans have
proved successful in Ontario [Canada], and the O.A.C. No.
211 and Manchu varieties were most promising.
“Mr. C.W. Tabaka, Mr. W.E. Riegel and Mr. J.T. Smith
of Illinois, spoke of their experiences in the use of the
harvester-thresher combine. Mr. Tabaka reported there was
very little waste and not nearly so much damage to the crop
when this method of harvesting was used. A yield of fortynine bushels to the acre was obtained on one of his fields
of soybeans. Mr. Riegel reported threshing soybeans with
the combine which showed 14.4 percent moisture. On the
same day a neighbor using an ordinary grain separator had
threshed beans which had been bound with a grain binder
and shocked in the manner customary in Champaign County,
Illinois, and these beans showed a moisture of 24.6 percent.
The difference of more than 10 percent would probably
make a very great difference in the way the seed of these
two crops would keep in the bin. Mr. Riegel reported a very
great saving of labor with the combine over the old methods
of harvesting and threshing. Mr. Smith stated that he had
successfully harvested soybeans, oats, wheat, clover, and
timothy seed with the combine.”
“The members in attendance were urged to join the
new Association which is to be known as The American
Soybean Association, and to pay their dues immediately
in order to have a fund with which to publish a report of
the Washington, D.C., meeting. The following persons
were enrolled as members of the new Association: Walter
Godchaux, G.M. Briggs, Taylor Fouts, W.E. Riegel, J.T.
Smith, A.G. Obrecht, C.W. Tabaka, I.C. Bradley, W.E. Ayres,
W. Ostrander, J. Miller, J.L. Robinson, and C.L. Meharry.
“The meeting adjourned about 12:00 noon.
“At a meeting of the Board of Directors, held after the
adjournment of the regular meeting, Mr. W.J. Morse was
appointed to edit the publications of the Association.”
Note: The name “American Soybean Association” was
first used officially at this meeting on 1 December 1925.
Address: Secretary, National Soybean Assoc.
408. MacGregor, W.F. 1925. The combined harvesterthresher. Agricultural Engineering 6(5):100-03. *
409. MacGregor, W.F. 1925. The combined harvesterthresher. Transactions of the ASAE (American Society of
Agricultural Engineers) 19:40-47.
• Summary: This paper begins: “The idea of combining the
operations of cutting and threshing grain so that both are
done at the same time by one machine is not new. On the
contrary, it seems to have occurred to at least one individual
nearly one hundred years ago. The U.S. patent office shows
a patent on a combined harvester and thresher as early as
August 8, 1928. Briggs and Carpenter patented another
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February 6, 1836, claiming the principle of the ground drive.
Moore and Hascall of Kalamazoo, Michigan, patented a
machine on June 28, 1836, which seems to have had many
of the elements of success. Probably had the inventors lived
on the Pacific coast where crops and weather are more
favorable, it would have been made a complete success. But
they were attempting to introduce, not only a new machine,
but a new harvesting method in a territory where it was
thought that the grain must be stacked and go through the
‘sweat’ before being fit to thresh. It was quite an undertaking
in itself to introduce the idea of threshing immediately after
cutting at a time before even shock threshing had become
popular. We find other patents on harvester-threshers on
March 16 and May 14, 1841, and June 25, 1845. R.L.
Ardrey, in his book ‘American Agricultural Implements’
published in 1894, says, ‘The invention of the main features
of this machine was recorded in the patent office before any
hand-raking reaper had been made practical for the market,
and it seemed at first as though it would come into general
use.’” Address: Chief Engineer, J.I. Case Threshing Machine
Company.
410. Hughes, Harold DeMott; Henson, Edwin Ray. 1925.
Crop production data: Notes for students in Farm Crops 51
and 52 consisting of a digest of data bearing on certain crop
production problems. Ames, Iowa: Iowa State College, Farm
Crops and Soils Dep. 258 p. Illust. No index. 23 cm.
• Summary: Soy is mentioned on many, many pages in this
book–which is crippled by lack of an index. The interesting
and more important mentions are as follows:
Page 28: Table 9, “Crop acreage, yields and values in
Iowa” for 1923. Soybeans grown alone: Acres: 7,155. Yield:
18,0 bu/acre. Price: $1.75. Soybeans with other crops: Acres:
150,582. Footnote: Only recently did statistics start to be
kept on soybeans in Iowa.
Page 48: “39. Adaptation of Soybean Varieties. Varieties
have different habits of growth and certain varieties have
proven better adapted for one purpose than for another. Iowa
Bulletin No. 228 gives the yields and recommendation of
varieties as a six-year average.
“Table 24. Varieties of Soybeans for Various Purposes.
(Figures in parenthesis are the yields of the variety.)” The
purposes are: (1) Alone for seed (bu per acre). (2) Alone for
Hay (tons). (3) In Corn to Hog Down (in order of value). (4)
In Corn for Silage.
Page 129: Table 100, “Crop acreages and number
of animal units it would support.” The 287,000 acres of
soybeans grown will support 57,000 animals.
Pages 131-33 have the following contents: Uses of
soybeans. Time to plant. Method and rate to seed. Cultivation
of soybeans. Harvesting soybeans, Soybeans in corn. Table
105. “Yield of soybean seed in bushels with rates given.”
Drilled in 8-inch of 10-inch rows, or broadcast. Table 106.
“Cultivation of soybeans, implement use, direction to

cultivate and the effect on stand and yield.” Implements are
harrow, weeder, and rotary hoe.
Harold Hughes lived 1882-1969. Edwin Henson was
born in 1896. Address: 1. Prof. of Farm Crops, and Chief in
Farm Crops, Iowa State Agric. Exp. Station; 2. Asst. Prof. of
Farm Crops. Both: Iowa State College, Ames, Iowa.
411. Piper, C.V.; Oakley, R.A.; Vinall, H.N.; Pieters, A.J.;
Morse, W.J.; et al. 1925. Hay. Agriculture Yearbook (USDA)
p. 285-376. For the year 1924. See p. 322. [4 ref]
• Summary: The section titled “Soybeans” states: “Like
cowpeas, the production of soybeans is confined principally
to the Eastern States (See fig. 27)... Unlike the cowpea,
the soybean acreage has increased rapidly in recent years
principally in the Corn Belt and adjoining States. The
estimated acreage of soybeans in 1923 was 2,037,000. There
were 794,000 acres of this total [39%] cut for hay, producing
1,155,000 tons. A large acreage of soybeans is interplanted
with corn and pastured off when the crops have matured.
“Soybeans are not so sensitive to cool weather as are
cowpeas and they succeed better on heavy clay soils... The
plants are upright and are easier to harvest for hay than are
cowpeas. The hay, although coarse, is relished by all kinds of
livestock.
“Soybeans should be cut for hay as soon as the pods are
formed. Not more than half of the roughage given to horses
should be soybean hay, and in fattening steers the quantity
should be limited on account of its laxitiveness. The extent
of this laxative effect depends largely upon the quantity
of beans which the hay contains. It is a valuable hay for
growing stock and for dairy cattle it ranks just below alfalfa
and red clover. It is considered second only to alfalfa as a
roughage for sheep and goats. or hogs the value depends
largely upon the content of the beans. Soybean hay cut early
and cured properly may be fed to poultry with good results.”
A map (p. 320) shows the acreage of annual legumes
cut for hay in 1919. Each dot represents 2,000 acres. “The
annual legumes, including cowpeas, soybeans, field peas,
peanuts, and vetches, are most important in the Southeastern
States. That portion of the crop cut for hay represents only
a small part of the total acreage of these legumes.” A photo
(p. 322) shows soybeans being harvested for hay by a farmer
on horse-drawn farm machinery. It notes that soybean hay
is especially valuable as a feed for dairy cattle. Address:
Bureau of Plant Industry, USDA, Washington, DC.
412. Bean-Bag (The) (Lansing, Michigan). 1926. Soy bean
growers meet. 8(8):10-11. Jan.
• Summary: “About 600 soy bean growers, coming from 18
states and Canada, were in attendance at Washington, D.C.,
recently at the sixth annual field meeting of the National Soy
Bean Growers’ association. The growing of soy beans is fast
developing into one of the most important of farm crops.
“On the first day a visit was made to Arlington
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experiment farm, where an extensive exhibit of soy beans
products was shown, and the soy bean fields and experiments
were inspected. Seventy-five acres of the Arlington farm are
now devoted to experimental work in soy bean growing, and
more than a thousand varieties of soy beans are under test.
“The second day a meeting was held at Union farm
near Mt. Vernon, in Virginia, which was originally owned
by George Washington, and on which he carried on his
experiments in soil improvement and practical methods of
farming. Union farm is now owned by Harvey C. Clapp,
president of the Virginia Crop Improvement association,
who is experimenting with a large number of varieties of
soy beans. He usually has from 70 to 75 acres in soy beans.
In addition to his seed improvement work, Mr. Clapp has
invented a broadcast soy bean harvester, and a double shovel
plowing outfit that is saving time and labor on his farm, and
is effective in keeping the land in good condition.
“The third day was spent at the Maryland experiment
station, where much experimental work has been done with
soy beans.
“In welcoming the soy bean growers, Dr. W.A. Taylor,
chief of the bureau of plant industry, mentioned that 200
plant diseases are now under investigation in his bureau, and
60 to 75 plant breeding projects are under way.”
413. Christian, C.F. 1926. Newton follows the in-and-out
method. He aims to be in the market when other fellows are
out. Successful Farming 24(1):13, 78. Jan.
• Summary: C.B. Newton’s methods of harvesting the
soybeans and selling them by mail are described.
414. Mumford, H.W. 1926. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 38:1-191. For the year
ended June 30, 1925.
• Summary: Soybeans are mentioned on the following
sections and pages: Soils and crops: Manchu takes lead as
best soybean seed (p. 32-33). Further tests made on soybean
as soil builder (p. 33-35). Progress made in tests to improve
soybeans (p. 35-36). Soybeans found to vary in nodule
production (p. 36-37). Measure effect of inoculation on soy
seed yield (p. 37).
Livestock investigations: Soybean and soft pork
question being probed (p. 60-61). No losses caused by
soybean hay fed to ewes (p. 74-75). Test of soybean
digestibility is extended (p. 75-76). Dairying and dairy
products: Thickly planted soybeans make best quality hay (p.
90-91). Legume hays fill lime needs of dairy cows (p. 9192).
Fruits, vegetables, and commercial floriculture: Vast
seed marketing business being studied (p. 126-26; 44%
of the soybean seed is not raised on the farm where it is
sown). Future of soybean marketing being considered (p.
127-28; Soybeans “are a relatively new crop in Illinois.” In

accounting for the 1923 crop of shelled soybeans, 6.6% was
kept by the growers as seed. The percentages sold to various
takers were: farmers 28%, seed companies 26.7%, elevators
10.7%, oil companies 4.5%, and other buyers (mostly farm
bureaus) 1.8%).
Farm mechanics: Survey shows machines used in
soybean growing (p. 141-42; The greatest difficulties in
growing and handling soybeans for seed are in harvesting
{100}, threshing {72}, cultivation and weeds {36}, planting
{12}. “Electricity is the newest type of power available to
the farmer”). Address: Dean and Director of the Station,
Urbana, Illinois.
415. Prairie Farmer. 1926. Threshed beans January 1.
98(6):14. Feb. 6.
• Summary: “George M. Traxler, manager of the Wm. H.
Suffern Farms, Piatt county, Illinois, reports that a field of
soys on this farm was left in the field all fall. On December
28 they were cut with a mower and were raked into rows
with a side-delivery rake.
“On January 1, 1926 the beans were hauled in and put
through the threshing machine and yielded 25 bushels per
acre on the entire 40 acres.”
416. Scott, E.D. 1926. Growing soybeans (Letter to the
editor). Prairie Farmer 98(10):17. March 6.
• Summary: Mr. Scott, who raised his first soys in 1905, has
found that they yield well on good strong corn land. “Lately
our yields have been 30 to 40 bushels to the acre and we
believe it possible to produce 50 bushels to the acre.”
“After trying various ways of planting and different
varieties of soys, we are now growing Ohio 9035 in 30inch rows, planted with the corn planter with cut out plates,
and cultivated with the corn cultivator.” Address: Morgan
County, Illinois.
417. Riegel, W.E. 1926. How to grow soybeans. Prairie
Farmer 98(12):32-33. March 20.
• Summary: “Soybeans, like all other comparatively new
crops have their ups and downs, or rather people react to the
use of them differently from year to year.”
“’Do the farmers attempt to manage their business
safely or do most of the farmers follow the same lines
without much thinking, doing their jobs just like father and
grandfather did their farm work?’”
“My observation has been that more farmers are willing
to try a new crop like soybeans after a surplus corn crop or
after a combination of factors which have forced prices very
low... When the mills can depend on plenty of beans for their
grind, so that they can furnish definite amounts of oil and
soybean oilmeal, in my judgement [judgment] the price and
the amount grown will be much more constant.”
“Successful soybean growing depends very largely on
only two things–inoculation and keeping the weeds and grass
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out. While we don’t understand much about inoculation,
we do know that one cannot afford not to have them well
inoculated.”
“Harvesting beans for seed has been very unsatisfactory
in the past but the combine harvester-thresher is solving
that problem and making the harvesting and threshing very
simple and satisfactory.”
A small oval portrait photo shows Mr. Riegel. Address:
Master Farmer.
418. Cox, Herbert R. 1926. Soybeans for New Jersey. New
Jersey Agricultural College, Extension Bulletin No. 55. 4 p.
June.
• Summary: Contents: Why raise soybeans? How to grow
soybeans: The soil, seed-bed, time of sowing, methods of
sowing, amount of seed, inoculation, fertilization (“On
good land the only fertilizer needed is acid phosphate”),
harvesting, varieties, in mixtures, silage, soil improvement,
seed and grain, soiling, pastures.
“Inoculation (p. 2): If the crop is being grown for the
first time on a field, the seeds should be inoculated. Although
soybeans will make a better growth without inoculation than
alfalfa or sweet clover, especially on good land, it usually
pays to inoculate the crop. This is especially true for the
reason that there is no other crop or wild plant in New Jersey
which takes the same inoculation as soybeans. Cultures may
be used or the ‘soil and seed’ method may be employed. The
latter method consists in slightly moistening a bushel of seed
and then stirring in a quart of soil from an old soybean field.”
“Varieties (p. 3): When the crop is raised for hay, the
question of variety is not as important as when it is raised for
seed. There are differences in the varieties for hay purposes,
however, and it is well to consider them. Wilson is the
favorite in this state, and for southern New Jersey there is
none better. Virginia, Peking and Haberlandt are varieties of
about the same growing season as Wilson and are also good.
For central Jersey and north Jersey, these same varieties are
good for planting not later than early June. For later planting
in that territory, it is probable that a little shorter season
bean should be used. The Manchu and Ito San are varieties
that offer promise under such conditions. If the question of
price is important it is sometimes a good plan to used mixed
soybean seed.”
“In mixtures: Soybeans and Sudan grass make a good
hay mixture, being a little easier to cure than soya alone.
This is a good general purpose hay for cows and horses, A
good rate of sowing is 50 pounds of soybeans and 10 pounds
of Sudan grass per acre. The soybean seed may be put in
the grain hopper of the drill and the Sudan grass seed in the
grass-seed hopper. After this mixture is mowed, Sudan grass
generally makes a renewal growth.”
Photos show: (1) Harvested soybean plants in piles for
hay on a New Jersey dairy farm. (2) Two men with a tractor
in a field of soybeans; one man is disking down soybeans as

a green manure crop. Address: Specialist in Agronomy, New
Brunswick, NJ.
419. Meharry, Charles L. 1926. Seventh annual field
meeting: Mississippi–August 9, 10, 11 and 12, 1926.
Proceedings of the American Soybean Association 1:129-32.
• Summary: “The Seventh Annual Field Meeting held in the
Yazoo-Mississippi Delta, Mississippi was described as one of
the most interesting, practical and constructive conventions
ever held in the State of Mississippi.”
On Aug. 9, in Clarksdale, Mississippi, at 8 P.M. “the
growers assembled at the Elks Club and the meeting was
called to order by President W.E. Ayres. The following
program was presented:
“Welcome to Mississippi–E.L. Anderson, President,
Clarksdale Chamber of Commerce.
“Welcome to Clarksdale–Arthur J. Mosely, Mississippi.
“The distribution of soybeans in the United States–W.J.
Morse, United States Department of Agriculture.
“Producing soybean seed for the oil mills–C.B.
Williams, North Carolina.
Soybeans for southern livestock–G.E. Templeton,
Mississippi.
“On Tuesday, August 10, the growers left Clarksdale
in tour of the State Penal Farm at Parchman. Along the way
the attention of growers was called to various soybean fields
ranging in size from 50 to 500 acres... The evening meeting
was held in the auditorium of the Greenwood High School
and the following program was presented.
“Welcome to Greenwood–Mayor W.K. Clements.
“The History and Development of the Delta–A.H. Stone,
Mississippi.
“Soybeans in the Delta–C. G. Steele, Mississippi.
“The Evolution and Future of the Broadcast Soybean
Harvester–H.S. Clapp, Virginia.
“The Row Harvester for Soybeans–F.P. Latham, North
Carolina.
“Combines for Harvesting Soybeans and Other Crops–
John T. Smith, Illinois.
“Machinery for Harvesting and Threshing Soybeans–I.P.
Blauser, Illinois.
“Efficiency of the Combine for Soybeans and Wheat–
W.E. Riegel, Illinois.
“Soybeans on Sugar Plantations–Walter Godchaux,
Louisiana.
“On Wednesday, August 10, the growers left Greenwood
at 8:30 A.M. for the Delta Experiment Station at Stoneville.
En route many large fields of soybeans were seen, as well as
several variety demonstrations. Arriving at the Delta Station
about 11:30 A.M., the visitors went over the station grounds
to view the extensive field crop experiments. Luncheon
with barbacued [sic] beef, mutton and pork, was served on
the station grounds by the Rotary Club of Leland. After
luncheon Dr. B.M. Walker, President of the Mississippi
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A.&M. College, delivered an address on ‘The History
and Development of the Mississippi A.&M. College and
Experiment Stations.’ Demonstrations were held in the fields
with the Massey-Harris, International and Case Combines,
a broadcast harvester, and several types of row harvesters.
Following the demonstrations of machinery, the growers left
for Greenville, inspecting enroute soybean fields and variety
plots.
“The evening meeting was held at 8:30 in the Greenville
Grand Theatre and the following program presented:
“Welcome to Greenville–J. L. Hebron, Mississippi.
“The Soybean Industry and United States Standards–J.E.
Barr–United States Department of Agriculture.
“Soybeans and Corn in the Delta–E.C. McInnis,
Mississippi.
“Soybeans on Ricelands–J.M. Jenkins, Louisiana.
“Soybeans in the Southeast–Paul Tabor, Georgia.
“Soybeans as an Economic Factor in Southern
Agriculture–C.K. McClelland, Arkansas.
“The growers left Greenville at 9:00 A.M., August
12, for the Scott Plantation, Scott, Mississippi. En route
various points along the Mississippi levee and several large
plantations growing considerable acreages of soybeans were
visited.”
Photos show two events at the Delta Experiment Station,
Stoneville, Mississippi, 11 Aug. 1926: (1) Dr. B.M. Walker,
President Mississippi A&M College, addressing American
Soybean Association Convention. The audience is seated on
the grass under a large tree. (2) Demonstration of soybean
harvesting with a combine in a field. Address: Secretary.
420. Morse, W.J. 1926. The distribution of soybeans in the
United States (Continued–Document part II). Proceedings of
the American Soybean Association 1:132-37. Seventh annual
field meeting. Held 9-12 Aug. in Mississippi.
• Summary: (Continued): “Northwest Section: Extensive
variety trials have been conducted throughout this region
but with only successful results in the Willamette Valley in
Oregon. Varieties as the Dunfield, Wea, Manchu, and a few
unnamed early selections from Manchuria have given the
best results for forage and seed production. Due to climatic
conditions, it is doubtful if the soybean will be grown very
much outside of Oregon. “Southwest Section: The soybean
is of value in many of the irrigated sections of the southwest
region as indicated by numerous variety tests. In the irrigated
districts of California, especially the orange section and the
river valleys of Arizona, the soybean has proved a valuable
summer cover crop. In California, the Virginia variety has
given best results while in Arizona, the Otootan and Laredo
are used mainly. Variety tests in eastern New Mexico show
that the soybean has possibilities for forage and seed.
“In California and Arizona the soybean seldom
develops seed normally, although an excellent growth of
forage is produced. This abnormal development of seed is

undoubtedly due to the prevalence of extremely hot weather
during the period when the seed is forming. Seed must be
imported from the southeastern section. It is rather doubtful
if the soybean will ever be extensively grown in this section,
although continued research may find better adapted varieties
and a solution of the seed development problem.
“I believe that doubt no longer exists as to the high value
of the soybean and its products to American agriculture. It
is not likely that the soybean will become one of our major
field crops for forage purposes alone. It will, no doubt,
continue to grow in importance as such but indications
are that the future increase in acres will be largely for the
production of oil and oil meal. Oil mills in the Corn Belt
states and cottonseed oil mills in the Southern States have
crushed fairly large quantities of domestic grown beans, and
found ready markets for the oil and oil meal.
“Increased acreage and greater utilization of the crop
have brought about more efficient methods and new or
improved machinery in the handling of the soybean crop.
The development of more economical methods of harvesting
and threshing has been one of the serious problems in the
production of soybean seed. Many types of machines are
now available, ranging from the single row harvester and
broadcast harvesters of the beater type to the combine
harvester used in the harvesting and threshing of wheat and
other small grains.
“Numerous state experiment stations have made
extensive investigations of the different feeding problems of
the soybean. Feeding tests of silage, hay, grain, pasturage,
and oil meal have shown the high value of the soybean and
its products for all kinds of farm livestock. Outstanding
results in these experiments have been obtained from the use
of mineral mixtures with the grain and oil meal, especially in
feeding tests with swine and poultry.
“The soybean has advanced in the last decade from the
place of a substitute crop to one of major importance. It is
now grown in the regular rotation for hay, grain, pasturage,
and with corn as silage. The many uses of the soybean in
the manufacture of food products, oil and oil meal and the
more general utilization for forage, pasturage, and ensilage
point to the high potential value of the crop, and its greater
agricultural development in America.” Address: USDA,
Washington, DC.
421. Moses, D.B.D. 1926. Sowing-chart for the Transvaal.
Farming in South Africa. 1:156-57. Aug.
• Summary: A 2-page full-page table gives planting
information for 22 crops, including soya beans:
“Climate requirements: Similar to beans. Considered
more frost and drought resistant.” Note: Beans need a “Frostfree period of 4 months and a moderate amount of rainfall.”
“Soil requirements: Same as for beans.” Note: Beans
“Do well on many soils. Loam soil best.”
“Time of seeding: Oct. to mid-Dec.
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“Rate of seeding per acre: 15-20 lb.
“Method of seeding: Maize planter or broadcast.”
Page 157: “Treatment: Cultivate as for other crops in
rows.
“Time of harvesting: Cut for forage when pods green,
but well formed. For seed, before fully mature [perhaps to
prevent shattering].
“Method of harvesting: Cut with mower or by hand or
pull by hand. Move as little as possible.
“Yields: 1-4 tons hay. 4-8 bags seed.” Address: M.Sc.,
Lecturer in Field Husbandry, School of Agriculture,
Potchefstroom.
422. Smith, John T. 1926. Combines for harvesting soybeans
and other crops. Proceedings of the American Soybean
Association 1:148-50. Seventh annual field meeting. Held
9-12 Aug. in Mississippi.
• Summary: “The successful operation of a combineharvester in the Corn Belt depends upon several factors of
which the most important are: the grower can wait for ten
to fourteen days after grain is cut with the binder until the
grain is fully matured and the moisture content is down to
about 14½ percent; the selections of pure line varieties that
will mature uniformly and are non-shattering; and grains
with a stiff straw. These factors apply to all grains. The nonshattering factor is especially important for the grain may
have to stand for weeks if unfavorable weather conditions
prevail.
“In the harvest of the soybean crop, the combine
has proved very successful... The methods employed in
harvesting and threshing the crop with the binder and
threshing machine have been costly. The prices charged for
threshing have been entirely out of reason, ranging in the
main from 15 cents to fifty cents per bushel in some cases...
The average threshing run last year was 840 bushels per day
which does not include the cost of twine, cutting, shocking,
and hauling to the threshing machine.
“On the other hand, the combine pulls in a field and
cuts, threshes, and delivers the grain into the wagon at
one operation which very materially reduces the cost of
harvesting and threshing.”
“When one decides to employ the combine for
harvesting soybeans, the selection of non-shattering varieties,
as the Manchu, in the Corn Belt, is of utmost importance.
The bean crop must stand until thoroughly matured... At least
six different companies are now manufacturing combine
harvesters.”
Note: This is the earliest document seen (June 2021)
that mentions the use of a combine-harvester or combine for
soybean production. Address: Tolono, Illinois.
423. Mumford, H.W. 1926. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 39:1-184. For the year

ended June 30, 1926.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Promising strain found
in search for better soys (p. 29-30; strain A.K. 3, or Illini,
is better than Ebony. A pure-line selection from the A.K.
soybean variety, it gave the highest yield this year in the
variety test on the South Agronomy Farm. In a cross between
Sable and Manchu, yellow seed coat proved to be dominant
to black).
Illini soybean now leading one in variety tests (p. 30-31;
it made an average yield of 50.9 bushels/acre on two plots in
variety tests made during the past year by J.C. Hackleman
and W.L. Burlison. Other varieties tested: A.K. A.K. 2
{second best yield, 48.2 bu/acre}, Aksarben, Arlington,
Black Eyebrow, Columbia, DeKalb, Dunfield, Ebony, Elton,
Haberlandt, Hamilton, Hong Kong, Hoosier, Hurrelbrink,
Illinois 13-181, Ito San, Lexington, Manchu, Midwest,
Mikado, Morse, Peking, Virginia, Wea, Wilson 5 [WilsonFive], and Wisconsin Black).
Inoculation brings big increase in soybean yields
(p. 32; tests made by O.H. Sears, Soil Biology). Further
work confirms cross-inoculation results (p. 32). Certain
commercial legume cultures worthless (p. 32; But Sears
found some commercial cultures to be effective). Pure
cultures better than soil for inoculation (p. 32-33). Wheat not
always unsatisfactory after soybeans (p. 33).
Livestock Investigations: Oil in soybeans found to be
cause of soft pork (p. 54-59). Soybean study yields only
results of their kind (p. 73-76; Digestibility of soybeans and
soybean oil meal for sheep).
Dairy cattle and dairy products: Economy of grinding
soybean hay is doubtful (p. 89-90).
Agricultural economics: Scope of soybean marketing
studies widened (p. 119; studies by C.L. Stewart and L.F.
Rickey have been extended to include the results of the 1925
census).
Farm mechanics: Combine shows promise for soybean
harvesting (p. 131-32; “Tests made by E.W. Lehmann and
I.P. Blauser, Farm Mechanics, in connection with their
studies on soybean harvesting and threshing show that the
loss of soybeans is much less when they are harvested with
the combined harvester-thresher than it is when they are
harvested by any other method. Furthermore, the cost of
harvesting soybeans with the combine was about one-third
of what it is with the ordinary methods. The significance
of these tests lies in the fact that harvesting soybeans for
seed or commercial purposes has been the biggest problem
the soybean grower has had to meet. Even tho the soybean
acreage has increased immensely during the past decade,
the grief encountered in harvesting the crop has prevented a
more rapid increase. Harvesting probably will become even
more important in the future as the commercial possibilities
of the soybean are developed.
“Harvesting with the combined harvester-thresher is
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the most recent method of handling the soybean crop. The
first machine was used by Garwood Brothers of Stonington,
Illinois, in October, 1924, to harvest 212 acres of soybeans.
That the combine made a successful demonstration is evident
by the fact that 7 combines were sold in Illinois by July,
1925, and 12 by October 1925.
“Tests made of the different methods of harvesting
soybeans show that the losses in some cases were as high
as 45 percent. Counts were made back of the cutter bars of
the mower, self-rake reaper, and binder in soybeans where
the yield was 36.8 bushels an acre, and the losses were 18.2
percent, 14.6 percent, and 25.2 percent respectively. These
figures represent only the loss back of the cutter bar. A loss
of 15 to 20 percent, which occurs between the machine used
in cutting and the threshing machine, and a 1-percent to
2-percent loss for the threshing machine itself, must be added
to the above figures to get the total loss. Taking the lower
figures, the total losses for this particular series of tests for
the mower, self-rake reaper, and binder are approximately 34
percent, 30 percent, and 41 percent respectively.” A photo,
p. 132, shows soybeans being harvested with a combined
harvester-thresher near Tolono in 1925).
Note: This is the earliest document seen (June 2021)
that uses the term “combined harvester-thresher” to refer to
a combine in connection with soybeans. Address: Dean and
Director of the Station, Urbana, Illinois.
424. Power Farming. 1926. New harvester-thresher solves
problem: Harvesting 25 to 30 acres of soybeans in a ten hour
day is now possible, as proven in Mississippi by this new
machine. 35(10):8, 12. Oct.
• Summary: This is a description of “a new type of powerdriven combine soybean harvester” which was demonstrated
at the Delta Experiment Station, Stoneville, Mississippi,
before the American Soybean Association’s 7th annual field
meeting. This machine, made by McCormick-Deering “cuts
and threshes the beans in one operation. ‘Once over and
its all over’ is the slogan of soybean growers who use this
machine. Power for operating the harvester-thresher is taken
directly from the tractor. The machine cuts a 10-foot swath
and with it 25 to 35 acres [of soybeans] may be harvested
in a 10-hour day. The beans are delivered to a bagging
platform, where an operator sits and supervises the bagging
of the beans. The same machine with proper attachments can
be utilized also for harvesting small rain, cow peas, clover
seed, etc., the combine way.
“The idea of operating the mechanism of a machine in
the field by the tractor power-take-off-shaft was first applied
to grain binders and corn pickers, and the arrangement has
proved so successful and so convenient that it has now been
applied to the more difficult job of operating harvesterthreshers and found to work out satisfactorily... It has been
proven especially effective in harvesting soybeans and
saves a much greater percentage of beans than by any other

method.
“Soybeans are becoming an important crop in the
YazooÄMississippi Delta region, and many large scale
planters are seeing in soybeans a means of relief from the
need of continually growing so much cotton. Indeed, the
production of soybeans for hay only has helped planters
in this wonderfully productive region to reduce very
considerably their outlay for costly imported stock feeds.
With a satisfactory and efficient means of harvesting the
beans, provided in the harvester-thresher, the outlook for
another important money crop seems very bright. At the
same time, soybeans help wonderfully to build up the soils
which have been depleted because of continuous growing of
cotton.
“Necessary attachments for harvesting soybeans with the
new power-drive harvester-thresher shown are mud scraper
for rear of main wheel, necessary sprockets to provide
cylinder speed of 600 r.p.m., cover for riddle comb bar on
chaffer riddle, extension cover for rear of recleaner riddle.
“As fast as the beans are cut, they fall upon the platform
canvas and are delivered directly to the cylinder which acts
as a self feeder for the thresher, carrying the beans to the
cylinder.”
“The platform canvas is continuous up to the point
where the grain is delivered into the carrier, but the elevation
of the beans from the platform to the carrier is made positive
by a short slatted belt.
“The cylinder runs on ball bearings. It has eight bars
which are set into slots in cast iron heads and bolted in place.
Steel bands shrunk on the heads reinforce this construction.
“The concave equipment consists of two concaves
with two rows of teeth each and two with one row of teeth.
A grated section is also supplied. With these concaves
any combination necessary for threshing can be made The
concaves are adjustable from the outside of the machines.
“For transportation, the reel can be removed and hung
on hooks on the side of the machine. Then the platform can
be folded at approximately the center, thus reducing the
width for passing over ordinary bridges and through gates
and lanes.”
Photos show: (1) “Cutting a ten-foot swath, this tractorhauled combine harvests and threshes satisfactorily in a
Mississippi demonstration.”
(2) Mississippi farmers examine the combine as it works
in a soy-bean field.
(3) “A thresher all his own! Here is the bail-bearing
International outfit owned by E.E. Statton and used
excluslively on his 910 acro farm near Morocco. Indiana.
Last year Mr. Statton had 300 acres of wheat and 275 acres
of oats, so you see why he makes his own custom outfit pay.”
Note: This is the earliest document seen (June 2021)
that mentions the use of a “reel” in a combine for harvesting
soybeans.
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425. J.W. 1926. The combine harvester moves to Iowa:
How it is handling soybeans on the Warren farm in Wapello
County. Wallaces’ Farmer 51(46):1474. Nov. 12.
• Summary: “Has the ‘combine,’ the harvester-thresher, a
place on corn belt farms? On November 3, I visited the farm
of Raymond Warren in Wapello county [Iowa], where one
was being used on the soybean crop and was very much
impressed by the efficiency and labor saving possibilities of
the tool. Yet just how well it will fit in with all the varying
conditions surrounding the cutting and threshing of all our
small grain and seed crops remains to be proved.
“Any individual or community that raises a considerable
acreage of soybeans, most certainly should give this method
of harvesting serious consideration. I believe that soybeans
are particularly adapted to this method of harvesting. They
remain standing without large losses from shattering,
leaching or sprouting for a considerable length of time after
ripening. Storms unless of unusual severity, do not put the
soys down where they can not be handled by the combine.
“Growing of soybeans for a feed crop as a substitute
for a part of the oats crop has been advocated. It has merit.
The great drawback has been the extreme difficulty in
cutting, curing and threshing. The harvest time comes too
late in the season for rapid curing and drying in the bundle
or shock when cut with a binder or mower. Much shattering
takes place in handling even when the cutting is done
satisfactorily. With much wet weather, threshing is delayed
until cornhusking time or even later, with the difficulty of
getting a threshing crew together. The seed or feed is very
frequently of poor grade and germination.
“The combine changes all this. With a small harvesterthresher, three or four men, depending on the yield of beans
and distance to haul them, can harvest, thresh and put in
the bin the bean crop from twenty acres or more in an eight
or nine hour day. The labor is no more than cutting with a
binder and shocking. The combine with its thinner cutting
bar can harvest beans too low and badly beaten down for
a binder to get. Getting a considerably higher per cent of
the bean crop in the bin should be easy, as well as a real
improvement in quality.
A photo shows Raymond Warren running a combine,
pulled by a tractor, on his farm. Address: Wapello County,
Iowa.
426. Meharry, Charles L. 1926. Seventh annual business
meeting. Chicago, Illinois–1926. Proceedings of the
American Soybean Association 1:29-34.
• Summary: The meeting was called to order at 10:30 a.m.,
November 30, 1926, by President W.E. Ayres. Members who
were present outlined soybean experiments being conducted
in the various states: Prof. G.M. Briggs of Wisconsin; Prof.
John Buchanan of Guelph, Ontario, Canada; Mr. Munn
and Mr. E.A. Hollowell of Illinois; Mr. M.O. Pence and
Prof. K.E. Beeson of Indiana; Mr. E.S. Dyas of Iowa; Mr.

E.L. Utterback of Missouri; President W.E. Ayres of the
Mississippi Delta Experiment Station.
Prof. Buchanan noted that the province of Ontario
extends as far south as the 42nd parallel. “It is therefore,
quite possible to grow soybeans in Ontario. The Guelph
Station has conducted extensive variety tests and one new
variety, a selection from Habaro, was developed by this
station. Experiments on time and methods of planting and
cultivation are in progress. In 1926 about one thousand
acres of soybeans were grown in Ontario, used principally
as a substitute hay crop. The corn borer is rapidly forcing
soybeans and other substitute crops to the attention of the
farmers.”
“Professor Beeson stated that soybeans are still
considered by most Indiana farmers as a substitute crop
and from 250,000 to 300,000 acres of soybeans are being
grown in Indiana. Of this acreage from 10 to 12 percent
are harvested for seed, about 25 percent for hay and the
remainder grown in corn and for soil improvement. There is
a marked tendency in Indiana to substitute soybeans for oats
in the rotation. Professor Beeson reported that in harvesting
demonstrations very satisfactory work had been done with
the combine and that several Indiana growers have purchased
combines. The new Dunfield variety was mentioned as
giving the highest seed yield at the Indiana Station.”
Three men spoke enthusiastically about the use of the
“combine harvester-thresher” for soybeans: Mr. Taylor
Fouts of Indiana, Mr. C.W. Tabaka of Illinois, and Mr. F.R.
Shultz of the Case Company, Peoria, Illinois. Mr. Fouts
noted: “If the European corn borer forces a reduction in corn
acreage, soybeans are much more likely to become a useful
substitute crop, because combine harvesting will simplify the
greatest obstacle to soybean culture, that is, the difficulty of
harvesting and threshing.”
“It was moved, seconded, and carried that on and after
November 30, 1926, the membership dues be fixed at one
dollar per year.”
Note: This is the earliest document seen (Oct. 2012)
that mentions a combine in connection with Taylor Fouts
(or any other Fouts brother) of Indiana. Address: SecretaryTreasurer, American Soybean Assoc.
427. Young, E.C.; Hobson, L.G. 1926. Costs and profits
in producing soybeans in Indiana. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 306. 28 p.
Dec.
• Summary: Contents: Introduction. Method of study.
Location of study. Type of farming. Methods used in
soybean production. Scope of study. Soybeans as a grain
crop. Causes of variation in costs: Yield, time of planting,
method of planting, variety (Ito San, Manchu, Midwest), rate
of seeding, cultivation, economic use of straw, experience
of grower. acreage grown, other causes. Cost and value of
soybeans. Use of soybeans. Soybeans as a hay crop. Cost
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and value of soybean hay. Use of soybean hay. Soybeans
in relation to the farm organization. Labor distribution on
soybeans grown for grain. Labor distribution on soybeans
grown for hay. Soybeans in rotation.
“Soybeans are a relatively new crop in Indiana... This
study was made with the purpose of determining the most
economic methods of producing soybeans for grain and
hay and also to determine to what extent soybeans could be
profitably fitted into the general farming plan...
“104 farmers furnished detailed information upon costs
and methods of soybean production on their farms for the
1923 crop. 177 farmers furnished similar information for
the 1924 crop... In addition to securing the dollar costs of
soybean production care was taken to obtain quantities of
labor and materials used in order that the study might have a
permanent value...
“The farms studied were located in ten counties in
central Indiana as shown by the map (Figure 1).”
Photos show: (1) A man seated on a cultivator pulled
by two horses in a field of soybeans. (2) A man seated on
a rotary hoe pulled by two horses in a field of soybeans.
“Large areas are covered with a minimum time and cost.” (3)
(4) A man seated on a beet cultivator pulled by two horses
in a field of soybeans. This device “was used on many farms
where row planting was practiced. Four 21-inch rows can
be cultivated at one time.” (5) A farmer in a field with a
pitchfork in one had, standing next to a pile of soybean hay.
(6) “Harvesting soybeans and planting wheat. The wheat drill
[with a man seated on top, pulled by two horses], follows
immediately behind the binder [with a man seated on top,
pulled by horses] and bundles of soybeans drop on ground
already planted to wheat.”
A table shows: (1) Range in net cost for growing and
marketing soybeans for grain, 1923 and 1924. The average
cost was $1.46 per bushel.
Graphs show: (1) Yield vs. time of planting. Soybeans
planted on May 15 gave the highest yield. (2) Seed planted
per acre (in bushels) vs. yield per acre. The more seed
planted, the higher the yield per acre. Practically, 1.5 bushels
per acre gave the highest yield (above the seed planted). (3)
Bar chart showing different economic uses of straw. The top
three are: Fed to dairy cattle (31% of total), used for manure
and bedding (22%), fed to horses (18%). (4) Bar chart
showing various economic uses of soybeans as grain: Sold
(59%), fed to hogs (18%), carried over (13%), used for seed
(4%). Address: Dep. of Farm Management, Purdue Univ. &
Agric. Exp. Station, Lafayette.
428. W.F.K. 1927. Facts about the combine: New machine
promises to save greatly on harvest costs. Prairie Farmer
99(3):24-25. Jan. 15.
• Summary: “Harvesting methods in the corn belt may be
revised considerably during the next few years, according
to farmers and engineers who have been watching the

development of the combine thresher-harvester. These
men are generally of the opinion that the economies of the
combine harvester are so great that the binder and threshing
machine with the accompanying hard, hand work can not
long compete favorably with it, at least in favorable seasons.
“The combine harvester is a new thing for this section
and many farmers have driven miles to see one in operation.
In the Pacific Northwest they have been used continuously
since 1885 and possibly 90 per cent of the grain is harvested
by that method. Climatic conditions have been a deterring
factor in keeping the combine from earlier adoption east
of the Mississippi. With the growth of the soy-bean seed
business there came a demand for a practical machine for
harvesting the beans. The first combine to be brought to
Illinois was used for harvesting beans. It proved to be far
better than any other machine yet devised for this purpose
and most of the combines that came to the state were
purchased by bean growers.
“These men soon found that the investment in a combine
was heavy when it was used for beans alone, and so turned
to other crops. Combines have been used successfully for
harvesting soy beans, wheat, oats, barley, sweet clover seed,
red clover seed, alsike, sudan and other forage crops. There
are between 60 and 70 combines in Illinois and to date the
only objections which have been raised against them come
from farmers who do not own them. The operators of the
combines find that they save time, labor and expense. This
past year, the average loss of grain harvested by the combine
was less than by the old method, where the crop was a total
loss in many cases.
“In Indiana the combine has recently been introduced
for experimental work at Purdue University. On a trial there
last summer 10 acres of wheat harvested with the combine
yielded 317 bushels of grain which graded No. 1 and had
only 11 per cent moisture. Ten acres from the same field
harvested in the usual way yielded 308 bushels which graded
No. 3, showing 14 per cent moisture. In figuring the cost in
this experiment it was found that it took 2.3 man-hours and
two horse-hours to thresh an acre of grain with the combine.
With the binder it took 5.8 man-hours and 5.5 horse-hours
to harvest the acre. The loss of grain by the binder method
was 2.46 per cent greater than with the combine. The cost of
threshing with the combine was nine cents per bushel when
all costs were figured. With the binder method the cost was
16 cents a bushel, or a difference of seven cents a bushel in
favor of the combine method.
“The Indiana tests using the combine for harvesting
beans showed a shattering loss of 6.4 per cent, which was
considerably less than with any other method. The first
combine was introduced into Ohio last summer and made
a good record, according to G.W. McCuen of Ohio State
University. The total loss behind the combine was 80 pounds
per acre, while the loss back of the binder was 137.9 pounds,
not counting loss in hauling. The cost per acre in harvesting
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with binder and thresher was $4.25 per acre including man
labor, horse labor, twine, coal, etc. The cost per acre with the
combine was just $1. The operators were more than pleased
with the combine.
“Experience with the combine in Canada shows that it
is an economical machine to use in harvesting small grain
there. The average acres threshed with each combine is
525, according to E.A. Hardy, University of Saskatchewan.
The combines used there are larger than those of the corn
belt. The average cost of harvesting with the combine is
only seven cents a bushel, including cost of hauling grain
two and a half miles. Labor is a big factor in the Canadian
provinces. The combine is going a long ways in eliminating
the transient labor requirements of the harvest season. It is
estimated that 26,152 men are imported into Saskatchewan
each year for harvest work.
“The use of the combine seems to have promise
of a rapid growth in the corn belt and the United States
Department of Agriculture, the American Society of
Agricultural Engineers and the state colleges are making
a study of the use of the machines. These machines have
not been in operation long enough to give any definite
information as to the depreciation which will come each
year. Other operating costs can be studied definitely. The
United States Department of Agriculture’s study indicates
that a small combine can be used for 60 acres of small grain,
but will be more profitable on larger acreages or a wide range
of crops so that more acres can be handled during the year.
As acreage increases the cost per hour for use of the combine
decreases. The average combine will harvest 40 acres of
grain per foot width of cutting bar. The fixed cost on a 10foot combine is about $200 annually. The operating cost for
wheat averaging 20 bushels per acre is about $1.25 an acre.
“This cost is divided as follows; oil and grease 10 cents,
1.4 gallons of fuel 25 cents, repairs on combine 15 cents
(estimated), use of tractor 50 cents and labor 25 cents. These
costs do not include hauling.
“The danger of loss while waiting for grain to ripen
is greatly over-estimated according to C.D. Kinsman,
agricultural engineer who is studying tractors for the United
States Department of Agriculture. The average grain will be
ready for combine harvesting within 10 days of the usual
cutting time.
“The common disadvantages attributed to the combine
are rainy weather at harvest time, weeds, windstorms and,
hail, and saving of straw. During the past season the loss
from rain is less with the combine than with the binder
in most cases. Many fields of shocked grain never were
threshed. The weed problem is not a difficult one in the cornbelt states. Soybeans have been cut as low as three inches
from the ground and with the prairie land of the corn-belt
states generally free from stones and obstacles, there is little
question but that the combine can cut as low as the binder
and save the straw.

“Some farmers have windrowed the straw and then
taken it in with side delivery rake and hayloader. In most
cases the straw is baled in the field and is in better shape to
handle than if it had come from the threshing machine. On
farms where the straw is needed for bedding this factor is
more serious than on grain farms where the straw is better
left on the fields than to be put into stacks and eventually
hauled out or burned.
“The labor factor in using the combine is a tremendous
advantage. The average farm labor supply is sufficient to
operate the combine. This means that labor costs are kept
down. The women’s work is lessened and much time is saved
in changing help, etc.
“The average investment in a small combine is
approximately the same as a small threshing outfit. Most
of these combines can be operated with the regular farm
tractors. The combine has a wider range of uses than the
average threshing outfit. It seems probable that two or more
farmers can do their threshing with one outfit.
“The large, cumbersome threshing rings of 20 years
ago have largely been eliminated in favor of small neighborowned threshing outfits. It now seems probable that within
a few years many of these outfits will give way to neighborowned combines.
“Agricultural engineers are not urging farmers to jump
in and buy combines without making a study of their own
individual problems and the adaptability of the combine
to their needs. The small tractor was exploited in some
communities and machinery manufacturers do not want this
same thing to happen to the combine business.”
A small photo shows a combine pulled by a tractor.
Note: This is the earliest document seen (June 2021)
that mentions the use of a “combine thresher-harvester” for
soybean production.
429. Jones, Walter B. 1927. “Combine” and tractor feature
farm machine meeting. Agricultural Engineering 8(1):3-7,
19. Jan.
• Summary: The combine was the star of the show. Its use
in harvesting soybeans, which began in 1924 in Illinois,
was discussed at length by many speakers. A photo shows a
combine, pulled by a tractor, harvesting a field of soybeans.
430. McMillen, Wheeler. 1927. Wanted: Machines to eat up
our crop surplus. Farm & Fireside. Jan. p. 10, 30. *
• Summary: “Perhaps already you button your shirt and
comb your hair with milk from your own cows. Some of
these days–not yet, but in time–you may run your tractor and
automobile with your own grain and potatoes, paint your
buildings with your own soy beans, read magazines and
newspapers printed on your own cornstalks and straw, and
listen through radio horns and telephone receivers made out
of your own corncobs and oat hulls.
“If farmers could be raising raw materials for industry
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instead of a surplus of food, their money returns would be
nearer to par.
“With the surplus problem facing farmers and their
leaders, keen thinkers are turning their attention to the
possibilities in this direction. These possibilities are great.
“The demand for food is satisfied after the stomach is
filled 3 times a day. But the human demand for the products
of manufacture is never satisfied.”
A sidebar at the bottom of the first page, titled “How far
can we stretch the human stomach?,” notes that most human
wants are limitless but the human stomach, alas, is inelastic.
Note: The farm chemurgic movement was later said
by some to have started with the writing of this article
(see Chemurgic Digest, 15 April 1943, p. 51) although it
is the third earliest document seen (Oct. 2017) related to
chemurgy–and it does not mention that word. Address:
Assoc. Editor.
431. Prairie Farmer. 1927. Soybeans in Hendricks County
[Indiana]: They are a profitable farm crop. 99(12):5. March
19.
• Summary: “Hendricks county holds the blue ribbon for
soybean production in Indiana.” “The persistence of a group
of farmers organized as the Mid-State Soy Bean Growers’
Association has had much to do with encouraging farmers to
try soys.
“What has been accomplished in the last few years, and
what will be done in the next five years in raising soybeans
in Hendricks county and throughout Indiana, has come about
largely because of the ideals, faith and work of one man. He
is Adrian Parsons of Plainfield, now past 80 years old, alert
in every faculty, full of wisdom and busy work. Mr. Parsons
is a Civil War veteran and served under Colonel Eli Lilly.
He had five boys, all farmers, and reared nine children to
become good citizens.
“Thirty-seven years ago [i.e., in about 1890 or 1891]
people were likely to say Adrian Parsons seemed a ‘bit
queer’ about soybeans. He talked beans, studied beans, and
begged others to try them, but for a while he met with no
success. Three times he had failed to get a stand of clover,
and in studying legumes, decided to try soys, which were
recommended to him by the University of Kansas. He
brought two gallons of early and medium late yellow soys.
Neither variety matured enough for the entire crop to ripen,
and it was a problem to get enough seed, by picking a few
beans here and there, to furnish seed for his fields.”
“For years Parsons grew many broad fields of Mikados,
and sold seed to farmers in Ohio, Kentucky, and other
southern states long before Indiana farmers could be induced
to grow them.
“Parsons harvests with a binder, when the first leaves
turn yellow, and saves all the leaf, stalk and seed.”
“One summer he discovered a different bean in his
field. He staked it, and when fall came, found that it matured

two weeks earlier than any of the others. This specimen he
sent to Washington [DC], and later, after he had isolated
and perfected it, he was recognized as the originator of the
Mikado bean, which he still grows.”
“Members of the Mid-State Association have all grown
the Dunfield variety for the past three years... The Dunfield
matures as early as the Mikado, is not as coarse for hay, and
does not shatter as does the Midwest. They are hard and do
not pop out when ripe. They take their name from the former
owner of the farm where they were perfected by Purdue,
having been referred to so many times as ‘the beans in the
Dunn fields.’
“When the Dunfield beans were brought from Purdue,
the Mid-State Association was organized by a group of farsighted farmers of Hendricks county, who saw the need to
standardize beans, and to produce true to type. They agreed
to produce none but Dunfields, and to go through every row
on every field and destroy any plant of off-colored bloom or
stem. This they have done faithfully, and are producing beans
of superior type, seed of best quality, which cannot be sold
unless it meet their requirements. Harvesting machinery is
thoroughly cleaned before Dunfields are threshed by them,
and inspection by Purdue for certified seed is made in each
field each year.”
Photos show: (1) Adrian Parsons, Indiana’s pioneer
soybean grower. (2) J.B. Edmondson, President of the MidState Soy Bean Growers Assoc. (3) Frank Hanna, wearing a
Ben Hogan-style golf cap.
432. Burleson, D.J.; McClelland, C.K. 1927. Soybeans.
Arkansas Agricultural College, Extension Circular No. 230.
8 p. March.
• Summary: Contents: Introduction. Varieties: Adaptations
of varieties, Laredo (most popular variety for Arkansas
as a whole), Virginia, Mammoth Yellow, Otootan, Biloxi.
Cultural methods: Preparation (of the land), planting, drilling
with grain drill vs. in three foot rows (“To avoid cultivation,
the beans may be drilled ‘solid’ with an ordinary oat drill...”),
planting with corn, effect of soybeans in corn, yields of
soybean forage in corn, rates of planting / seeding, dates of
planting, inoculation, fertilizers, grazing, time to cut for hay,
curing hay, yields of hay, harvesting seed, yields of seed, soil
improvement.
“More than 800 varieties have been introduced and
tested in different sections [regions] of the United States.”
Only about 40 varieties are now being grown. Address: 1.
Extension Agronomist; 2. Asst. Agronomist. Both: Little
Rock.
433. Blauser, I.P. 1927. Field tests on the combine in Illinois.
Agricultural Engineering 8(4):88-89. April.
• Summary: There are presently 60-70 combines in Illinois;
one year ago there were only 12. Manchu variety soybeans
are now widely grown in Illinois. A photo shows a Massey-
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Harris combine pulled by a Chase tractor. Address: Instructor
in farm mechanics, Univ. of Illinois.
434. Morse, W.J. 1927. Soy beans: Culture and varieties.
Farmers’ Bulletin (USDA) No. 1520. 34 p. April. Revised
1939 and 1949. Supersedes Morse 1918b. The Soy Bean.
USDA Farmers’ Bulletin No. 973. [36 ref]
• Summary: Contents: History of the soy bean. Climatic
adaptations. Soil preferences. Varieties: Descriptions
of varieties (59 varieties and 44 synonyms). Varieties
recommended for different areas. Preparation of seed
bed. Fertilizers. Inoculation. Time of seeding. Methods of
seeding. Rate of seeding. Depth of seeding. Cultivation. Soy
beans in rotations. Soy beans in mixtures: Soy beans and
corn, cowpeas, Sudan grass, millet. Insect enemies of soy
beans: Grasshoppers, blister beetles, Mexican bean beetle,
other beetle enemies, leaf hoppers, army worms and other
caterpillars, the green clover worm, chinch bugs. Diseases
of the soy bean: Bacterial blight, bacterial pustule, mosaic,
fusarium blight or wilt disease, stem rot, pod and stem blight,
sunburn, downy mildew, anthracnose, root knot (caused by
a tiny eelworm or nematode, Heterodera radicicola). Other
enemies of soy beans (rabbits, woodchucks).
The soy bean is “also called the soja bean, the soya
bean, and in North Carolina the stock pea.” “Previous to
1908 the trade in soy beans was largely confined to oriental
countries, particularly China, Manchuria, and Japan. Since
that time the value of the soy bean and its products has
gradually been realized in other countries, and during the
last decade they have attained considerable importance in
the world’s commerce. At the present time the soy bean is
cultivated principally in China, Manchuria, Japan, Chosen
(Korea), and the United States, but it is also of more or less
importance in northern India, Indo China, and the Malayan
Islands. Soy beans are grown also in Italy, France, southern
Russia, Hungary, Hawaii, Egypt, South Africa, and in a
few countries of South America, but the acreage in these
countries is very limited.
“The soy bean was introduced into the United States as
early as 1804 and for several decades was regarded more as
a botanical curiosity than as a plant of economic importance.
Since 1890 nearly all of the State Agricultural Experiments
have experimented with soy beans and many bulletins have
been published dealing wholly or partly with the crop.”
“The soy bean has been used mainly for forage purposes
in the United States, but as a forage crop alone it would not
likely become one of the major field crops. The acreage
in soy beans has increased very rapidly during the last
decade. Previous to 1917 considerably less than 500,000
acres were grown. In 1924 there were more than 2,500,000
acres, of which 1,000,000 were grown for hay, 932,000 for
pasture and silage, and 613,000 for the production of seed.
More than 10,000,000 bushels of soy-bean seed and about
1,360,000 tons of soybean hay were produced in 1924.”

The 103 soy bean varieties and synonyms described
on pages 5-11 are as follows (in alphabetical order): A.K.,
Aksarben, Arlington, Austin, Banner–same as Midwest,
Barchet, Biloxi, Black Beauty–same as Ebony, Black
Eyebrow, Black Sable–same as Peking, Bopp–same as
Chernie, Brown–same as Mammoth Brown, Chernie,
Chestnut, Chiquita, Columbia (from China), Columbian–
same as Columbia, Dixie, Dunfield, Early Brown, Early
Green–same as Medium Green, Early Virginia Brown–same
as Virginia, Early Wilson–same as Wilson, Early Wisconsin
Black–same as Wisconsin Black, Early Yellow–same as Ito
San, Easycook (from Shantung province, China in 1894),
Ebony, Elton, Essex–same as Peking, Extra Early Black
Eyebrow–same as Black Eyebrow, Extra Select Sable–same
as Peking, Giant Brown–same as Mammoth Brown, Goshen
Prolific, Green–same as Medium Green, Guelph–same as
Medium Green, Habaro, Haberlandt, Hahto (“Introduced
under S.P.I. No. 40118 from Wakamatsu, Japan, in 1915. It
is commonly known in Japan as ‘dove killer,’ and is said to
be used boiled in the green stage... Especially valuable as
a green vegetable bean when three-fourths to full grown”),
Hamilton, Herman, Hollybrook, Hongkong, Hoosier, Illini,
Ilsoy, Indiana Hollybrook–same as Midwest, Ito San, Jet,
Laredo, Large Brown–same as Mammoth Brown, Large
Yellow–same as Mammoth Yellow, Late Yellow–same as
Mammoth Yellow, Lexington, Mammoth–same as Mammoth
Yellow, Mammoth Black–same as Tarheel Black, Mammoth
Brown, Mammoth Yellow, Manchu, Manchuria–same as
Pinpu, Mandarin, Medium Early Green–same as Medium
Green, Medium Early Yellow–same as Ito San, Medium
Green, Medium Yellow–same as Midwest, Merko, Midwest,
Mikado, Minsoy, Mongol–same as Midwest, Morse,
Ogemaw, Ohio 9035–same as Hamilton, Old Dominion,
Otootan, Peking, Perley’s Mongol–same as Midwest, Pinpu,
Red Sable–same as Peking, Roosevelt–same as Midwest,
Roosevelt Medium Early Yellow–same as Midwest, Royal–
same as Wilson Five, Sable–same as Peking, Shanghai–same
as Tarheel Black, Sooty, Southern–same as Mammoth
Yellow, Southern Prolific, Soysota, Tarheel–same as Tarheel
Black, Tarheel Black, Tarheel Brown–same as Mammoth
Brown, Tokyo, Virginia, Virginia Early Brown–same as
Virginia, Wea, White Eyebrow, Wilson, Wilson-Five,
Wisconsin Black, Wisconsin Early Black–same as Wisconsin
Black, Wisconsin Pedigreed Black–same as Wisconsin
Black, Yoko–same as Yokoten, Yokoten, Yellow–same as
Mammoth Yellow.
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Black Sable, Early
Virginia Brown, Extra Early Black Eyebrow, Giant Brown,
Large Brown, Tarheel Brown, Virginia Early Brown, or
Wisconsin Pedigreed Black.
Note 2. This is the earliest document seen (Nov. 2020)
which states that Black Sable is the same as Peking, or that
Brown, Giant Brown, Large Brown, and Tarheel Brown are
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the same as Mammoth Brown, or that Early Green is the
same as Medium Green, or that Early Virginia Brown and
Virginia Early Brown are the same as Virginia, or that Early
Wisconsin Black and Wisconsin Early Black and Wisconsin
Pedigreed Black are the same as Wisconsin Black, or that
Extra Early Black Eyebrow is the same as Black Eyebrow,
or that Mammoth Black is the same as Tarheel Black, or that
Yellow is the same as Mammoth Yellow.
Photos show (unless otherwise stated): (1) A typical soybean plant growing alone. (2) “Outline map of the United
States showing by numerals the areas to which the soy bean
is especially adapted. The varieties suited to the various areas
for different purposes are discussed on page 11. Outside
the unnumbered areas the soy bean either can not be grown
profitably or it is in the experimental stage.” A vertical line
shows that the soybean grows east of the 99th meridian. The
area east of this line is divided into 5 zones by 4 lines parallel
to the latitudes. Soybeans can also be grown in small parts of
Arizona, New Mexico, and California, where extremely hot
weather prevails during the period when the seed is forming.
(3) Roots of a soy-bean plant showing abundant development
of nodules.
(4) Soy beans and corn planted in alternate rows; two
men and waist-deep among the plants. (5) “The ordinary
grain drill may be used for sowing either in rows or in close
drills.” It is pulled by horses and a man, seated on top,
is looking backward. (6) Seeds of the 22 more important
varieties of soy beans now grown in the United States
showing the wide range in the size of the seed. Soybeans
range from 1,250 seeds to the pound for the Hahto (large) to
9,950 seeds to the pound for Barchet.
(7) “The rotary hoe is an excellent implement for either
solid or row plantings.” This one is pulled by two horses; a
man is seated on top. (8) “Soy beans seeded in the same row
with corn. They are more generally grown with corn than
with any other crop.” A man is standing in front of the tall
plants. (9) “A field of soy beans and Sudan grass grown in
mixture for hay.” (10) Roots of a soy-bean plant showing
galls caused by the nematode Heterodera radicicola.
Address: Agronomist, Office of Forage Crops, Bureau of
Plant Industry, USDA, Washington, DC.
435. Power Farming. 1927. Combine proves itself in
soybeans. 36(4):6-7. April.
• Summary: The subtitle reads: “It is quite commonly agreed
by those who have used the combine that it is here to stay
if for no other crop than the soybean,” says I.P. Blauser,
University of Illinois. He has conducted several tests using
this harvester-thresher on soybeans, and found it to be
efficient, saving labor, money, and harvesting losses due to
shattering of the beans. One test by the University on a field
producing 36.8 bushels of soybeans, found that the losses
from cutting with a mower and then by binder, with separate
threshing in each case, averaged 34% and 41% respectively.

With the harvester-thresher the wastage was usually about
4% and seldom over 10%.
“For the past decade farmers in various parts of the
country have increasingly recognized the importance of
soybeans as a money and feed crop and as a soil builder.
Until the harvester-thresher had proved itself, however, the
wastage that went with the mower and binder methods of
harvesting the beans and then threshing them separately and
the uncertainties that accompanied these methods in adverse
wet seasons deterred numerous farmers from majoring in this
new crop.”
“A popular type of harvester-thresher in the Central
West, the South and the East is the recently developed
McCormick-Deering No. 8 one-man, ten-toot, power-drive
machine; it is not so large as those generally used on the big
wheat ranches of the West and accordingly is better adapted
for use by the farmers farther east who do not farm such
large acreages. It may be operated by McCormick-Deering
15-30 tractor equipped with power take-off, which then not
only provides power for pulling the machine but also for
operating the threshing and cutting mechanisms or it may be
equipped with separate motor to operate these mechanisms
and then be pulled by smaller tractor or by horses. The
advantage of operating with 15-30 tractor equipped with
power take-off is that the expense of a separate motor is
obviated.”
Photos show: (1) “A No. 8 McCormick-Deering 10foot, power-drive harvester-thresher in soybeans on a farm
rented by Ed Borgie near Assumption, Illinois. The outfit
is owned by Leslie and Dale Corzine, who after harvesting
165 of soybeans on their farms went out and harvested a
considerable acreage of soybeans for their neighbors.” (2) “A
No. 8 McCormick-Deering 10-foot, power-drive harvesterthresher owned by J.W. Britten, Spencer, Indiana, and shown
operating in a swampy bottom-land field of soybeans on the
farm of C.E. Davis, Switz City, in Indiana. Mr. Britten is
a custom thresherman and he harvested soybeans with the
machine shown for a number of farmers in southwestern
Indiana last fall.” The tractor pulling the combine is clearly
visible. Address: Asst. in Farm Mechanics, Univ. of Illinois.
436. Wall Street Journal. 1927. Large increase noted in soybean planting: Acreage of 500,000 in 1917 has grown to
2,600,000, principally in the corn belt states. May 26. p. 15.
• Summary: “Largely increased acreage and production of
soybeans in the United States in the last decade indicate
that the crop is destined to become of great economic
importance.” Of the more than 2,600,000 soybean acres last
year, about 520,000 acres [20%] were for seed production.
Total soybean production last year was 6,517,000 bushels.
“No other crop has advanced so rapidly from a position of
minor to major importance.”
The most dramatic increases in recent years have been
in the corn belt states and in a few southern states, according
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to the United States Department of Agriculture. Illinois, the
leading state in soybean acreage, with more than 700,000
acres, is followed by Missouri, North Carolina, Indiana, and
Tennessee.
In the future, soybeans will be used increasingly for
the production of oil and meal. Soybean oil can be used
like almost all other vegetable oils. Oil mills in the major
production centers “now crush large quantities of domestic
beans, and find ready markets for oil and meal.”
Companies making soybean food products have
recently increased greatly; the beans can be processed
to make breakfast foods, crackers, soy sauce, bean curd,
wafers, soy flour, and special flour preparations. Soy sauce
is now widely sold in the USA. Soybean oil is increasingly
used to make soaps, paints, varnishes, lubricating oils,
linoleum, waterproof goods, printing ink, and solid oils
[by hydrogenation]. Oil cake, which remains after the oil is
extracted from the beans, is a valuable livestock feed.
Note: This is the earliest document seen (April 2013)
that contains the term “soybean food products.”
The discovery that soybeans can be efficiently harvested
using a “combined harvester and thresher” has given
addition impetus to soybean production. Its value in crop
rotations insures the soybean an increasing role in American
agriculture.
437. Burger, A.A. 1927. Strayer grows soys: A twelve-year
experience. Successful Farming 25(5):5, 28. May.
• Summary: “Twelve years ago [i.e., in about 1915] the
soybean was first being generally introduced in the cornbelt.
At that time Bert Strayer of Black Hawk county, Iowa,
secured some black eyebrow [Black Eyebrow] seed and
the results were so satisfactory that he has been growing
soybeans ever since. With him the acreage has increased
every year until he is now recognized as one of the largest
growers of soybeans in the state. Last year on his quartersection farm he grew 60 acres of beans. Soybeans are a
favorite crop with Strayer because they are easy to grow and
handle, because they make a high protein feed, and because
they are nitrogen-gathering, soil-enriching plants. The crop
has been so satisfactory that it has entirely replaced the corn
crop. Bert says that it pays him better to grow soys and buy
his corn.”
Soys add nitrogen to the soil, but not quite as much
as clover, alfalfa, or sweet clover–nor is the soybean root
system so extensive. The soybean gathers nitrogen by means
of nodules on the roots, and adds both nitrogen and humus
to the decaying roots, stems, and leaves that are left on the
ground. Last year Strayer grew both oats and barley after
soys; they grew taller and ranker, had a deeper green color,
and yielded 5-10 more bushels per acre. “Such results have
been recorded for twelve years; soys are practically the only
legume grown on the farm, yet the land is becoming more
fertile and larger crops are grown every year.” Strayer’s

average soybean yield on his 60 acres last year was 25
bushels per acre.
He has tried a great many different soybean varieties.
Last year he grew black eyebrow, Manchu, and Dunfield.
Details of how Strayer cultivates and harvests soybeans are
given.
Photos show: (1) Two horses pulling a weeder, which
gives young soybeans a good cultivation. (2) A man wearing
a hat standing in a field of soybeans “that will give a good
yield of hay.” (3) A close-up of soybean seeds.
Note: This is the earliest document seen (March 2008)
that mentions Bert Strayer, or any member of the Strayer
family of Iowa, in connection with soybeans.
438. Lehmann, Emil W.; Blauser, I.P. 1927. Combines in
Illinois. Illinois Agricultural Experiment Station, Circular
No. 316. 16 p. May.
• Summary: Contents: Introduction. Old methods wasted
30-percent of soybeans. Combine cuts two-thirds off losses.
Wheat losses reduced one-third. Combines also efficient
on clover seed. Combine idea dates back to 1840. Helped
solve labor problem in Kansas. Combines found on all sizes
of farms. Three types now being used in Illinois (in terms
of power source). 15-30 tractor most common for pulling.
Horses sometimes used to pull combines. Threshing costs cut
half to two-thirds. Combines harvest 11,105 acres in 1926.
Five factors limit acreage harvested. Combine can be used
about half of July. Grain must be ripe to “combine.” Two
men ordinarily can handle combine. “Combined” grain of
high quality. Scattered straw easily plowed under. Troubles
and adjustments of the combine: Bean losses high unless
combine cuts low, weeds sometimes handicap combine,
slow cylinder speeds prevent split beans, sweet clover gives
combine severe test. Combine can claim many advantages.
Machine also has its disadvantages.
“The first combine, or harvester-thresher, was used in
Illinois in the fall of 1924. Two hundred twelve acres of
soybeans were harvested with it. The following year the
number of combines in the state increased to 12 and in 1926
to 64, one farmer having two machines in 1926.
“The first combine was bought by farmers who were
trying to solve a serious harvesting problem. They were not
satisfied with the loss, expense, and labor of cutting soybeans
with a mower or binder and then threshing them with a grain
separator. Tests of these methods showed that the losses
ranged all the way from 15 percent under the most ideal
conditions to 45 percent under less favorable conditions, the
average being about 30 percent.
“Farmers who brought the combine into Illinois had
trouble buying the machine. They were turned down by
two of the larger machinery companies and when the
third company finally did sell them a combine there was
no guarantee that it would do the work. Nevertheless
the machine harvested soybeans efficiently and in good
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condition, even the 60 acres were so weedy that they could
hardly have been harvested by any other method.”
The main crops harvested in 1926 were soybeans (5,856
acres), wheat (2,876), and oats (1,252). Quality of harvested
crop was generally improved. The old methods wasted 30%
of the soybeans, whereas the results of 24 tests in harvesting
soybeans with combines showed an average loss of only
8.89%. The combine originated in about 1840 in the Pacific
Northwest, then in about 1917 it began to move eastward,
mostly for harvesting wheat, as in Kansas. Combines are
drawn with a tractor or by horses.
In Illinois, the most combines (12 of 52) are used on
farms 301 to 400 acres in size. The the first combines were
9-12 feet wide and had “separate motors mounted on them to
operate the combine. These may be drawn with a tractor or
by horses... The third type of combine was given its first trial
in the fall of 1926 in soybeans. It is mounted on a tractor and
driven by the tractor through the belt pulley. The cutter bar
is directly in front of the tractor, the threshing and separating
parts are on the right side, and the grain tank on the left. The
machine has possibilities but will have to be changed to cut
lower before it will harvest soybeans as efficiently as the
other two types of combine” (p. 6-7).
“Bean losses high unless combine cuts low: Losses [on
the ground] back of the cutter bar are the heaviest ones in
harvesting soybeans with a combine. The amount of loss
depends upon the amount of lodging, the height of cut, and
the height of the lowest pods on the stems. With a properly
adjusted combine on level ground it is possible to cut as low
as 4 inches above the ground. To do this it is necessary in
some cases to use a special low-cutting type of cutter bar.
Special shoes are used as runners on each end of the cutter
bar to keep the guards from entering the ground. This change
is necessary if the cutter bar is to run as low as possible at
all times. Lodge beans, even when leaning in the direction
of travel, are picked up quite satisfactorily by slowing down
the forward motion of the combine. The reel slats then move
faster than the forward travel of the combine and the reel
picks up the stalks and puts them back on the platform” (p.
13).
Photos show: (Fig. 1) A combine harvesting soybeans (p.
4). (3) Measuring losses from a combine harvesting soybeans
(p. 6). (4) The common peg-tooth cylinder used in combines
(p. 7). (5) The bar type of cylinder used in combines. Table
2 (p. 10-11) shows the “Amount and quantity of crops
harvested with 52 combines in Illinois, 1926.” Soybeans
were most frequently combined, followed by wheat. In most
cases, the grade or quality of the combined crop was better
than with ordinary methods.
Note 1. This is one of the two earliest tests conducted on
combine header losses in soybeans.
Note 2. These combines used draper conveyor side feed
headers; the soybean yield was 12 bushels/acre. Address: 1.
Chief in Farm Mechanics; 2. First Asst. in Farm Mechanics.

439. Wand, F.A. 1927. Soil and the soybean special. Staley
Journal (Decatur, Illinois) 10(11):10-11. May.
• Summary: “The Illinois Central Railroad company, cooperating with the A.E. Staley Mfg. Co. and the University
of Illinois, operated a Soil and Soybean special train over
the company lines in Illinois from March 28 until April 16
[1927]. The train made 105 scheduled stops at towns located
on the Illinois Central lines, from Freeport and Galena in the
northern part of the state to Mounds and Metropolis in the
southern part.
“The special was made up of six cars; an office car
containing eating and sleeping quarters for the officials who
were in charge of the train, a car containing an exhibit of
soybean products prepared at the Staley plant in Decatur,
a car containing a soil, soybean and European Corn Borer
exhibit prepared at the University of Illinois, two motion
picture cars and a lecture car.
“According to H.J. Schwietert, general development
agent of the Illinois Central, the train was operated to
encourage farmers to grow more soybeans. The Illinois
Central officials believe the results obtained justified the
operation of the train; 33,939 people passed through the train
during the period of operation. The total distance traveled
was 2,478 miles.”
“The soybean exhibit car contained 34 by-products of
soybeans, prepared at the Staley plant under the direction
of Howard File, chief chemist. The products were displayed
in large glass jars along with varieties of soybeans best
adapted to Illinois soil and climatic conditions. The four
market grades of soybeans, prepared by Government
inspectors, were also shown. Placards showing the feeding
value of soybean hay, soybean oil meal, fertilizing value
of soybean straw, imports of soybeans and by-products,
increase in the Illinois soybean acreage in recent years, and
the varieties of soybeans most valuable for manufacturing
purposes, furnished a background for the glass containers
of by-products. A number of transparent pictures, placed
below the products and showing the planting, cultivating,
harvesting, grading and manufacturing of soybean products,
caused much favorable comment. In the center of the car a
house painted with soybean oil paint, was shown... A feature
of special interest in the soybean car was a five gallon glass
bottle containing approximately sixteen quarts of soybeans
of the Mammoth Yellow variety. The guests were given cards
and requested to place their names and addresses on the card
and estimate the number of soybeans in the bottle; the prize
being a 50-ton car of limestone furnished free of charge by
the Illinois Central.”
“Before passing on through the train the guests were
urged to accept circulars describing machinery for planting,
cultivating and harvesting soybeans. A large number of
Staley circulars containing a list of products manufactured
from soybeans were distributed in that manner.
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“The soil exhibit car was prepared under the direction
of Dean H.W. Mumford of the College of Agriculture
of the University of Illinois. The car contained three
complete exhibits, the first being a soil laboratory where
a large number of samples of soil were tested for farmers.
Methods of soil treatment were also shown. The second
was a soybean exhibit showing the varieties of soybeans
and boxes containing soybeans growing in rows planted
with wheat drill and also planted in rows 28 inches apart
with corn planter. The third exhibit showed the damage
that is being done to our corn crop by the European Corn
Borer and recommended control methods. The soil and
soybean exhibits were handled by members of the Agronomy
Department of the College of Agriculture, while the Corn
Borer exhibit was handled by the Department of Natural
History.
“Professor J.C. Hackleman of the College of Agriculture
was in charge of the soybean exhibit.”
“The two motion picture cars were operated by
P.R. Farlow and George Lierly of the Illinois Central
Development Department. The first car was used for showing
two reels of motion pictures on soybean culture, while the
second car was used for showing pictures of corn borer
control methods... The lecture car was used most extensively
in southern Illinois, and was handled by speakers from
Southern Illinois State Normal University at Carbondale.”
“The Staley company was represented on the train by
Frederick Wand, soybean expert.”
Note 1. This is the earliest document seen (Feb. 1998)
that clearly describes the use of a special train by a railroad
company to promote soybeans and soy products in the USA.
Note 2. This is the earliest document seen (June 2000)
published in the Staley Journal which was published from
June 1917 to 1964 by the A.E. Staley Mfg. Co. in Decatur,
Illinois. As of April 1993, according to Jill, the Staley
librarian, The full set is available only on microfilm in
“Corporate Records,” a Quonset hut about 30 miles from
Decatur. The Decatur Public Library also has some issues–a
broken set.
Note 3. This is the second earliest document seen
(Nov. 2004) that mentions motion pictures about soybeans.
Nothing else is known about the two motion pictures on
soybean culture. Address: A.E. Staley Mfg. Co., Decatur,
Illinois.
440. Wileman, R.H. 1927. Field tests on the combine in
Indiana. Agricultural Engineering 8(5):118. May.
• Summary: In 1926, five demonstrations of harvesting
soybeans with combines were conducted in five Indiana
counties. Much interest was shown, the average attendance
being 125 persons. The loss [at the header] was found to be
6.4%, which is much lower than that obtained by any other
method. The combine was 10-feet-wide and used a power
takeoff. The crop was wet and the combine was run slowly.

The greater efficiency of the combine in harvesting soybeans
plus the significant decrease in labor appealed strongly to
farmers, “and should do much to stimulate the growing of
soy beans.”
Note: This is one of the two earliest tests conducted
on combine header losses in soybeans. Address: Extension
Agricultural Engineer, Purdue Univ.
441. Atlanta Constitution (Georgia). 1927. Large farm
machinery company will help save all grain. June 13. p. 12.
• Summary: The Frick Company, a big machinery company
on South Forsyth street in Atlanta, has a large manufacturing
plant in Waynesboro, Pennsylvania. They have been making
farm machinery for nearly 75 years. Their lightweight model
“A” thresher “will thresh wheat or oats, cow peas, soja
beans, millet and other seeds, and do it all clean and at low
expense.”
442. Page, Arthur C. 1927. What farmers think of the
combine: Interviews with men who are using them. Prairie
Farmer 99(32):3, 17. Aug. 6.
• Summary: Discussions with farmers in Illinois, Indiana,
and adjacent territory. “Every man I talked to who is
operating a combine is enthusiastic in favor of it... The
housewives are delighted at the prospect of being relieved of
the responsibility of the threshing crew.”
“Some combined grain coming into the elevator was
testing 13 to 14 per cent moisture. After a rain it was coming
in with 24 per cent moisture, so they had to wait until the
moisture had dried off.”
“The thing which concerned Mr. Guild the most was
the hazard that is involved in waiting until the wheat is dead
ripe. ‘Suppose you wait like this and then get a hail storm
or a spell of bad weather? You might suffer a heavy loss,
whereas, with the binder, you get the grain in the shock and
it can stand there with little damage until you can get around
to thresh it.’”
“Our local elevators may need to put in some additional
processers for drying grain in case the moisture content is
alittle too high. We have to start a little later in the morning
than we do with the binder.”
Mr. Guild, the elevator man at Geneseo, near Henry
County, Illinois, said: “But in this part of the state, we have
use for all of our straw. We need it for bedding our livestock,
and there is also a brisk cash market for baled straw... Is the
combine a labor saver where the straw is going to be used?”
“One point that I did not hear mentioned but which
must have been thought about, is the economic significance
of this kind of machine. We talk a great deal about the slow
turn-over on the farm and how a man has to wait months
to get his money out of a piece of work. With the old way
of handling grain, there was a period, ordinarily, of at least
several weeks from the time the grain is ripe until it can be
delivered to the elevator. With the combine, a man may drive
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into the field in the morning and begin putting his money in
the bank within an hour. In other words, although there may
be more risk in letting the grain stand until it is dead ripe,
this method converts it immediately into ready cash.”
“A good many neighbors were in the field to watch
the combine on Charles Gunn’s farm in Marshall county”
[Illinois].
Mr. Gunn and a neighbor have about 300 acres to
harvest with combine, including wheat, oats, barley,
soybeans, and red clover. All of these will be handled by
the same machine with slight adjustments and changing the
speed of different parts.
“J.S. Bumgarner has about 200 acres of oats, wheat,
barley and soybeans which belong to him and his neighbor,
Lawrence Ash. All of this is being harvested with a combine,
cutting a 12-foot swath.”
“Everybody wants to know how many acres a day they
can harvest. This seems to depend on the kind of grain and
the conditions.” A 10-foot combine can typically harvest 3040 acres of wheat a day.
“The smallest machine that is now being used cuts eight
feet and is built around a small tractor, so that it is controlled
entirely by one man.”
“The grain, when cut, falls on a canvas, passes to an
elevator and into a cylinder the same as a threshing machine.
The straw comes out at the rear and the threshed grain is
elevated and comes out a spout into a metal bin at the top.
This bin holds 40 to 50 bushels.”
“The straw is handled in one of three ways. It may be
dropped in a windrow behind the machine. It may be carried
along and dropped, in bunches, or it may be spread by
putting on a couple of paddle wheels.”
“I am not arriving at any conclusions yet about the
combine, but will be out again watching these machines and
others operating in soybeans and clover. At that time I will
report some conclusions about the practicability of this outfit
for the corn belt.”
Two photos show two different makes of combine,
which do harvesting and threshing in one operation.
443. Ayres, W.E. 1927. Eighth annual field meeting. North
Carolina, August 9, 10, and 11, 1927. Proceedings of the
American Soybean Association 1:159-61.
• Summary: “In arranging the program for the Eighth Annual
Field Meeting of the American Soybean Association, the
committee in charge set aside practically all of the time for
automobile tours through the soybean sections and other
interesting parts of eastern North Carolina.
“The members and guests of the Association gathered
at Washington, North Carolina, August 9th, where they
registered and were assigned to rooms.”
“On the second day, August 10th, the members left
Washington, North Carolina at 8:00 a.m. for a tour through
historic Beaufort and Hyde Counties. Hyde County is said

to be the original home of the soybean in the United States
and for many years has been the leading soybean producing
county in the country.”
“A very interesting motion picture ‘Soybeans at Home
Ä Manchuria,’ was shown by Mr. Dorsett who secured
the pictures during a trip of exploration in China and
Manchuria.”
“After lunch a demonstration was given of several types
of soybean harvesters manufactured in North Carolina and
used quite extensively in the seed producing sections of
the Southern States. Following the demonstrations of the
harvesters, a tour was made of selected soybean fields and
soybean variety demonstrations in the territory immediately
surrounding Elizabeth City.”
Detailed summaries of the many papers presented are
given on pages 162-90. Address: Secretary-Treasurer.
444. Morse, W.J. 1927. The present outlook of the soybean
industry in the United States. Proceedings of the American
Soybean Association 1:167-71. Eighth annual field meeting.
Held 9-12 Aug. in North Carolina.
• Summary: “In 1907, the soybean was considered but a
minor crop in America, less than 50,000 acres being devoted
to its culture. North Carolina had the largest acreage at that
time, and produced at least 90 per cent of the seed, possibly
more.”
Note: This is the earliest document seen (May 2008) that
gives statistics for soybean production in the USA before
1909. It is also the earliest document seen (May 2008) that
mentions the number “50,000 acres” in connection with the
year 1907–statistics that were repeated by many subsequent
publications. Yet we have been unable to find Morse’s source
for these earliest baseline statistics. He may have somehow
derived the figures from those in: U.S. Department of
Commerce, Bureau of the Census. 1913. Thirteenth census
of the United States taken in the year 1910. Volume V.
Agriculture, 1909 and 1910.
“Not more than six varieties were being grown [in
America]. The most important of these were the Mammoth
Yellow, Ito San, Ogemaw, and Medium Green, varieties
limited as to soil and climatic conditions, and also as to
purpose. At this time, it seemed unlikely, to all except a few
soybean enthusiasts or ‘soybean cranks’ as they were then
called, that the soybean would ever amount to much more
than a minor or emergency crop. Several experiment stations
had conducted tests with the crop as pasture, hay and silage,
and with the seed as a concentrated feed... One soybean
enthusiast, the late Dr. C.V. Piper, then Chief of the Office
of Forage Crops, United States Department of Agriculture,
had a remarkably clear vision of the great potential value
of the soybean as a major crop in American agriculture.
After studying the soybean in the Orient, it seemed to Dr.
Piper that more and better varieties were essential to meet
the widely diverse conditions found in the United States...
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Through the Office of Foreign Plants, therefore, numerous
introductions were made from the soybean regions of China,
Manchuria, Korea, and Japan. Additional introductions
and numerous tests indicated the wisdom of Dr. Piper’s
conclusions. The introductions were found to be adapted to
wider ranges of soil and climatic conditions. The new and
varied uses of the crop stimulated new and greater interest in
possibilities, and the soybean’s march of progress was on.
“Moving forward slowly through the years with new
varieties, increased acreage, wider interest, greater utilization
of crop and by-products, its safety and dependability under
adverse conditions, more efficient methods of planting,
cultivating and harvesting, its availability as a relief crop (as
in the recent Mississippi flood area in the South and in the
corn-borer infested territory in the North), the lowly soybean
of 1907 has risen to the rank of a major crop in 1927.
“In 1926, the acreage of soybeans for all purposes
was estimated at more than 3,000,000 acres and the seed
production at about 148,000,000 bushels. At present (1927),
all states east of the Mississippi River are growing soybeans
and with yearly increasing acreages. Moreover, the states
bordering the west bank of the Mississippi are greatly
increasing their soybean acreage. For 1927, the average
increase of soybean acreage over that of 1926, is estimated at
about 20 percent.
“Let us consider the forage outlook in the United States.
The soybean undoubtedly will be utilized primarily for
forage purposes, and by forage purposes is meant as hay,
pasture, ensilage, and soilage. In 1924 (we have no later
statistics), more than 1,500,000 tons of soybean hay were
produced, nearly doubling the production of 1922. No figures
are available as to acreage devoted to pasturage and ensilage;
but, you of the states producing soybeans know that a very
considerable part of the soybean acreage of your state was
devoted in 1924 to these two purposes. For instance, Illinois,
with a total soybean acreage in 1924 of 747,000 acres, had
only 90,000 acres for seed production. North Carolina had
a total acreage in 1924 of 255,000 acres of which 120,000
were for seed. For forage purposes, soybeans are increasing
in favor on the farms of the North, South, East and West.
Without a doubt, as hay, pasturage, and ensilage, soybeans
will be used more and more in the farming systems of
America.
“Seed production has become a very important and
profitable industry in many sections. During the past few
years, the growers in certain sections have been confronted
in the fall with the surplus-seed problem. Before the passing
of the next planting season, however, first-class seed for
planting has been at a premium, and during the past two
years (1926 and 1927), there has been an acute shortage in
some sections of seed of desirable varieties. Commercial
possibilities today offer a potential outlet for a supply above
seeding requirements, many times the size of the present
surplus. Several oil mills are now crushing domestic-grown

soybeans for oil and oil meal in the Southern and Western
States, and many others are being equipped for this purpose.
Complaint is often made that oil mills pay too little for
seed, making seed production for this purpose unprofitable.
We must take into account, however, that the soybean is a
legume. We must consider the fertilizing value, the feeding
value of the straw, and not expect too much in comparison
with other standard crops. Let us be fair with this oil-mill
industry, and forget the high prices for seed which have
prevailed with the introduction of new varieties and the large
increase in acreage. To me, the production of soybean seed
for oil and oil meal appears to be one of the bright spots in
the future of the soybean which will firmly establish it as a
major crop.
“Increasing imports of soybeans, soybean oil, and
soybean cake from China and Japan, in spite of a tariff on the
beans and oil, indicate a ready market for these products in
the United States. Soybean oil is a strong competitor of other
vegetable oils and is used extensively in the manufacture
of butter and lard substitutes, paints, enamels, waterproof
goods, rubber substitutes, linoleum, and edible oils; and
constantly new uses are being found for this valuable oil.
Soybean oil meal is a valuable concentrate for all kinds
of livestock. Oil meal is also valuable as a flour, and is
extensively used in the manufacture of glue, of buttons,
etc. The following table shows the increasing demands for
soybean products through imports for the past five years.
This table, “Soybeans, soybean oil, and soybean cake
imported into the United States, 1922-1926 inclusive,”
shows that imports of soybean oil ranged from 9.1 million lb
in 1924 to a high of 41.7 million lb in 1923. Soybean cake
ranged from 4.2 million lb in 1922 to a high 47.1 million lb
in 1924. Imports of soybeans ranged from 3.5 million lb in
1922 to a high 4.2 million lb in 1924.
“Soybean seed is employed for various other purposes
and its uses, no doubt, will further increase. There are
established in the United States several factories for the
manufacture of soy sauce, which in previous years was
imported in large quantities from China and Japan. There are,
also, a large number of food factories using soybean seed in
the manufacture of special foods. And we must not overlook
the value of soybean seed as a highly valuable stock feed,
relished by all kinds of farm stock. Practical experience and
extensive tests by experiment stations have indicated the
value of soybean seed as a home-grown concentrate.
“No doubt, most of you will recall that soybean
bulletins of a few years ago told you that the ordinary farm
equipment was all that was necessary to produce a crop of
soybeans. Today, however, after extensive experiments, we
have more efficient and economical methods of planting,
cultivating, harvesting and marketing the crop. In the
matter of machinery, we have soybean seed drills, soybean
cultivators, and soybean harvesters. Just a word concerning
harvesters, of which we have several types adapted to
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various conditions. There is the beater type for rows and for
broadcast beans, and these have gradually brought about the
combine harvester, now used successfully in the Western
States.
“Further brightening the path of the soybean is the
extensive work of experiment stations. Nearly all state
experiment stations (and the United States Department
of Agriculture) are engaged in various tests with regard
to variety testing, breeding work, feeding experiments,
inoculating, fertilizing, methods of culture and harvesting,
and in greater utilization of the soybean and its products.
From this review of experimental and other work during a
score of years, I think you will quite agree that the outlook
is decidedly bright for the soybean, and that, through the
efforts of the American Soybean Association, we must keep
this work going, and place the soybean where it belongs–in
the ‘King’ row with King Corn and King Cotton.” Address:
USDA, Washington, DC.
445. International Harvester. 1927. High sales hopes held
for McCormick-Deering combine, dealers told. Cuts work in
half (News release). Wall Street Journal. Dec. 7. p. 18.
• Summary: “The McCormick-Deering harvester-thresher
is scheduled to be... for 1928 one of the biggest sales
opportunities the farm equipment field has ever seen. This is
promised by the sudden swing toward combined harvesting
and threshing, a feature of the past season... The company is
bending every effort toward McCormick-Deering harvesterthresher production and toward smoothing the way to sales...
“Already many thousands of McCormick-Deering
outfits are at work all over the United States. They are
working with complete success in wheat, oats, barley, rye,
flax, buckwheat, peas, soybeans, kafir corn, clover, etc.
The harvester-thresher method has a strong appeal... It is
revolutionizing the harvest, cutting the work and the risk in
half, simplifying the job for farmer and housewife, saving...
20 cents per bushel.”
Note: This is the earliest document seen (July 2016)
by International Harvester in connection with soybeans.
The famous company grew out of the former McCormickDeering, a major manufacturer of harvester-threshers–also
called “combines.”
446. Mackenzie, J.K. 1927. The combined reaper-thresher in
western Canada. Dominion of Canada Dep. of Agriculture
Pamphlet No. 83. 14 p. New Series. *
447. Morse, W.J. 1927. Soy-bean output increasing in United
States. Yearbook of Agriculture (USDA) p. 671-73. For the
year 1926.
• Summary: “Although introduced as an unknown immigrant
from the Orient many decades ago, not until recently has
the soy bean won a recognized place in the cropping system
of American farmers. The great interest shown in the soy

bean and its products and the largely increased acreage and
production during the last decade indicate that it is destined
to become a crop of considerable economic importance in
the United States.
“In 1917 less than 500,000 acres were devoted to
soy beans for all purposes. In 1924 there were 2,500,000
acres, of which about 1,000,000 acres were grown for hay,
about 1,000,000 acres for pasture and silage, and more
than 500,000 acres for seed production. About 2,283,000
bushels of seed were produced in 1917, while in 1924 nearly
10,000,000 bushels of seed and 1,360,000 tons of hay were
produced. Although the increase in acreage has been general
over the eastern half of the United States, the most marked
increases have been in the Corn Belt States and in a few
of the Southern States. In 1924 the five leading States for
total acreage were Illinois, 747,000; Missouri, 400,000;
North Carolina, 255,000; Indiana, 210,000; and Tennessee,
167,000; and for seed production North Carolina, 2,560,000
bushels; Illinois, 1,548,000 bushels; Missouri, 1,379,000
bushels; Ohio, 728,000 bushels; and Indiana, 650,000
bushels. The soy bean can now be grown successfully in
any climate suitable to corn or cotton. The Department of
Agriculture during the past 10 years has developed, through
introduction and by breeding methods, varieties which have
extended the range of profitable soybean culture far beyond
what were at first considered its limits. The principal uses
of the soy bean are hay, pasture, silage, grain, oil and oil
meal, and human food. With such a wide range of uses the
production of the soy bean is no longer localized and its
increasing importance is assured.
“Gaining Favor as Forage: As a forage crop alone, it is
not likely that the soy bean will become a major field crop
in the United States. However, even as a forage crop it has
gained steadily in favor as indicated by the increased acreage
from year to year. The forage is preserved either as hay or
silage, or cut and fed green as soilage. It is also pastured
extensively with sheep and hogs. Not infrequently, the soy
bean is employed as a green manure or summer cover crop
in orchards. Unlike most other legumes the seed is rich in oil
which makes the soy bean an important source of vegetable
oil. Although the soy bean will no doubt continue to grow
in importance as a forage crop, indications are that the
future increase in soy bean acreage will be largely for the
production of oil and oil meal. During the past few years, oil
mills in the Corn Belt States and some of the Southern States
have crushed fairly large quantities of domestic beans, and
found ready markets for the oil and oil meal.
“Soy-bean oil is used largely in the manufacture of
soaps, paints, varnishes, linoleum, enamels, lubricating oils,
printing ink, waterproof goods, salad oils, and substitutes for
rubber, lard, and butter. The oil has now an important place
in the world’s trade and commercial utilization of vegetable
oils. The cake or oil meal remaining after the oil is extracted
is a highly concentrated and nutritious feed, and is relished
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by all kinds of livestock.
“As an article of food, the use of the soy bean in the
United States has been very limited. For many years a few
food companies have manufactured special soy-bean flour
products. The number of such concerns producing soy-bean
food products has increased to a considerable extent during
the last few years. Soy beans are now being made into
breakfast foods, crackers, wafers, soy sauce, bean curd, soy
flour, and special flour preparations for various purposes.
One of the most recent developments is the manufacture of
soy sauce and bean curd from domestic grown beans. This
has been found a most profitable industry in some parts
of the Corn Belt, and soy sauce has now a fairly extensive
market in the United States.
“Improved Production Methods: Increased acreage
and greater utilization of the soy bean have brought about
improved methods in planting, culture, and harvesting.
Implement manufacturers, who in the past took no interest
in the soy bean, are now actively engaged in a study of the
planting, cultural, and harvesting problems of the crop. The
development of an efficient method of harvesting the seed
crop has been one of the serious problems connected with
the production of soy beans. Many types of machines are
now on the market, ranging from the single-row harvester
to broadcast harvesters of the beater type and the combine
harvester like those used in harvesting wheat and other small
grains.
“Because of this rapid increase in the importance of the
soy bean, State experiment stations have greatly extended
their investigations of the different feeding problems, such
as the value of soy-bean silage, hay, grain, pasture, and oil
meal. One of the most outstanding results of this work has
been the use of a mineral mixture with the grain and meal.
Extensive feeding trials with hogs and poultry have shown
that when minerals are added to a soy-bean ration the results
compare favorably with those from a ration of tankage and
meat scrap.
“In the last decade the soy bean has advanced from a
position of minor to one of major importance. Previously soy
beans were grown only occasionally, usually as a substitute
crop when clover or some other crop failed. At the present
time the plant is grown regularly for hay, grain, and pasture,
and with corn as silage.”
A photo shows: “Best results in making soy-bean hay
are obtained where the vines are piled in tall, narrow cocks.”
Address: USDA, Washington, DC.
448. Mumford, H.W. 1927. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 40:1-288. For the year
ended June 30, 1927.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Many new strains tried
out to improve soybeans: High and low oil lines developed

further (p. 41-43). New Manchu strain best yielder in
soybean tests (p. 43). Soybean yields again increased by
inoculation (p. 44). Some cowpea nodule bacteria also
function on soys (p. 44). Wheat yields again unaffected by
soybean crop (p. 45).
Livestock investigations: Soybean test compares
hogging down vs. dry lot (p. 82-84; An investigation “on
the relative values of hay and seed types of soybeans when
planted with corn for hogging-down. Also, the effect of these
types of soybeans upon the quality of the resulting pork
when they are hogged-down with corn...” The results of the
year’s work is summarized). Hogs should be fed less than 12
percent of beans (p. 84-85). Method sought of getting hard
pork from soybeans (p. 85-86). Soybeans and their products
compared for cattle (p. 101-02). Dairy investigations: Cows
do only slightly better on ground soy hay (p. 148-50).
Agricultural economics: Illinois soybeans go to widely
scattered markets (p. 195-96).
Farm mechanics: Efficiency of combine on Illinois crops
studied (p. 212-13; “The first combine was used in Illinois in
1924 to harvest soybeans, but has since been used to some
extent in harvesting every small grain crop, soybeans, and
the clover and grass seeds. Tests of combines in 1926 show a
loss of 8.89 percent in harvesting soybeans and a loss of 4.72
percent in harvesting wheat.” Fifty-two of the 63 combine
owners in the state were visited, and records received from
them. Table 84 shows the number of acres harvested by each
combine and the grade of crop harvested. A more complete
report of the preliminary study of combines in Illinois is
reported in Circular 316, ‘Combines in Illinois’”).
Bean [soybean] harvesting losses again lowered by
combines (p. 213-17; A photo, p. 216, shows soybeans being
harvested with a combine on the Illinois Experiment Station
farm).
Note: One section in this report is titled “Many
worthless bacterized fertilizers found” (p. 44). These
fertilizers are promoted as containing bacteria for soil
inoculation. The word “bacterized” seems to have been
coined in about 1915 (“A method of treating peat to make it
more active as a fertilizer and as a medium for the growth
of nitrogen-fixing bacteria {so-called bacterized peat})...”
Address: Dean and Director of the Station, Urbana, Illinois.
449. Oathout, Charles Hubert. 1927. The vitality of soybean
seed as affected by storage conditions and mechanical injury.
PhD thesis, University of Illinois at Urbana-Champaign. 19
p. In: Library of Congress. Catalog Div. A List of American
Doctoral Dissertations Printed in 1912-1932. 1928. *
Address: Univ. of Illinois.
450. Asked and answered at the combine session. 1928.
In: 1928. Present Status of “Combine” Harvesting: Papers,
Discussion, and Reports Presented at the “Combine” Session
of the Meeting of the Power and Machinery Division of the
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American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 36-38.
• Summary: Concerning “Increased separating capacity”
(p. 36), Mr. Heitshu states: “My observations in Virginia
have been that we had a lot of choking up both in soybeans,
especially when the stuff is still green, and in small grain.
And the cause in almost every case seems to be that the
material could not get away from the cylinder fast enough. I
do not believe length would help that. I believe width is the
solution.”
Concerning “Soybean practice” (p. 37), the first
question is: “What is the danger of soybeans heating after
being harvested with a combine?” Mr. Lehmann of Illinois
answers: “We have had quite a little experience in Illinois in
harvesting soybeans and I have yet to hear of any experience
other than good. They have stored their soybeans very
satisfactorily. I have seen bins where the beans were five or
six feet deep and they were not heating.”
The second question is: “What is the policy of planters
of soybeans for combine harvesting in Illinois? Do they
drill them in six or seven inches apart or plant them in rows
perhaps 24 inches apart?” Mr. Lehmann answers: “Both
ways.” It is recommended that the soybeans be planted more
thickly than usual so that the lower pods would abort and not
produce beans. Planted in rows, soybeans are more liable to
have the pods near the surface of the ground. Mr. Michael
asks: “Someone spoke of soybean harvesting where the
cylinder speed was not reduced, but the tractor driven along
very slowly. I would like to know whether that is considered
good practice.” Mr. Duffee of Wisconsin answers: “I believe
the cylinder speed was supposed to be slowed down but they
did not change the gears, they merely ran the whole machine
slower so as not to crack the beans. They reported excellent
work, although they did not cover the acreage they would
have. They had very fine separation and excellent work in
every respect.”
451. Blasingame, R.U. 1928. The combine in Pennsylvania.
In: 1928. Present Status of “Combine” Harvesting: Papers,
Discussion, and Reports Presented at the “Combine” Session
of the Meeting of the Power and Machinery Division of the
American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 7-8.
• Summary: “During the 1927 harvest season we made
some studies pertaining to the use of the combine harvester
in Pennsylvania. This work was done under the Power and
Labor Purnell Project No. 705 in the Department of Farm
Machinery in cooperation with the Division of Agricultural
Engineering of the United States Department of Agriculture.
A 9-foot Case combine harvester was operated on the college
farms in the harvesting of 21 acres of oats and 40 acres of
wheat.”

“While there were only about four or five machines
owned and operated by farmers in Pennsylvania in 1926,
there were nearly 30 in 1927.”
“Several combine owners have used their machines for
harvesting buckwheat and soybeans... We visited Paul Wolff
on November 16 while he was harvesting soybeans. There
was a rain the night before which made harvesting almost
impossible but Mr. Wolff made one round for our benefit. We
made a blanket test on this machine which showed a loss of
about 3 per cent even though the beans were very tough and
hard to thresh. We were unable to find any unthreshed beans
which were fully matured.”
“I believe that in the neighborhood of 100 new
combines will be sold in the state during 1928... In talking
to threshermen in the state I find that they are of the opinion
that the combine will have a very rapid sale within the next
few years. A few of the most progressive threshermen are
thinking seriously of purchasing combines for custom work.”
The farmers in this state are interested in saving
the straw. Address: Agricultural engineer, Purdue Univ.
[Indiana].
452. Blauser, I.P. 1928. The combine in Illinois. In: 1928.
Present Status of “Combine” Harvesting: Papers, Discussion,
and Reports Presented at the “Combine” Session of the
Meeting of the Power and Machinery Division of the
American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 13-14.
• Summary: “At the present time there are more than 300
combines in Illinois. Even though the combine is new in
Illinois, the first use being in October, 1924 [for harvesting
soybeans on the Garwood Brothers’ farm near Stonington,
Illinois], the growth has been rapid. Last year there were
sixty-four combines in the state and two years ago, 12.
“This is the third year that we have made efficiency
tests of the combine. For two years the work was carried on
by the farm mechanics department alone. This past year the
United Stated Department of Agriculture cooperated with
the departments of farm management, agronomy, and farm
mechanics of the University of Illinois.”
“During this past year, in cooperation with the United
States Department of Agriculture, twenty-nine combines
were tested in small grains and twelve in soybeans.” This
survey of 12 combines (including five different makes)
operated in Illinois in the fall of 1927 provided the following
information: “The loss varied from 5.75 to 22.59 per cent,
with an average loss of 11.38 per cent. Here again [as with
wheat] the big loss occurs back of the cutter bar, because
of the low pods, thin stand, low branches, down beans,
and uneven ground. Where the beans were very thin on the
ground [low plant populations] or where they were planted
in rows, the pods formed very low on the stems; in many
cases only an inch or two above the ground, and often with
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the pods touching the ground. With very level ground, some
of the combines were able to cut as low as 3 to 4 inches, but
even at that low cutting there may be one or two pods may
be left on many of the stubbles. The loss by [through] the
machine averaged 1.81 per cent, while the loss back of the
cutter bar averaged 9.85 per cent.”
“There are a few suggestions that should be made to the
combine manufacturers, partly from observations and partly
from requests by combine users: 1. Increase the separating
capacity. 2. Do not use too wide a cutter bar in this section.
3. Make an adjustable reel. 4. Close the feeder housing to
prevent loss. 5. Make the sieve adjustment easier. 6. Use
shoes on the cutter bars, so that the cutter bar will float.
7. Make a more efficient divider at the grain end of the
platform. 8. Design platform to cut lower.”
A wide photo shows a McCormick-Deering combine
pulled by the same make of tractor. The caption reads: “The
‘combine’ is working a revolution in American farming
methods unprecedented by any other machine, except
possibly the tractor.” Address: Instructor in farm mechanics,
Univ. of Illinois.
453. Duffee, F.W. 1928. The combine in Wisconsin. In:
1928. Present Status of “Combine” Harvesting: Papers,
Discussion, and Reports Presented at the “Combine” Session
of the Meeting of the Power and Machinery Division of the
American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 17-18.
• Summary: “There were three combines sold and used in
Wisconsin during the season of 1927 so far as we have been
able to learn. The general success of the method could hardly
be called satisfactory so far as this year’s experience is
concerned, as two of the three machines were returned to the
manufacturer as unsatisfactory for various reasons. The third
machine is reported as having been highly satisfactory. Two
of the machines were 9-ft. sizes equipped with engines. The
other was a 10-ft. machine driven through a power take-off.”
The 10-foot combine, weighing 4,957 lb., was studied
on a 350-acre farm, with gently rolling topography, having
57 acres in permanent pasture; it harvested 60 acres of grain
and 20 acres of soybeans. The machine was rated satisfactory
in every respect, “one of the most practical and profitable
machines on the farm.” “Did extra fine work harvesting
20 acres of soybeans. Did not change gears to slow down
cylinder but ran tractor quite slow. Twenty acres harvested
in a little over a day.” Barley was also harvested. Address:
Associate Prof. of Agricultural Engineering, Univ. of
Wisconsin.
454. Goss, J. Fletcher. 1928. The combine in South Dakota.
In: 1928. Present Status of “Combine” Harvesting: Papers,
Discussion, and Reports Presented at the “Combine” Session
of the Meeting of the Power and Machinery Division of the

American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 5-6.
• Summary: “The combine is coming into South Dakota
very rapidly, as in many other states in the central and
central western part of the United States and Canada. The
first combine was used in South Dakota in 1920. The next of
which we have any record was purchased in 1922. In 1925
there were possibly two dozen combines in use... I know
it is a conservative estimate to say that there are over 200
combines in South Dakota at the present time” (1927).
“Practically every kind of small grain has been harvested
with a combine in this state. Wheat, of course, is the largest
crop, but oats, barley, spelt, rye, and flax, as well as sweet
clover and soybeans, have been harvested successfully.”
“Very few horses are used on the combine or to haul
grain. In fact, only 42 per cent of the combine owners visited
owned any work horses and all the combines were pulled by
tractors.”
“Most of the machines do some custom work, and
there are a few machines that do nothing but custom work.
We have a record of one 16-foot machine doing 900 acres
of custom work as well as 450 acres of the owner’s. In
most cases the man who furnishes the machine furnishes
everything and charges by the acre. The prevailing charge
is $2.50 per acre but a few charge $2.75 to $3.00.” Address:
Asst. Prof. of Agricultural Engineering, South Dakota State
College.
455. Heitshu, D.C. 1928. The combine in Virginia. In:
1928. Present Status of “Combine” Harvesting: Papers,
Discussion, and Reports Presented at the “Combine” Session
of the Meeting of the Power and Machinery Division of the
American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 11-12.
• Summary: “At the present time there are four combines
in Virginia, all being new machines this year. Three were
in use during the small grain harvest, the fourth being sold
for the soybean harvest. One of the first three machines was
not used during the soybean harvest so that three combines
operated in Virginia in both the small grain and soybean
harvests. One of them was the machine controlled by the
experiment station and it was used to harvest rye, wheat, oats
and soybeans in southwestern Virginia. The other machines
harvested only wheat and soybeans.”
“The soybeans harvested this fall seemed to store
without any trouble. The moisture determinations have
not been completed as we were cutting soybeans as late as
November 23. While the clean soybeans from the combine
seem to be keeping perfectly, old soybean growers say that
the trash must be left in the beans harvested by any of the
field harvesters if they are to keep without heating. Soybean
specialists are inclined to believe that the high content of
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oil present in the beans removes practically all danger of
moisture troubles in storage.”
“Seventy-five acres would seem to be the maximum
single crop of small grain to be grown for the present
small-sized combine. Since the ripening of soybeans can
be controlled to some degree by their planting time the
maximum for this crop may be larger. However, because
of the damp weather and short days encountered during the
soybean harvest an acreage much over one hundred is not to
be recommended.”
“When the soybean industry grows to the point that
there is a large demand for the bean, other than for seed,
more erect varieties than are now grown in Virginia will
be better adapted to the combine. Non-shattering strains of
soybean are of great importance, for on several occasions the
natural shattering losses ran higher than the total machine
losses.
“In considering the combine itself, it seems that the
machine is basically unbalanced for eastern use. The present
small combine is purely a small edition of other tried and
time-proven older and larger machine...In view of our
experiences the following proportions are approximately
what are needed to load the entire machine efficiently:
Cylinder, 100 per cent; cutter bar, 75 per cent; separator,
125-150 per cent. This same machine with a propersized extension for the cutter bar would meet almost any
harvesting conditions met with anywhere in the country.
“In connection with the mechanical features of the
combine, it may be well to mention that there seems to be no
place for the power take-off type of machine in Virginia. The
auxiliary engine type has so many advantages that the extra
investment called for is very well spent.
“The saving of the combined straw is purely a
mechanical problem. A hayloader will save it...”
“While the combine handles the small grains
satisfactorily at rated speeds, the same cannot be said for it in
soybeans. The ‘Virginia’ soybean is grown very extensively
in our state. Indeed, the three combines harvesting soybeans
this fall worked in this variety only. For the Virginia variety
the recommended cylinder speeds proved too high, and a
careful inspection of the various tests indicate that a cylinder
speed of 2500 feet per minute is the maximum to be used,
and that approximately 2300 feet per minute is the best for
beans in good threshing condition.
“The Virginia soybean is primarily a hay variety and
with its tough, heavy stems an increase in vibrator, riddle,
and fan speeds is necessary to secure a good, clean job of
separation. While all of our work was done with Virginia
soybeans we believe that an increase in the separator speeds
is desirable for all varieties.
“For our field conditions the three-wheel crosssuspension with a hinged header is practically a necessity for
satisfactory performance. In small grains that are standing
erect the two-wheel combine with a rigid header works

very satisfactorily, but when cutting all the straw as we
want to do, or are forced to do, we have our troubles. One
machine of this type picked up a large stone as the outer end
of the header dipped into the ground and what happened is
unnecessary to repeat. This objectionable feature becomes
more pronounced in soybean harvesting. Here the stubble
loss is over twice that of the hinged-header type. In many
places in the field the header missed practically one-half
of the swath of beans, while in others it was combining the
entire bean stalk, including the roots. The hinged header also
is easier to manipulate in adjusting its height and this feature
is essential in combining soybeans. One rigid-header type of
machine needed four men to work with any satisfaction and
the conditions were not especially adverse.”
“The majority of our small grain and soybean fields
are rolling and performance on grades [slopes] is essential
to the success of the combine. We worked on grades which
momentarily went as high as 20 per cent and found much of
the loss to be caused by the grain running to one side of the
sieves.”
Note: This is the earliest document seen (June 2021)
that uses the word “header” in connection with soybean
harvesting. Address: Asst. agricultural engineer, Virginia
Agric. Exp. Station.
456. Mayer, I.D. 1928. The combine in Indiana. In: 1928.
Present Status of “Combine” Harvesting: Papers, Discussion,
and Reports Presented at the “Combine” Session of the
Meeting of the Power and Machinery Division of the
American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 6-7.
• Summary: “From a start with five combined harvesterthreshers in the wheat harvest of 1926 to sixty-five for
the soybean harvest for 1927, the conservative farmers of
Indiana have shaken off the shackles of tradition, joined the
ranks of the progressives and are already signing orders for
1928 delivery. The success of this machine for harvesting a
great variety of crops under widely varying conditions has
made even the most skeptical admit that the combine can be
adapted to Indiana farming conditions. It is our opinion that
the dangers of losses due to shattering and lodging after grain
is ripe enough to cut with a binder (particularly with wheat)
have been greatly overemphasized.
“We have records of the successful harvesting of the
following crops with the combine in Indiana: Rye, wheat,
oats, barley, millet, buckwheat, timothy seed, mammoth red
clover seed, little red clover seed, sweet clover seed, and
soybeans.”
“The combines cut standing grain as cleanly as did
binders; that is, the loss counts after each machine average
about the same for similar yields. The combines threshed as
efficiently as did stationary threshers.”
“The combine eliminated the losses incident to binding,
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shocking, standing in the shock, loading and hauling of the
bundles. These losses averaged from one to two bushels per
acre.”
“The efficiency with which the combine harvests
soybeans has, in most cases, been the reason for the purchase
of the machine. Harvesting losses with the combine averaged
about 10 per cent of the total yield while losses by other
methods of harvesting were as high as 30 and 40 per cent.”
“The adaptability of the combine to so many different
crops will make it a profitable machine to own even on the
comparatively small farms of the corn belt. The ease of
transporting the smaller machines will make them profitable
for custom threshing. One of our machines was hauled more
than 150 miles over the road during the past season with very
little ill effect.
“For corn belt conditions, where the grain must
frequently be cut low and all the straw handled, the capacity
of the platform and separator is not sufficient if tractor
speeds are to be maintained. In fields in which the height of
the grain varied considerably it was impossible to adjust the
height of the reel satisfactorily. An adjustable reel controlled
from the operator’s seat would have been of considerable
assistance. Since the speed of the reel is not correlated to the
rate of travel of the machine the reel is sometimes subjected
to severe strains.
“Some difficulty was experienced in conveying the
grain from the cutter bar to the cylinder when the grain was
leaning at right angles to the direction of travel. This trouble
consisted of the straw catching as it turned the corner into
the feeder and of straw following the platform canvas back
under the roller in sufficient quantity to stop the canvas.”
A photo (p. 7) shows “Two views of an AdvanceRumely 10-foot combine harvesting soy beans in north
Central Indiana. This method of harvesting soy beans has
proven to be a great success.” Address: Agricultural engineer,
Purdue Univ.
457. Mervine, E.M. 1928. The combine in Iowa. In: 1928.
Present Status of “Combine” Harvesting: Papers, Discussion,
and Reports Presented at the “Combine” Session of the
Meeting of the Power and Machinery Division of the
American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 3-4.
• Summary: “The combine has been studied for only one
year in Iowa, but in that one year of study, covering twentyseven machines operated by as many owners, it was found
that enthusiasm was universal for this labor-saving method
of harvesting with practically no criticism.”
“The combine has been a boon to the harvesting of
soybeans but this past year has seen only 60,000 acres of
soybeans in Iowa, while Illinois’ 1927 acreage is estimated
at 500,000.” Note: No mention is made of soybeans being
harvested by a combine in Iowa.

“The harvesting of [wheat] straw by use of the portable
baler was demonstrated to be practical during the past
harvest. The baler is pulled by a tractor and driven through
a power take-off from the tractor. The straw is picked from
the ground and elevated by a hay loader onto the feeding
platform of the baler. The crew of four men, one driving
the tractor, one feeding the baler, and two men feeding the
blocks and tying the bales, was kept as busy as the usual
bailing crew.”
“In view of the fact that strains of oats have already
been developed that fit in so well with the combine program
and that the experiences of Iowa users were so satisfactory
this year in harvesting other crops, it would seem to indicate
that an expansion of the use of the combine in Iowa may be
expected.” Address: Prof. of Agricultural Engineering, Iowa
State College.
458. Osterberger, C.L. 1928. The combine in Louisiana.
In: 1928. Present Status of “Combine” Harvesting: Papers,
Discussion, and Reports Presented at the “Combine” Session
of the Meeting of the Power and Machinery Division of the
American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 5.
• Summary: “There are two main crops in Louisiana which
may prove well adapted to the use of the combine Ä rice and
soybeans... This year, for the first time, two combines were
brought into the southwest section through the efforts of the
county agent at lake Charles, H.L. Brinkley. A Case and a
Mccormick-Deering were the machines used. After a test of
both machines in the rice fields, Mr. Brinkley reported that
both machines proved very satisfactory, but that the grain
so harvested contained too much moisture to keep if sacked
directly from the machine and, further, such rice would not
mill satisfactorily.”
“We have no data on combining soybeans. We know,
however, that we have a real problem in combining soybeans
which often grow six feet high and produce stems that
measure over an inch in diameter near the base. It was
planned to have an extensive test of the experiment station
at Baton Rouge this year but due to the high water which
caused ‘seepage’ in the fields that were to be devoted to
beans for the experiments it was not possible to get the crop
planted. We have information that Walter Goudchaux of the
Reserve Sugar Refinery, located near New Orleans, planned
to try out a combine on these plantations, but to date, we
have no report as to whether the tests were made.” Address:
Agricultural engineer, Louisiana State Univ.
459. Present status of “combine” harvesting: Papers,
discussion, and reports presented at the “combine” session
of the meeting of the Power and Machinery Division of
the American Society of Agricultural Engineers [ASAE],
at Chicago, November, 1927. 1928. St. Joseph, Michigan:
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ASAE. 38 p.
• Summary: This report is divided into three parts: 1.
Combine field investigations in 1927 (p. 3-23); 2. Recent
developments in the combine (p. 24-25; discussions by
four representatives of farm machinery manufacturers); 3.
Results of grain drying experiments (p. 26-38; the threshed
grain is often artificially dried in bins after it comes from
the combine. Soybeans are discussed in detail on p. 37).
The subtitle to Part 1 reads: “This symposium of reports on
field investigations conducted during 1927 on the use of the
combine harvester-thresher, or ‘combine’ as it is commonly
called, includes contributions from fourteen states of the
United States–north, south, east, and west–and western
Canada. Soybeans are discussed mostly in Part 1, which
consists of papers (reports) by various authors on use of the
combine in the following states. In states followed by an
asterisk, soybeans were harvested by a combine, whereas
in those followed by a plus sign, soybeans were only
mentioned: Iowa+, Michigan, Louisiana+, South Dakota*,
Indiana*, Pennsylvania*, Idaho, Minnesota, Virginia*,
New York, Illinois*, Montana, Wisconsin*, North Dakota,
western Canada (Saskatchewan, Alberta, and Manitoba), and
Saskatchewan. Papers in which soybeans are discussed are
cited separately.
This is a very early report on combines in the United
States. The first combine was used in South Dakota in
1920, however in most states, combines have been used
for only a few years. States and Canadian provinces in
which many combines were operating in 1927 include:
Saskatchewan (530), Illinois (300+), Alberta (221), South
Dakota (200+), North Dakota (200), Indiana (65), Manitoba
(23). Manufacturers of combines include: Case, McCormickDeering, and Advance-Rumely. The width of the cutting
blade ranges from 8 to 24 feet, with most being in the range
of 9 to 16 feet wide. Combines generally cut standing
grain as clean as did binders, and they thresh out the grain
as efficiently as did stationary threshers. Most combines
studied are drawn by a tractor (a relatively new piece of
farm machinery) having typically “15 drawbar horsepower,”
although smaller ones can be drawn by a team of 12 horses.
Combines can be powered in several ways: By an auxiliary
engine to operate the cutting and threshing mechanism, or
by power take-off from a tractor. “While some of the small
machines may be operated by one man after the thresher has
been properly set and all adjustments have been properly
made, it usually requires one man to take care of the tractor
and a second man to look after the combine, besides the
necessary help and equipment to haul away the grain” (p.
9). Problems with combines: They work best on fairly even,
flat land and do not work well on very small farms. However
photos (p. 8) taken in Idaho show: (1) A combine at work on
a 29-degree hillside. (2) A 26-degree hillside after combining
with tractor power. (3) Badly lodged grain which was almost
completely recovered by combining.

Early history (p. 8-9): The first combine in Minnesota
was built in 1884 in Minneapolis by the late J.L. Owens,
founder of the J.L. Owens Company. It was designed to
harvest only the heads of the grain stock. The manufacture
was not continued due to lack of capital, and concerns with
even ripening of the grain. In 1927 eleven combines were
purchased an used by Minnesota farmers.
Parts of a combine: Bulk grain tank (p. 24), cutter bar
(p. 6, 11, 14, 24), cylinder (toothed vs. bar; p. 11, 12, 17),
extension straw carrier (p. 16), header (rigid vs. hinged; p.
12, 15, 20, 24; “The machines both worked admirably when
used as headers”), pick-up devices or attachments (as a
windrow pick-up device; p. 20), platform (p. 14), platform
canvas (p. 6, 14), reel (p. 6, 14), separator (p. 11), sieves (p.
12), supplemental conveyor (p. 15), swather or swathing
equipment (p. 20, 37), windrowing device (p. 37).
Many small photos show combines harvesting various
crops.
Note 1. These proceedings show, among other things,
the great importance of the tractor (which was still a new
and revolutionary machine during the 1920s) in making
the combine a viable piece of farm machinery. Without the
tractor, the combine would have had to be pulled by horses,
which would have made it much less useful and efficient,
and much more difficult to use.
Note: This is the earliest document seen (June 2021)
that uses the word “header” to refer to part of a combine in
connection with soybeans. Address: St. Joseph, Michigan.
460. Arnold, H.C. 1928. Agricultural Experiment Station,
Salisbury. Annual report of experiments, 1926-27. Rhodesia
Agricultural Journal 25:377-97. April. See p. 390-91.
• Summary: Pages 390-91 state: “Soya Beans.–A few
varieties of this crop were introduced as much as fifteen
years ago [i.e., about 1913, but actually by April 1906],
and thorough trials were then made with them for several
seasons. The results were very favourable, and further
experiments were discontinued until two years ago. The
recent introductions have given heavier yields of both hay
and seed than the older varieties, but it cannot be claimed
that their yields of fodder equal those of the dolichos and
velvet bean...
“Its upright habit of growth renders the crop easier to
handle with hay-making machinery and less troublesome for
ploughing under than plants which have trailing vines, so
that if a variety can be found whose yields of fodder and seed
equal those of the dolichos or velvet beans, it would be of
great value to this country...
“The variety named O-too-tan [Otootan], which was
kindly sent to the Department from the Old Umtali Mission,
has thus far given the best results.”
In 1924-24 O-to-tan yielded 438 lb/acre of seed,
increasing to 930 lb/acre in 1925-26. In 1926-27 O-tootan yielded 960 lb of seed and 200 lb of hay per acre.
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Haberlandt, Columbia, Biloxi, and Virginia were each tested
during these three periods, but they always gave lower seed
yields. In 1926-27, however, Haberlandt gave the highest
yield of hay, 1,360 lb/acre.
Ground nuts (peanuts) are discussed on pages 377-80
and the kudzu vine (Pueraria thunbergiana) on pages 39293. Address: Manager, Salisbury Exp. Station.
461. Reynoldson, L.A.; Martin, J.H.; Humphries, W.R. 1928.
Shall I buy a combine? Farmers’ Bulletin (USDA) No. 1565.
18 p. April. See p. 3-4.
• Summary: This bulletin begins: “The problem of deciding
whether to purchase a combine or to continue harvesting
by the older methods is one that many farmers are trying to
solve.” “The first combine was built over 50 years ago.”
The section titled “Crops that can be harvested with
combines” includes a subsection on “Soy beans” (p. 3-4).
“Nearly every farmer who owns a combine and who raises
soy beans uses the machine to harvest his crop. (Fig. 1.)
Harvesting with a binder, a bean harvester, or a mower is
often unsatisfactory because of the heavy bean losses. Many
owners in the Corn Belt purchased their combines especially
for harvesting soy beans.”
“Owing to the lateness of the harvest season and the
habit of growth of soy beans, the harvesting of this crop is
accompanied with more hazard and difficulty than is the
harvesting of small grains. Harvesting is aided by early
sowing of early-maturing varieties which shatter little. If the
soy beans are cut sufficiently early the disk and wheat drill
may be pulled directly behind the combine, and the strip of
land seeded to wheat will be covered with a thin layer of
straw on the next round of the combine.
“The loss of beans harvested by the combine is greater
than for small grains, but there is a decided saving in
combining beans over other methods of harvesting. The
greatest losses in harvesting due to low pods which are
missed by the cutter bar, the lowest adjustment of which cuts
about 4 inches or more above the ground. Thicker planting
tends to produce taller plants with fewer low pods.
“In harvesting soy beans the speed of the cylinder should
be reduced to approximately 50 per cent below that required
for wheat, to prevent cracking the beans, the separating unit
of the machine being kept at the same speed to insure proper
cleaning and quick disposal of the green material. If the
crop is uniformly mature no concave teeth are needed, but
concaves must be used if beans are not thoroughly ripe, in
order to insure clean separation. The cylinder can be slowed
down when soy beans are being threshed either by placing a
smaller pulley on the motor shaft or a larger sprocket on the
driving end of the cylinder shaft. These are necessary items
of equipment for the proper operation of the machine in both
bean and pea harvest.”
A photo (p. 4) shows a combine pulled by a tractor.
The caption states: “In Illinois and Indiana, on farms where

combines are owned, the machine has superseded the binder
and mower for harvesting soy beans, as it saves a larger
percentage of the crop.” Address: 1. Assoc. Agricultural
Economist, Div. of Farm Management and Costs, Bureau
of Agricultural Economics; 2. Assoc. Agronomist, Office
of Cereal Crops and Diseases, Bureau of Plant Industry; 3.
Senior Engineering Aid, Div. of Agricultural Engineering,
Bureau of Public Roads.
462. Hackleman, J.C.; Sears, O.H.; Burlison, W.L. 1928.
Soybean production in Illinois. Illinois Agricultural
Experiment Station, Bulletin No. 310. p. 465-531. June. [26
ref]
• Summary: Contents: Introduction. Seeding practices in
Illinois. Some reasons for popularity of the soybean in
Illinois: A valuable nitrogenous feed, Illinois experiments
demonstrate feeding value, a satisfactory substitute for
oats and a good emergency hay crop, adapted to practically
all Illinois soils, has merit as a soil-builder, fits well into
Illinois rotations. Essential cultural practices: A good seed
bed, thoro inoculation, seed soon after corn planting, give
careful attention to cultivation. Harvesting and threshing
soybeans: Harvesting the hay crop, harvesting for seed,
threshing the seed crop, special machines for harvesting and
threshing, handling threshed soybeans. Soybeans and corn
as companion crops. Soybean variety studies in Illinois:
Performance of varieties in northern Illinois, performance
of varieties in central Illinois, differences among and within
soybean varieties, description of varieties. Commercial
utilization of the soybean crop: Soybean cake one of the
most valuable products, market for soybean oil increasing,
soybean products as human food (introduction, soybean oil,
soybean flour, dry soybeans {incl. roasted as a substitute
for salted peanuts, soybean “coffee”}, immature or green
soybeans). Early history of soybean production in Illinois.
Literature cited.
Introduction: In 1914 only about 2,000 acres of
soybeans were harvested in Illinois; by 1927 the acreage had
jumped to 776,000.
Reasons for growing the soybean in Illinois (p. 409): 1.
It is the richest protein-producing grain on the Illinois farm.
2. It is the richest nitrogenous roughage adapted to most
farms. 3. It is adapted to many uses and relished by most
livestock. 4. If properly handled it furnishes a satisfactory
substitute for oats in the cropping system and is a good
emergency hay crop. 5. It is adapted to a wide range of soil
types. 6. Being a legume, it has merit as a soil builder if
properly used. 7. It ranks well as a cash crop. 8. It fits well
into Illinois rotations.
“The average November and December farm prices paid
Illinois growers for their soybeans for the five-year period
1921-1925 were $1.48 and $1.90 a bushel respectively...
During each of the past three seasons (1925, 1926, 1927)
soybean mills have paid the producer approximately $1.25 a
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bushel f.o.b. the mill” (p. 473).
The section titled “Special machines for harvesting
and threshing” states (p. 491-93): “Soybean harvesting and
threshing methods have been very unsatisfactory for the
grower who harvests 50 to 200 acres or more of seed beans
each year. During the past four years, as the result of an
increasing call from the soybean producers for improved
seed harvesters and threshers, the machinery manufacturers
are now offering several field threshers of the same type as
those used in the wheat fields of the West. The combine was
first used in Illinois as a soybean thresher in 1924. Twelve
machines were reported in operation in Illinois in 1925, 64 in
1926, and with five manufacturers offering machines in 1927
the number available during October and November, 1927,
exceeded 300.
“The combines all work on the same general principle,–
that of cutting the mature plants and elevating them to the
cylinder, where the beans are threshed out. The hulled beans
are then passed over screens and thru the blast of a fan just
as in the ordinary thresher. The clean seed is then elevated
and either conveyed to a seed bin which is carried on the
machine, run directly into a wagon which is drawn along
the side of the combine, or run into sacks which are tied
and dropped off the machine. The straw, pods, leaves, and
trash are carried to the rear of the thresher, where they may
be scattered over the land by means of a beater or straw
spreader or may be bunched to facilitate their collection in
case the farmer wishes to feed the straw.
“The combines when properly adjusted and in charge
of a careful operator will gather a greater percentage of seed
than any other harvesting machine, according to observations
made by the Farm Mechanics Department of the University
of Illinois.
“The advent of the combine marks a new epoch in
soybean production. There are several points in favor of
these machines which bespeak an increasing interest in
them, namely: 1. They do the work with a single operation
and therefore reduce harvesting costs. 2. They shorten the
harvesting season, thus enabling the grower to take full
advantage of favorable weather. 3. When properly adjusted
they enable the farmer to harvest the crop with less loss
than by other methods. 4. They leave the residues in the
field where produced. 5. Standing beans are not injured by
inclement weather, as are beans that are cut and shocked
awaiting the thresher. 6. Mature soybeans harvested with a
combine will usually have a lower moisture content than the
average lot that is cut, shocked, and threshed, especially if
rains are frequent.
“On the other hand, there are objections which must
necessarily be weighed before one comes to a decision as to
the most satisfactory method of handling the soybean seed
crop, namely: 1. Late harvesting is likely to endanger, if not
prevent, the seeding of winter wheat in the soybean stubble.
2. Combines are costly. 3. There is danger of losing straw

which might otherwise be used as winter roughage.”
Regular variety trials of soybeans were begun at
the University of Illinois in 1906 by comparing the seed
production of seven varieties, two of which had little or
no value under Illinois conditions. In 1919 the following
varieties were tested: Chestnut, A.K., Ebony, Ito San,
Sherwood, Nuttal [Nuttall, no longer commercially
available], and Wilson. A detailed description of the
following varieties is given (p. 516-26), including plant
adaptation and plant and seed characters: A.K., Aksarben,
Amherst, Arlington, Black Eyebrow, Chestnut, Columbia,
Dunfield, Ebony, Elton, Guelph, Habaro, Haberlandt,
Hamilton, Hong Kong, Hurrelbrink, Illini, Illinois 13-181,
Ilsoy (Illinois 13-19), Ito San, Jet, Lexington, Mammoth
Yellow, Manchu, Mandarin, Mansoy, Midwest, Morse,
Ogemaw, Peking, Sherwood, Virginia, Wea, Wilson, Wilson
V [Wilson-Five], Wisconsin Black.
“Commercial utilization of the soybean crop: “The
soybean, during its early history under corn-belt conditions,
was considered primarily a forage or hay plant. Difficulties
in harvesting the seed, lack of information regarding
satisfactory methods of threshing, and the cost threshing
during those early years caused many farmers to grow
the crop solely for hay. As a result, the early studies of
the experiment stations were concerned with the value of
soybean hay as compared with other common hays.
“The utilization of native-grown soybeans in the
commerce of North America is practically an untouched
field. American manufacturers have almost unlimited
possibilities with this crop.”
“Early history of soybean production in Illinois.–The
first published records pertaining to the production of
soybeans at the Illinois Station are for 1897. These trials
were mainly to ascertain the general adaptation of the crop
rather than to study types or strains. Variety studies as such
started in 1906. More than 200 varieties and strains have
been tried out, but many proved unsatisfactory and were
retained but one year. Only two of the original varieties,
Ebony and Ito San (Medium Early Yellow), are still
commercially important in Illinois.
“Soybean production on Illinois farms apparently
antedates the variety work at the Station. J.C. Utter, Mt.
Carmel, began growing beans in 1890. W.H. Stoddard, in
a paper before the Macoupin County Farmers’ Institute in
December, 1898, reported several years’ experience with
the crop. C.A. Rowe, Jacksonville, began to grow the crop
in 1899. Ralph Allen, Delavan, and Frank Hurrelbrink,
Taylorville, were also among the early growers.
“Pioneer growers were located in central, south-central,
and southern Illinois. In these areas production made
considerable progress before any significant acreage was
noted in northern Illinois. In fact, not until after 1919 did
the acreage in the northern portion of the state make any
appreciable gain. Since that date the acreage has steadily
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increased, and much greater production can be predicted now
that earlier maturing varieties are available.”
Note 1. This is the earliest document seen (Aug. 2003)
that mentions Taylorville, Illinois, in connection with soy
beans.
Note 2. In a 1956 speech titled “Sixty years of soybeans
in Illinois,” W.L. Burlison said that this bulletin was “a most
comprehensive publication dealing with nearly all phases of
soybean management... This bulletin, after almost a third of a
century, enjoys a wide interest.”
Note 3. Tables, figures, and photos are described in a
separate record.
463. Hackleman, J.C.; Sears, O.H.; Burlison, W.L. 1928.
Soybean production in Illinois (Continued–Document
part II). Tables, figures, and photos. Illinois Agricultural
Experiment Station, Bulletin No. 310. p. 465-531. June. [26
ref]
• Summary: Tables: (1) Comparisons for a ten-year period
of the yields of corn and soybeans on the standard plots in
the south-central rotation, University South Farm, Urbana.
(2) Comparison of yields of cowpeas and soybeans on the
university experiment fields at Unionville and Oquawka
in the extreme southern and western parts of Illinois. (3)
Comparative response of red clover and soybeans to soil
treatment on dark-colored silt loam soils. (4) Influence
of soybeans on yield of corn in a rotation of corn, corn,
corn, and soybeans, south-central rotation. (5) Influence
of soil treatment on yields of soybean hay, University
Experiment Fields. (6) Influence of soils treatment on
yields of soybean seed, University Experiment Fields. (7)

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

different varieties and their percentage ratings using Ebony
as the standard for comparison. (22) Urbana field: Soybean
hay production in south-central rotation, comparable
average yields of the different varieties using Ebony as the
standard for comparison. (23) Urbana field: Soybean straw
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production in south-central rotation, annual yields of the
different varieties and their percentage ratings using Ebony
as the standard for comparison. (24) Urbana field: Soybean
straw production in south-central rotation, comparable
average yields of the different varieties using Ebony as
the standard for comparison. (25) Urbana field: Soybean
straw production in northwest rotation, annual yields of the
different varieties and their percentage ratings using Ebony

as the standard for comparison. (26) Urbana field: Soybean
straw production in northwest rotation, comparable average
yields of the different varieties using Ebony as the standard
for comparison. (27) Percentage composition of three
nitrogenous concentrates.
Figures (photos unless otherwise stated): (1) Map
of Illinois showing the distribution of soybeans into four
different production categories based on the percentage of
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total soybean acreage grown alone: (1) 0-20%. (2) 20-40%.
(3) 40-60%. (4) 60-100%. Soybeans are grown alone mainly
in the southern half of Illinois. The practice of planting
soybeans with corn, then putting both mature crops into the
silo, predominates in the dairy section of northern Illinois.
(2) Well-selected seed is necessary for good results. A
photo depicts various samples of seeds, some of which are
in good condition while others are rotted, split, or cracked.
(3) A thoroly inoculated soybean plant. Photo of a soybean
plant’s roots, containing nodules. (4) Inoculating soybeans
by the “muddy-water” method. (5) Drilling soybeans in a
well-prepared seed bed. (6) Drilling four rows of soybeans
at a time. (7) A rotary hoe breaking the crust that forms after
rains. (8) The rotary hoe is also widely used in cultivating
drilled soybeans. (9) Another tool for cultivating soybeans.
The harrow may be used effectively provided the work is
done frequently enough to kill each crop of weeds while
in the seedling state. A light harrow can be used until the
beans are 6 to 8 inches high. (10) Cultivating soybeans with
a weeder. (11) Beet and bean cultivator used for soybeans.
(12) Harvesting a good crop of Manchus with the combine.
(13) Two and a half tons of excellent hay. (14) A thirtyfour bushel crop of Illinois on the university farm. (15) A
promising crop of Manchus.
464. Heitshu, D.C. 1928. Soybean harvesting methods in
Virginia. Agricultural Engineering 9(7):209-214. July. [1 ref]
• Summary: Contents: Introduction. Cut and thresh method.
Row harvester method. Broadcast harvester method. The
combine method (the best for soybeans now available).
Summary.
“The question of harvesting soybeans for seed is one
of growing importance in Virginia. In 1925 approximately
15,000 acres were harvested for seed, producing an average
yield of 14 bu. per acre, or a total of 210,000 bu. In all
probability no less than 90,000 bu. of seed were lost in
this harvest, which represents a monetary loss of at least
$250,000 to the farmers of the state.”
The growing interest in soybeans, “along with the
introduction of the combine into Virginia, led the Virginia
Agricultural Experiment Station and the U.S. Department
of Agriculture to undertake a study of the comparative
merits of the different soybean harvesting methods practiced
during the season of 1927. The methods observed during
this study were” (1) the cut and thresh (total loss: 24.73%),
(2) the Scott single-row harvester (total loss: 40.35%), (3)
the Browning broadcast harvester (total loss: 11.01%), and
(4) the combine (Case–3 trials, and McCormick-Deering–2
trials). The precise methodology is described. Soybean
varieties: Laredo and Virginia.
The header loss was 11.10% (range 5.46 to 16.74%).
The header losses accounted for 94.5% of total losses. Three
draper conveyor headers were used.
The author suggested that the relative capacities of the

various parts of a combine should be assigned as follows:
cylinder 100%, cutter bar 75%, and separator 125-150%.
“Summary: 1. The present soybean harvesting methods
are very wasteful of seed. 2. Special soybean harvesters
are needed under certain conditions, and two experimental
machines have been made by Virginia farmers. 3. The
combine is a very successful soybean harvester. 4. The
combine with rigid cutter bar and one-man control is not
suitable for average Virginia conditions. 5. The power
take-off type of drive is not recommended for combines in
Virginia. 6. A cylinder speed of 2,300 to 2,500 ft. per minute
is recommended for the Virginia soybean.”
Photos show: (1) Two views of the Union harvester,
the first broadcast soybean harvester, developed by Harvey
S. Clapp. View from one side shows the bullwheel, bagger,
beater arms on cylinder. Rear view shows the cleaning riddle,
bagging elevator. (2) Two views of the Browning broadcast
soybean harvester. Front view shows elevator and feeder
rolls. Rear view shows grain elevator and small sized cleaner.
(3) Two views of a “McCormick-Deering combine doing a
very good job of harvesting soybeans on the farm of Richard
Pratt, Virginia.” It is pulled by a tractor and harvesting
Virginia soybeans. (4) A Case combine, pulled by a tractor,
harvesting soybeans in Rockbridge County, Virginia, in the
Blue Ridge Mountains. Address: Asst. Agricultural Engineer,
Virginia Agric. Exp. Station.
465. American Thresherman. 1928. Harvesting and threshing
soybeans: Illinois agronomists describe approved methods.
31(4):9. Aug.
• Summary: “Several harvesters or strippers designed to
gather beans grown in rows have been developed in the
South. These machines strip the beans and pods from
the standing stalks, depositing the harvested material in
large hoppers. The beans, pods, and trash are later run
over cleaning equipment to separate the clean seed. These
harvesters have not been widely used in the North. They may
help the grower who produces a small acreage for seed and
is interested in utilizing the straw for soil improvement only;
but tall-growing varieties must be grown in such machines
are to be used.
“The combine was first used in Illinois as a soybean
thresher in 1924. Twelve machines were reported in
operation in Illinois in 1925, 64 in 1926, and with five
manufacturers offering machines, 300 in 1927. These have
proven highly successful, the only drawbacks being high
initial expense of the combine, the lateness of harvesting,
and the loss of straw which might provide winter roughage.”
Photos show: (1) “Herman Jones, Merom, Indiana, uses
his combine to harvest his soybean crop.” The huge machine,
with 3 men standing atop it, is pulled by a tractor. (2) More
than 80 threshermen and their families who spent a happy
day together at an outing in New York.

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 282
466. Mayer, I.D. 1928. Harvesting soybeans with the
combine. Proceedings of the American Soybean Association
2:21-22. Ninth annual field meeting. Held 15-17 Aug. at
Indiana. Talk given at Purdue University.
• Summary: “Of the known methods for the harvesting
of soybeans for seed, the use of the combined harvesterthresher has proved the most efficient and also the most
economical. The combine saves more of the beans and
does the harvesting with less labor and at lower cash cost
than any other system of harvesting. Soybean growers
recognizing the possibilities of the combine are responsible
for its introduction into the Corn Belt. The first machines
were purchased without any guarantee that they would do
the work and were obtained from the third manufacturer after
two of the large machinery companies had refused to sell
their equipment in the Corn Belt.
“Records show that losses of 15 to 45 percent of the
yield were experienced in harvesting beans by the mower,
reaper, or binder and threshing machine methods. The
average loss was about 30 percent of the yield. Losses
behind the combine, including losses of cutting and threshing
average less than 10 percent. Most of the beans lost by the
combine are in the pods which are too low to get above the
sickle bar, but with some varieties shattering of early ripened
beans causes some loss.
“In addition to saving more of the beans, the combined
grain has been of higher quality during the past two seasons
than was grain from threshing machines. Moisture content
of beans from threshing machines varied from 11.6 to 26.5
percent, averaging 16.9 percent while beans from combines
during the same period varied from 10.2 to 15.4, averaging
12.5 percent moisture. Germination of beans from the
combines average 94.5 percent while those from threshing
machines showed an average of 95.5 percent.
“The quality of the threshing done by both the threshing
machines and combines was satisfactory and clean beans
resulted when adjustments were properly made.
“Probably the second most important advantage of the
combine is the lower cost of operation. Ordinarily only two
men are required to operate a combine and with a machine
of 10 foot cut they can harvest from 1½ to 2 acres per hour
under average conditions. Including interest on investment
and depreciation, the cost of harvesting soybeans with a
combine range from 10 cents per bushel upward, or $2.00
per acre upward depending upon conditions.
“As would be expected, equipment as revolutionary
as the combine is not adapted to every farm or farmer.
The capital invested is such that a considerable acreage is
necessary to justify the expenditure. While combines have
been used on quite rough ground, they are primarily for level
or slightly rolling land. One of the most serious problems
encountered in harvesting with a combine is weeds. Weeds
not only choke up the machine but add moisture to the grain
and make clean threshing impossible.

“In harvesting soybeans with a combine, uneven
ripening of the grain is a decided handicap. The immature
beans are hard to thresh, contain too much moisture and will
probably shrivel. To delay harvest until all beans are ripe
incurs quite a risk due to weather conditions of late fall or
shattering of the ripe beans. Since much of the bean ground
is sown to wheat directly behind the combine, harvesting
must be done as early as possible. Uniform ripening of beans
is a great asset to combining. The windrow and pick-up
attachments recently developed for combines seem to offer
some assistance along this line by making it possible to cut
the grain and allow it to dry out in the windrow or swath and
later pick it up and harvest it with a combine.
“Weather affects combining much the same as it does
any other method of harvesting. However, during a wet
season such as was experienced in 1927, combining can
progress when shock threshing cannot for standing grain
dries more quickly than does grain in the shock. Beans from
a combine have had as much as 10 percent less moisture than
beans from a threshing machine operated in the same field
during a wet season.
“While in the minds of many the adaptability of the
combine harvester-thresher to corn belt conditions is
questionable, from the viewpoint of the soybean grower, it
offers the most satisfactory means of harvesting his crop.”
Address: Agricultural Engineering Dep., Purdue Univ.
[Indiana].
467. Wand, Frederick A. 1928. Commercial outlet for
soybeans. Proceedings of the American Soybean Association
2:35-36. Ninth annual field meeting. Held 15-17 Aug. at
Indiana.
• Summary: Illinois farmers “were not satisfied with
harvesting their soybeans with a grain binder because of
the large loss due to shattering. A number of prominent
soybean growers became interested in developing a machine
that would cut and thresh the crop at one operation, leaving
the straw in such condition that it could be plowed under
for fertilizer. At that time the wheat combine was being
introduced into the Southwest, but even our Agricultural
Experiment Stations could not be enthused over the idea
of introducing such a large machine on Corn Belt farms.
However, one machine was used in Illinois in 1924 for
harvesting 212 acres of soybeans and was purchased by
Garwood Bros., of Stonington, Illinois.
“I was fortunate in being asked to visit the executive
offices of the Massey-Harris Harvester Company at Batavia,
New York, for the purpose of convincing their board of
directors that they should expand their sales organization
in order to introduce and sell Combines in territory that a
number of agricultural authorities believed was not adapted
to Combine harvesting. I insisted the Combine would take
the “H” [hell] out of harvesting and revolutionize soybean
growing in the Central West. I also maintained that the
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machine could be used for harvesting small grain, as the
Staley Company had developed an efficient and economical
grain dryer suitable for installation in country elevators for
the purpose of drying Combine grain and soft corn. After
talking the proposition over with Mr. Joseph N. Shenstone,
president of Massey-Harris Harvester Co., Inc., and his
board of directors, they decided to support the project. The
Staley Company designed and built a portable grain dryer
that was used in connection with harvesting the first field of
wheat that was harvested with a combine in Illinois. They
also helped to sell the first eight combines that were sold in
Illinois and convinced the manufacturers of farm equipment
that they should develop small combines for use on corn
belt farms. The same procedure has been carried through in
developing special equipment for planting and cultivating the
crop.
“The A.E. Staley Manufacturing Company is the largest
independent corn products manufacturing concern in the
world. We ship our products to 54 national markets. During
the first three months of the present year, the Associated
Manufacturers of Corn Products ground 26,000,000 bushels
of corn. It is possible to manufacture a greater variety of
products from soybeans than from any other farm crop
and there is no doubt in our estimation, but that there is a
commercial outlet for 26,000,000 bushels of soybeans.
“Every acre planted to soybeans means one less acre of
our surplus crops; corn, wheat, and oats. Large quantities of
soybeans will always be fed on the farms and our industries
are pleading with farmers to grow more soybeans for market.
With the present amount of flaxseed that is being produced
in the Northwest, our farmers can readily produce enough
soybeans to supply our domestic needs for vegetable oils. At
the present time 40% of our protein is being imported in one
form or another. Farmers should increase the production of
crops that are now being #1.”
“The price of soybeans for manufacturing purposes is
determined by the price of the products derived from the
beans. At the present time the mills are manufacturing crude
and refined soybean oil, soap, varnish, soybean oil meal,
soybean health flour, plastic paints for interior decorating and
waterproof glue. The casein may be extracted from soybean
cake and used for sizing paper.
Note: This is the earliest document seen (Feb. 1998) that
mentions the Garwood Brothers in connection with the first
use of a combine to harvest soybeans in Illinois. Address:
A.E. Staley Mfg. Co., Decatur, Illinois.
468. Whitson, Jay. 1928. Raising soys efficiently: Less labor
and more profit in soybean growing. Wallaces’ Farmer
53(38):1294. Sept. 21.
• Summary: “It appears that on the ‘tight’ or hard soils
of southeastern Iowa where the soils are decidedly acid
and rather low in organic matter soybeans, when properly
handled, do exceedingly well.”

In Wapello county, considerably more than half of the
soy fields visited followed corn without plowing–a new
method with only disking and harrowing or rolling. “Thoro
disking, preferably with a tandem disk at intervals of two or
three weeks apart, is the preferred method.”
Soybeans, both as hay and grain, are increasingly being
used in cattle rations–both for milk cows and those being
fattened for market. Several years ago, soys were fed almost
exclusively to hogs.
469. Wand, Frederick A. 1928. The soybean industry in
this country: Development of high yielding seed varieties
through efforts of state experiment stations in Illinois and
Indiana. Grain World 100(11):11-12. Sept. 26.
• Summary: Discusses soybean culture, the marketing of
soybeans, manufacturing possibilities, and sound farm relief.
“With the passing of the draft horses in our cities
the demand for oats was curtailed to a great extent. The
Agricultural Experiment Stations in the Central West were
forced to develop and promote a new crop that could be
grown in rotation in place of oats. The soybean was chosen
as having the greatest possibilities, being a legume that will
produce well on acid soils where clover or alfalfa will not
thrive.”
The soybean varieties Manchu and Illini have been
developed by the Illinois Experiment Station, and the variety
Dunfield has been developed in Indiana. “The Combine
is the ideal machine for harvesting soybeans... Combine
harvesting saves all the beans and leaves the straw in such
condition that it may be plowed under for fertilizer.” In 1928
more than 450 combines will be used for harvesting the
soybean crop in Illinois.
“Sound farm relief: Every acre planted to soybeans
means one less acre of surplus crops, such as corn, wheat and
oats.”
“The acreage of soybeans has been increased in the
Central West as a result of the soybean milling activities
of the Blish Milling Co., Funk Brothers Seed Co. and the
A.E. Staley Manufacturing Co. The concerns have built
mills and have assured farmers of a ready market for their
surplus soybeans. The Development Department of the
Illinois Central Railroad Co. has shown a splendid spirit of
co-operation in operating a Soybean Special Train over their
lines in Illinois. The train was operated for a period of three
weeks, making 107 stops and was visited by 34,000 farmers.
The soybean exhibit car contained 34 products manufactured
from soybeans.
“On April 16, 1928, Funk Brothers Seed Co., The
Grange League Federation, and the American Milling Co.
announced that they would contract with farmers for 50,000
acres of soybeans, the crop being delivered at Peoria or
Bloomington on the basis of $1.35 per bushel for Grade
No. 2 soybeans. As a result of their activities they have
contracted over 40,000 acres of soybeans in Illinois. It has
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been reported that the American Milling Co. has an outlet for
the product from 5,000,000 bushels of soybeans a year. They
should prove to be an important factor in developing the
soybean industry in the Central West.”
Photos show: (1) Illini soybeans growing on the
University of Illinois Experimental Farm. (2) A field of
soybeans planted solid with a wheat drill (1.5 bushels/
acre). The crop was harvested when 6 inches high and later
cultivated several times with a rotary hoe. Address: Manager,
Soy Bean Dep., A.E. Staley Mfg. Co., Decatur, Illinois.
470. Farming in South Africa. 1928. Inquiries from farmers:
Soil inoculation. 3(33):1183. Dec.
• Summary: “Lidgetton.–What measures must be adopted to
bring about the inoculation of soil for soya-bean cultivation?
“Cedara School of Agriculture replies: Inoculation can
be brought about by the use of inoculated soil or by the use
of a culture. The simplest form is to use soil from an area
that has produced soya-bean with nodules, and to use this
through the fertilizer attachment of the planter, at the rate
of 300 to 400 lb. per acre. Soil should be taken from the
top layer. Success largely depends on applying the soil in
direct contact with seed, and not exposed to direct rays of
sunlight.”
471. Farm Implement News (Chicago, Illinois). 1928. The
development of the combine. 49(49):30-31. *
472. Implement & Machinery Review. 1928. A new type of
harvester-thrasher. 53(636):1305. *
473. Meeting of Morse and Harvey Clapp on George
Washington’s Union Farm, Accotink, Virginia (Photograph).
1928.
• Summary: This photo shows six men standing side by side,
most dressed in coats and ties. Only the left-most two are
identified: Harvey S. Clapp and William J. Morse. The lower
caption states: “Farm owned now by Harvey Clapp and his
father, U.S. Senator Moses E. Clapp (Minnesota).”
Note 1. Harvey S. Clapp was raising 100 acres of
soybeans on this farm (which was entirely motorized) by
July 1923; by that time he had developed an early soybean
harvester, considered a forerunner of the combine. In 19281929 he was a member of the board of directors of the
American Soybean Association. In 1929 he selected the
soybean variety named George Washington.
Note 2. Moses Edwin Clapp (1851-1929) served
from 23 Jan. 1901 to 3 March 1917 in the U.S. Senate as a
Republican from Minnesota. He died on 6 March 1929 at his
country home ‘Union Farm,’ near Accotink, Virginia.
Note 3. Accotink (pronounced AK-o-teenk) is a hamlet
of population 200 (1990) in Fairfax Co., northern Virginia,
near the Potomac River, 9 miles southwest of Alexandria.
George Washington’s Mount Vernon home is just to the east.

474. Mumford, H.W. 1928. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 41:1-322. For the year
ended June 30, 1928.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Promising yielders
found in new soy strains (p. 52-54). Illini makes record
three-year average (p. 55). Worth of soybean nodule bacteria
varies widely (p. 55-56). Double duty of some legume
bacteria confirmed (p. 56). Phosphorus involved in wheat
yields after soys (p. 56-57).
Livestock investigations: Soybeans need not be ground
for cattle (p. 88-89). No way found to avoid soft pork from
soybeans (p. 139-40). Feeding of soybeans will be tried
further (p. 140). Soybean meal as good as meat scraps for
chicks (p. 172).
Dairy investigations: Thickness [planting density]
affects quality and yield of soybean hay (p. 181). Corn and
wheat only grains to show profit (Threshed soybean costs
shown in detail) (p. 210-12). Facts sought on soybean costs
and practices (p. 212).
Agricultural economics: Soybean marketing complicated
by bigger volume (p. 219-21). Farm mechanics: Combines
again do well in soybean harvesting (p. 243-47; “Soybeans
were again harvested successfully with combines during
1927, the third year the E.W. Lehmann, R.I. Shawl, and I.P.
Blauser, Farm Mechanics, have tested this machine in the
harvesting of this crop. Losses for eleven different machines
of five different makes operated under both good and bad
conditions averaged only 11.38 percent a machine”). Table
86, titled “Efficiency of combines in harvesting soybeans,”
shows for each make: Size (width, 8¼ to 16 feet), type
(power take-off or auxiliary motor), condition of beans (dead
ripe + leaning, or down), height (plate, stubble, lowest pods),
width of row (7 to 34 inches), acre yield (bushels, from
machine, total), acre loss (bushels, from cutter bar, total),
percentage of loss (from machine, cutter bar, total), moisture
content.
“Soybean meal as good as meat scraps for chicks” (p.
172): “Expensiveness of protein supplements commonly
used in rations for growing chicks makes it worthwhile for
the practical poultryman to compare the cost of the various
supplements, as well as their efficiency in promoting growth,
with a view to producing each pound of chicken at the
least practicable cost. Because of the increasing interest in
soybean production in the state, it seems worthwhile to find
out to what extent soybean protein may be used in rations for
growing chickens, as a substitute for the usual animal protein
supplements.
“It is for this reason that L.E. Card, Poultry Husbandry,
has been studying the value of soybean oil meal as a protein
supplement in rations for young chickens. All chickens used
were grown indoors on board floors so that their food intake
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could be controlled. Twenty chicks were used in each lot and
they were kept on the experimental rations until eight weeks
old.
“It was found that soybean oil meal could be used to
replace meat scrap and that the chickens fed the soybean
oil meal were in every way as good as those raised on meat
scrap, provided there were no other limiting factors. Since
commercial meat scrap contains a considerable amount of
mineral matter as well as protein, it is necessary to supply
minerals in some form to the soybean ration in order to make
sure that the only varying factor is the protein. It was found
that 4 percent of steamed bone meal and 1 percent of salt
supplied the mineral needed, when 20 parts of meat scrap
were replaced with 20 parts of soybean oil meal.
“One interesting point brought out during the
investigation, which is being continued for another year,
was that it is possible to overdo the matter of mineral
feeding. When 4 percent of bone meal was added to a
ration containing 20 percent of commercial meat scrap, the
chickens did not grow normally and showed symptoms of
leg weakness closely resembling rickets. If the bone meal
was removed by the time the chicks reached four weeks
of age, they seemed to make almost complete recovery.”
Address: Dean and Director of the Station, Urbana, Illinois.

“That soybean growers have recognized the advantages
of the combine for harvesting this crop is demonstrated
by the fact that over two-thirds of the 90 combines now in
Indiana were purchased primarily for soybeans.”
“While field losses by the mower or binder and
threshing machine method of harvesting entails losses of
from 15 to 45 per cent of the beans grown, the losses from
the combine harvester rarely exceed 10 per cent.
“In addition to saving more beans, combining usually
results in a higher quality product. The moisture content of
samples of soybeans taken from stationary threshers varied
from 11.6 to 26.5 per cent, averaging 16.9 per cent, while
beans from combines during the same period had moisture
contents of from 10.2 to 15.4 per cent, averaging 12.5 per
cent.”
“Probably the second most important advantage of the
combine in harvesting soybeans is the low cost of threshing.
Usually the entire harvesting cost with the combine is
about equal to the thresherman’s charge for hulling with the
stationary machine. When all costs are considered, including
interest on investment, taxes, etc., we have had harvesting
costs with the combine as low as 10 cents per bushel for
soybeans. The most common costs, however, are 20 to 25
cents per bushel.” Address: Asst. Agricultural Engineer,
Purdue Univ. Agric. Exp. Station, Indiana.

475. Edmondson, J.B. 1929. Growing soybeans in the corn
belt: This crop is putting hay into barren mows. Prairie
Farmer 101(6):3, 33. Feb. 9.
• Summary: “No system of agriculture can hope to be
permanent that is not built on the solid foundation of
legumes and livestock.” It is hopeless to try to grow
livestock profitably “without legume pastures in the summer
and legume hay in the winter...” Discusses: The place of
soybeans in crop rotation. Importance of buying good seed
from a reliable source, based entirely on a rigid germination
test–not on appearance. Importance of inoculation. Planting
in rows makes cultivation easier; use an ordinary corn planter
with wheels set at 32 inches. Making soybean hay, incl.
curing. Harvesting soybeans for seed; the combine. “Always,
the problem of harvesting [soy] beans has been one of
saving them from shattering and from weather exposure...” A
combine causes little shattering. Threshing and storage.
Photos show: (1) A portrait of J.B. Edmondson wearing
a white driving cap, glasses, and a black bow tie. (2) An
“airplane view of his farm.” Address: Hendricks county,
Indiana.

477. Mumm, Walter J.; Winter, Floyd L. 1929. A bar-cylinder
soybean thresher. J. of the American Society of Agronomy
21(3):377-78. March.
• Summary: Describes a thresher built at the Illinois
Agricultural Experiment Station to meet the need for one
that “would thresh out the beans without any loss, and at the
same time would avoid any mixtures or seed injury.
“In building the thresher described here, use was
made of a thresher from a Massey-Harris combine which
was available and of a suitable size. It had some desirable
features. The concave, consisting of bars cast together in
a single piece, was held in place by four bolts on each of
which was mounted a relief spring that provided a flexible
pressure of the concave against material passing through the
thresher (Fig. 2).”
Photos show: (1) Side view of the entire thresher, with
feeder opening and grain pan with its cover. (2) Rear view
with concave swung open, showing cylinder with ridged
bars and concave with spring tension. Address: Dep. of
Agronomy, Illinois Agric. Exp. Station, Urbana, Illinois.

476. Mayer, I.D. 1929. Harvesting soybeans with the
combine. Agricultural Engineering 10(2):52. Feb.
• Summary: “A contribution to the symposium, entitled
‘New Developments in Combine Harvesting and Grain
Drying,’ presented at a meeting of the Power and Machinery
Division of the American Society of Agricultural Engineers,
at Chicago, December, 1928.”

478. Stookey, Charles A., Jr. 1929. How successful growers
raise soybeans: These methods will work on your farm too.
Prairie Farmer 101(18):5, 33. May 4.
• Summary: “Profits from soybeans come to farmers who
prepare the seedbed early and who get after weeds while
they are still in the “white,” say prominent soybean growers
including Taylor Fouts, Roy Caldwell and Chester Joyce of
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Carroll county, Indiana; C.L. Meharry of Tippecanoe county,
Indiana, and W.E. Riegel of Champaign county, Illinois.
“Weeds are the worst enemies of soybeans, and in spite
of the necessity for care in other practices of bean culture
such as inoculation, seeding and harvesting, the preparation
of the seedbed and cultivation to keep weeds down are the
most important factors in growing this crop. This information
was gathered last week in personal interview with the men
named.”
Taylor Fouts, the youngest of the three Fouts brothers,
says: “On our farms soybeans fit into a regular rotation
of corn, soybeans, wheat and clover. We aim to produce
certified seed every year. Our chief varieties are the Manchu,
Dunfield and Midwest.”
Photos show: (1) Two horses pulling a rotary hoe, upon
which one man is sitting, on drilled soybeans at the Meharry
farm. (2) Two-row corn cultivators, each pulled by two
horses, plowing four rows each on Roy Caldwell’s farm. (3)
A cleanly plowed field of Manchu soybeans.
479. Dorsett, P.H.; Morse, W.J. 1929. Soybean cultivation
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 1147-1148 (22 May 1929, Tokyo).
“Copied from Mr. Morse’s diary:... At Ichinoseki we
purchased from a lunch boy, some soybean products. This
place is said to be a center of production of a large number
of soybean food products. It is in the Iwate-ken prefecture
which is second in soybean acreage and production in the
Japanese Empire.”
“This mountainous section soon gave way to a general
farming region, more or less hilly, but extensively cultivated
in soybeans, adsuki beans, rice, barley... The beans were
planted in rows on ridges about 18 inches apart and after
planting the ridges were packed by tramping as indicated by
the close foot prints the entire length of the rows.”
Pages 1201-1202 (Sunday, 26 May 1929). “Copied from
Mr. Morse’s diary: Sapporo, Japan. In the morning we went
to the Hokkaido Agricultural Experiment Station at Kotoni,
where we met Dr. Takatsugu Abiko, chief of the Agronomy
and Horticultural Sections. He explained to us in detail, by
maps, the different sections of Hokkaido where soybeans
are grown extensively. He advised that most of the soybean
experimental work is carried on at the Tokachi Branch
Station, one of the northern stations.
“We were shown the exhibit of various crop products
grown in Hokkaido, and also the seed of new varieties
of crops developed by the Kotoni station. This station
is working with about 50 varieties of soybeans, and has
developed two large very fine looking yellow varieties. We

were also shown samples of about 275 varieties being grown
at the station. Dr. Abiko informed us that we can obtain seed
of all these varieties after harvest this fall.
The principal insect enemy of the soybean, and one
which does much damage to the mature seed in the field is
the ‘Mame shinkui ga’ (moth into bean), a moth Laspeyresia
(grapholitha) glycinivorella. It is a small moth, the larva of
which cut into the mature bean. In general it causes about
10% loss to the Hokkaido soybean crop. The early plantings
are injured about 40% while the late plantings are only
injured about 10%.
“The principal soybean diseases which cause much
damage to the crops, are a leafspot, Peronospora manshurica
and a mosaic [sic, nematode] Heterodera schachtii.
“The soybeans grown in Hokkaido are used entirely
for food purposes such as Natto, bean curd [tofu], green
vegetable bean [edamame], soy sauce, miso, bean paste and
roasted beans.”
Pages 1236-1237 (28 May 1929). “After breakfast we
made two rounds of seed stores and small grocery stores, and
succeeded in obtaining several varieties of soybeans, garden
beans, and more flower seed.”
“We visited Sapporo’s large department store seeking
food products. Tokyo’s large stores to us seem to have about
everything under the sun, but today’s store has everything.
We found some new soybean products and quite a variety of
other bean products.”
Page 1692. A photo shows (negative #43941):
“Inspecting soybeans which are about to be plowed or dug.”
Page 1759 (30 June 1929). A photo shows (neg. #44008
and #44009) “In the vicinity of Shojiko. Turning under
soybeans which are 10 to 12 inches in height in preparation
for planting rice, the men and horse approaching the
camera.”
Page 1760. A photo shows (neg. #44010) “In the vicinity
of Kofu, Japan. Cutting out the ripe barley and leaving
the soybeans to be plowed under. Neg. #44011. “In the
vicinity of Kofu, Japan. A nearby view of a Japanese woman
harvesting barley and leaving the soybeans to be turned
under in the preparation of the land for planting rice.
Page 1761 (neg. #44012). “In the vicinity of Kofu,
Japan. Two Japanese women cutting barley and leaving
soybeans to be plowed under in the preparation of the land
for the planting of rice. Neg. #44013. “In the vicinity of
Kofu, Japan. Two Japanese women planting soybeans on rice
paddy ridges.
Page 1762 (neg. #44014). “In the vicinity of Kofu,
Japan. A somewhat different view of the two Japanese girls
planting soybeans. See picture #44013. Neg. #44015. “In
the vicinity of Kofu, Japan. A farmer turning under wheat
or barley straw and soybeans in preparation of the land for
planting rice.
Page 1763 (neg. #44016). “In the vicinity of Kofu,
Japan. A Japanese farmer hoeing in soybeans and wheat or
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barley straw preparatory to planting to rice in the near future.
Neg. #44017. “In the vicinity of Kofu, Japan. A Japanese
farmer and helper, perhaps his wife, threshing grain with a
foot power machine. See #44018.
Page 2183 (22 Aug. 1929) We “left for the Hokkaido
Agricultural Experiment Station.” We arrived at Kotoni,
The Station is located within about 5 minutes walk of the
train station. On arriving at the experiment station we met
Mr. Tambo, the specialist in soybean investigations, who
with the soybean expert and another man went with us over
the station” which covers 108 acres. They are conducting
a “very large varietal test of soybeans. The time spent thus
from about 9:30 to after 2:00 p.m. was most interesting and
instructive.
Page 2215 (26 Aug. 1929). “Went to the office this a.m.
between 7 and 8 and attended to work there. At 10:00 a.m.
we went over to the Hokkaido Imperial University to call
on Dr. Ito relative to conditions at the various Hokkaido
Experiment Stations and the best time for us to visit them
to inspect the soybean planting to best advantage. We also
submitted a list of plants in the Botanical Garden of which
we would like to get seed or other plant propagating material.
Page 2417 (14 Sept. 1929). At 8:30 they “met Mr.
Yutaka Tamayama, of the Hokkaido Agricultural Experiment
Station, chief Director of the Kamikawa Branch Agricultural
Experiment Station, and spent several hours talking with him
about soybeans and other crops.”
“We were much interested in the soybean work at
the Station, but especially in the two non-hairy late forms
growing there. Of one of these we secured a motion picture.
We also got motion pictures and still picture shots showing
soybeans growing on paddy ridges and of harvesting and
racking rice for curing.
“We left Asahigawa at 5:39 p.m. and arrived at Sapporo
at 10:27 p.m.”
Page 2425 (neg. #44263). “Soybeans as they appear on
the ridges of rice paddies in this region. This is a common
practice of growing soybeans throughout many regions of
Japan. Nagoya-mura, Japan.”
Page 2433 (17 Sept. 1929). “Dorsett went to the
laboratory early this morning and worked on jacketing and
labeling up the pictures made on our last trip. Morse and
Suyetake went to Kotoni Agricultural Experiment Station
and made notes on the conditions of the soybeans. Morse
saw a small threshing machine invented at the station
which looks awfully good. We will try to get details of its
construction later.
“We changed herbarium specimens and packed our
supplies and equipment so as to get away at 8:00 tomorrow
morning for a week exploration at Obihiro and vicinity.
This is the largest soybean growing region in Hokkaido. If
conditions justify we may get into other sections also.”
Page 2441 (18 Sept. 1929). “Left Sapporo at 8:00 a.m.
this morning for Obihiro, where we arrived at 3:56 p.m.

We stopped at the Obihiro Shinyokan Hotel Inn, near the
station.”
“On descending the mountain after running through
quite a long tunnel near the top of the ridge we saw some
soybeans, but more adsuki beans and field beans than soya.
We also saw quite a lot of buckwheat... The soybeans as well
as the adsuki beans and even the rice look to us from the
train window to be pretty short.
“Tomorrow we expect to visit the Tokachi Branch
Agricultural Experiment Station, located at Obihiro-machi,
Kosai county, Tokachi Province. Mr. Seiji Kawase is the
director.”
Pages 2445, 2446, 2447 (19 Sept. 1929). “Between 8
and 9 this morning we walked out to the Tokachi Branch
Agricultural Experiment Station. We met Mr. Seiji Kawase,
the director, and Mr. Yoshio Fujine, the soybean expert, and
spent a very pleasant forenoon with them in the reception
room at the laboratory.
“We were informed that in Hokkaido there are about
1,000,000 cho of land suitable for cultivation and that of
this amount 130,250 acres are actually under cultivation. Of
the important agricultural crops grown, legumes are rated as
60%; grain (except rice) 17%; rice (paddy) 7%, root crops
6%; miscellaneous farm crops 11%. Of the legumes, field
beans stand first, soybeans second and field peas third.
“The climatic and soil conditions of the Tokachi district
or region are better adapted to soybean culture than other
parts of Japan.
“Here a family of four handle by hand 38 acres of
soybeans and other crops.
“The soybeans of the Tokachi region and elsewhere
in Hokkaido are utilized almost entirely for export” [since
Japan has huge soybean imports from Manchuria].
“Soybeans are of five grades and those which fall
without the fifth grade are what is known as waste grade,
and are used locally for stock feed. These five grades are
for commercial handling. Beans for special purposes such
as for soy sauce, miso, etc., are of special grades and not
necessarily of the ones noted.
“After the beans are cut they are permitted to lay on
the ground for about ten days before being taken in to be
threshed. Soybeans are, as a rule, flailed or beaten out.
The beans are cut when fully ripe but just before the seed
shatters. Harvesting usually begins about September 15th
and may continue until about October 15th.
“Beans are planted in shallow furrows, 17 to 18 inches
apart in the rows and covered with the feet.
“There are two cultivations during the season, the first
about June 2nd, and the second about the middle of July.
Hand hoeing and horse cultivation are employed, depending
upon conditions.
“Acid phosphate is used (when used) at the rate of about
30 to 40 pounds per quarter of an acre once every three or
four years.
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“Farmers receive six yen per hundred pounds for their
soybean seed.
“The beans are sold to merchants or are handled through
agricultural societies and of the 1,837,325 bushels of
soybeans produced in Hokkaido 58% is exported and 42%
consumed at home [in Japan].
“The domestic use of the non-export beans is as follows:
for Miso 9%; soy sauce 9%; seeding 6%; tofu and other
products 18%.” “Soybean production of Japan in 1923
amounted to 3,433,908 koku, which is equivalent to about
17,000,000 bushels.
“The following table gives the percent of this production
within the noted regions: Hokkaido 17%; Miyagi 9%; Ibaragi
5%; Saitama 5%; Nagano 4%; Kumamoto 4%; Aomori 4%;
Niigata 4%; Chiba 4%; Fukushima 3%; Nagasaki 3%; all
others 28%.
“Soybeans are stored in bags in storage ware houses.
Nine varieties are grown commercially in the Obihiro region
[of Hokkaido]. These are in two colors, black and yellow.
Of the black varieties, they have the Early black, Midseason
black (cheese [tofu]) and Black. Of the yellow they have,
Ayachi, Ishikarishiro, white; small white bean; Akazaya, red
pod; Yoshioka, large; Kanro, sweet dew.
“Soybeans in Hokkaido are troubled more or less with
several leaf diseases and at least one insect, the pod borer
moth. Sometimes the pod moth injury amounts to 40%.
“The Experiment Station has a collection of 240
varieties on which they are working” (Continued). Address:
Agricultural Explorers, USDA, Washington, DC.

Louisiana...” “The equipment used was a Farmall tractor
with two-row lister, cultivator and planter, and a FordsonMoline two-row cultivator and a complete Fordson-Kelley
two-row outfit. Note: Webster’s Dictionary (1985) defines
lister, a word first used in 1887, as “a double moldboard
plow [that throws a ridge of earth both ways], often equipped
with a subsoiling attachment and used mainly where rainfall
is limited.” Also called a “middlebreaker, middle-burster,
middlebuster, or middlesplitter.”
A table (p. 202) compares the power and labor hours
and costs for producing the crops in 1928 at the Louisiana
Experiment Station. The operations comparing a tractor with
a man are: Disking (fall), plowing (flat), disking (spring),
bedding, reversing rows, harrowing, planting, replanting,
and cultivating. Those done only by a man are: Thinning,
plowing drains, shovelling drains, plowing ditch bank,
harvesting, miscellaneous.
“It was possible for one negro to handle the plowing,
disking, bedding and cultivating of this 60-acre field. This
acreage normally would require three men and six mules as
a minimum and four men and eight mules as a maximum
where 6-foot rows are used. This is worthy of note because
of the increasing cost and scarcity of farm labor.”
Photos show: (1) A two-row cultivator (like a tractor
with huge, wide metal wheels) in the first cultivation of corn
and soybeans; (2) The same machine doing a later cultivation
in the same field. The negro operator handled 60 acres for
a wage of $2.00 a day. Address: Agricultural Engineer,
Louisiana State Univ.

480. Bledsoe, R.P. 1929. A grille for threshing soybean
selections. Georgia Agricultural Experiment Station,
Circular No. 85. 4 p. May.
• Summary: “Four years ago the writer constructed a
soybean grille for threshing plant selections and small rod
plots of soybeans. The grille has been in use ever since, and
has given satisfactory service.
“One of the principal advantages of the grille
over a threshing machine is the ease with which it
can be constructed. There is nothing about it that
an ordinary carpenter cannot put together in a few
hours. Its simple construction makes it easy to clean
and avoid mixing.”
Describes the grille, and its construction.
Illustrations are included. Address: Agronomist,
Experiment, Georgia.

482. Caldwell, Roy; Caldwell, Albert. 1929. Cultivation [of
soybeans]. Proceedings of the American Soybean Association
2:107-08. Tenth annual field meeting. Held 22-23 Aug. at
Guelph, Ontario, Canada.
• Summary: “If there is any limiting factor that is not fully
appreciated by the beginner with this crop, it is cultivation.

481. Osterberger, C.L. 1929. Producing corn and
soybeans with mechanical power. Agricultural
Engineering 10(6):201-02. June.
• Summary: “The object of the study was to
determine the practicability and economy of
tractors and tractor equipment in producing corn
and soybeans on the alluvial or bottom lands of
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Selection of the right tool is not as important as the actual
operation as every farm is equipped with some implement
that can be used for this purpose”–a roller, weeder, spiketoothed harrow, and corn plows. Gives details on soybean
cultivation as the plants, starting the third or fourth day after
seeding. “To help them break the crust we hook the weeder
behind the roller and follow the rows.” Cultivation kills some
soybean seedlings, but the benefit is much greater than the
harm–and a heavy rate of seeding (50 lb of seed per acre)
covers this loss.
A photo shows three horses pulling a two-row corn
cultivator which has been adapted for cultivating four
21-inch rows of soys. Address: 1. President Indiana Corn
Growers Assoc., 1929. Both: Caldwell Brothers, Camden,
Indiana.
483. Edmondson, J.B.; Edmondson, C.V.; Rushton, C.J.;
et al. 1929. The Mid-State Soybean Association and the
Dunfield. Proceedings of the American Soybean Association
2:101-06. Tenth annual field meeting. Held 22-23 Aug. at
Guelph, Ontario, Canada.
• Summary: In writing a sketch of the Mid-State Soy Bean
Association (based in Hendricks and Morgan Counties,
Indiana), it is difficult to determine “whether it was this
association or the Dunfield soybean that first made its
appearance on the stage; for we find that from the first these
two have been so closely associated that it is difficult to
consider the one separate from the other.
“Several years ago, W.A. Ostrander, then head of the
crops extension department at Purdue, made arrangements
to hold a soybean variety demonstration on the farm of J.B.
Edmondson, in southern Hendricks County. This was about
the time that the idea of growing soybeans as a permanent
crop in the rotation was emerging from the dream stage into
practical use. A number of varieties were sent to be tested.”
The Dunfield attracted attention because it defied the
tendency of most soy beans to shatter.
“In the meantime, the invasion of the soybean had
steadily gained ground and had claimed as its victims a
number of enterprising young farmers in southern Hendricks

County. As the experience of these men grew, so did their
enthusiasm. Thus it was that the spring of 1924 found
several thousand bushels of soybeans to be marketed in the
community, with the prospect of all these growers competing
with each other for the market. Out of this situation grew the
idea of forming an organization, not only to consider market
problems, but all other phases of soybean culture as well.
“The first meeting was called at the suggestion of
A.T. Edmondson, a one-time inspector of aeroplanes for
Uncle Sam during the war; that was before the soybean
bug got hold of him. The outgrowth of this meeting was the
Mid-State Soybean Association. Three things of primary
importance were agreed on, which no doubt contributed
largely to the success of the venture later. First, the members
agreed to grow and market one variety of beans only; second,
that all members should attempt to grow only certified seed
of uniformly high quality and purity; and third, that absolute
square dealing with the public should be the iron-clad rule of
every member.”
The one soybean variety chosen by the association was
the Dunfield–which was then an unknown variety with no
pure seed available.
“Beginning with a new and unknown variety, the
association in its four years of existence has seen the variety
which it sponsored become a leading one in Indiana and
adjoining states. During the spring of 1928, over 6,000
bushels of certified Dunfields were distributed to growers in
ever direction, without satisfying the demand.
“The education policy of the association has been broad
and definite. Every possible means of disseminating soybean
knowledge to the public has been seized on; and all members
have been expected to use special care in giving definite,
practical information on soybean growing to whomever may
inquire.”
“Any permanent system of farming must be based
on a rotation in which the legumes are the main support.
Eliminate the legume crops and what you have left is a flat
wheel, headed straight for the junk pile... Impoverished soil,
unsatisfactory crop yields, empty hay mows, barren pasture
fields, and skinny livestock are the inevitable marks of a
legumeless farm... The permanent use of soybeans in
a rotation of corn, soybeans, wheat or oats, and clover
admirably meets this situation... The clover crop is
always risky; if it goes out, you have the soybeans to
fall back on, either for hay or grain feed.”
“Most farmers who grow soybeans are soon entered
on the list of soybean ‘cranks.’ But on close analysis
we find that the soybean crank is not a crank at all; he
is an enthusiast for a cause; and like all enthusiasts he
is not slow to tell the world about where he stands, for
his feet are planted on solid, well inoculated ground.
He follows a rotation that really rotates.”
The weed problem: “Weeds are a perpetual menace
to soybeans and not infrequently inexperienced
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growers are overwhelmed by them. The one great
chance to get the weeds is before seeding time.
Consequently, a good practice is for early plowing,
dragging the ground down and letting it lie long
enough for the weeds to sprout. Then they can be
killed at one mighty stroke with the disk.” Sowing
in rows and cultivating “gives us tremendous
advantage in fighting the weeds, especially after an
untimely wet spell. One the weeds and grass get
rooted, nothing except a cultivator can disturb them
very much, and where the beans are drilled solid,
about all the farmer can do is sit on the fence, grit his
teeth and pull his hair. In all cases, however, a good
thick stand of beans is essential in controlling weeds.
“The harvesting problem: No greater
advancement has been made in any farm practice
than in the harvesting of the soybean crop in the central
west... Only a short time ago, the story of a soybean harvest
was one of bitter disappointment; of a fine crop shattered on
the ground; of beans moulding and rotting in the windrow;
of inability to persuade a thresherman to bring his outfit and
thresh them at any price... The introduction of non-shattering
varieties was the first step toward easier harvesting,
and made possible the use of present day methods and
machinery... The non-shattering varieties and the combine
are a good combination and under average conditions will
greatly increase the number of bushels harvested per acre
and cut the cost of harvesting to a fraction of its former cost.
In harvesting beans, there are two important points to keep
in mind.” (1) Do not harvest until the moisture content falls
to the level desired for storage. (2) Use a low cylinder speed
in the machine that threshes the crop. “A machine running at
the high speed required for threshing wheat is sure to break
a high per cent of the seed and will lower the germination on
the rest.”
Photos show: (1) Nine prominent members, dressed in
white shirts and ties, each holding a straw hat and standing
in a field of soybeans: J. Benj. Edmondson (president),
Clarence V. Edmondson (secretary-treasurer), Ralph W.
Edmondson, Alva T. Edmondson, J. Frank Edmondson, C.J.
Rushton, Albert Harlan, William E. Lydick, and C. Walter
Thompson. All reside in Indiana. (2) “Special equipment
on binder for handling lodged soys.” (3) Many bags of
certified Dunfield soybeans on a back of the flatbed truck.
(4) A tractor pulling a planter in an empty field. Address:
Hendricks & Morgan Counties, Indiana.
484. Fouts, Taylor; Fouts, Noah; Fouts, Finis E. 1929.
Soyland–Fouts Bros., Camden, Indiana. Proceedings of the
American Soybean Association 2:92-97. Tenth annual field
meeting. Held 22-23 Aug. at Guelph, Ontario, Canada.
• Summary: Note: This article is written in a light, witty
style.
“The name ‘Soyland’ is but a modern name applied to

farms that have been under cultivation since earliest pioneer
days in Carroll County. Our grandparents located where the
forests were easiest to subdue, and drainage most direct;
hence the Creek farms along the winding Creek Road have
been our heritage. We are still exemplifying the pioneer
spirit in its application to present times, for we take an active
interest in things pertaining to soil and crop improvement,
and the betterment of the farmer’s method in managing his
farm as a producing, profitable, proposition.
“We have been ‘up against’ the actual problem of worn
soils, and know the need of the incessant application of
necessarily economic methods to transform these poor soils
into fertile fields, and at the same time realize reasonable
returns. We hope that our success, and our failures as well,
may be stepping stones upon which our fellow farmers will
be able to build for themselves better farms, and a happy
country life.
“Fellow farmers, although these may be strenuous and
unattractive times for the farmers–’the weeds grow thick
and furious, and the bugs sure get penurious’- yet ours is
a job of wholesome activity, and replete with possibilities
of achievement and contentment. Could we but see the
wonderful miracles of nature being transacted daily in our
fields, the transformation of common dirt and water and air
into the complicated and specialized plants with which we
now deal–we would sing more songs to King Corn, Lady
Wheat, Miss Oat, Mr. Potent Clover, as we would now give
this tribute to our favorite–’Queen Soybean.’
“Soybeans! Soybeans! You’re like a Musical Band
“To the Farmer who’s tuned for the ‘Best on his Land.’
“Microbic Composers, on the millionth wave length,
“Sing ‘love’ to the Rootlets as they’re reveling in
strength.
“The Chlorophyll hums in the rays of ‘Ole Sol,’
“And frosts, rains and winds are a ‘medley with Soys.’
“The ‘Pop o’ the Pods’ is Jazz to the Pigs“Puts pep in the Porkers–they grunt and grow big.
“The ‘Rustle o’ Leaves’ to the Lamb is sublime,
“He waltzes right up in full zest and on time.
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“The harvests of hay, pastures and seed-time
“Give enchantment to tune and thrill to the chime.
“The Kiddies they hop to the ‘Jingle o’ Coin’
“That Daddy rakes in while Soy Music’s a goin’!
“Oh! Soybeans! Soybeans! You’re a symphony grand
“To the Farmer who’s tuned for the ‘Best on his Land.’
“In this brief article we will stress only the phases
of soybeans that relate to soil improvement and practical
utilization for the crop on the farm. With all due appreciation
for the splendid commercial outlets or markets for soybeans
as a concentrate, and cash product–we do feel that a broadly
used system of ‘farm consumed soybeans’ is the healthiest
basis upon which to build the industry. Large farm utilization
will ultimately mean a good surplus for commercial uses–
both seed and oil-mills.
“Legumes are very essential in a soil improvement
program–we must use more of the legumes. Legumes furnish
the ‘home’ for the wonderful nitrogen-gathering bacteria
that develop on the root system in forms called nodules, and
these colonies of bacteria have power to draw the nitrogen
from the air–use it in their daily processes of growth, and
evidently feed it to the plant also daily, and besides at end
of season’s growth, the roots and colony decay and become
an abundant source of plant nitrogen available for following
crops. Without these bacteria the soybean plant must draw
nitrogen from the soil similar to corn, oats or wheat. Careful
analysis of the plant residues and adjacent soil indicate that
properly inoculated soybeans in one season’s growth draw
around 25 to 150 pounds of atmospheric nitrogen and deposit
it as plant food nitrogen–worth approximately $10 to $25
per acre, commercially. Of course, a good fertile soil is a
good favorable place for healthy development of legumes
bacteria. However, the soybean bacteria adapt themselves to
a wide range of soil conditions, even withstanding an acid
soil handicap, and also a wet or dry, warm or cold soil. This
gives soybeans a wonderful advantage over the clovers and
alfalfa, and should prove a friend indeed to a farmer in need!
Our own faith has been shaken many times with clovers
because of acid soils, but soybeans not only saved the ‘day
in need,’ but we believe indirectly made our soil more fertile
and physically fit as a home for clovers later on, at least we
are having better success with clovers after several years of
soybean growing on the acid reacting fields. Incidentally
the utilization of soybean hay and straw, and feeding of
livestock, have been important.
“Inoculation is very important for the first crop on any
particular field. Either a reliable commercial culture, or
else well inoculated soil may be used. Inoculation increases
yields of both seed and total plant weight. Wisconsin
Experiment Station has found increase of 60 pounds of
seed on richer soils up to 324 pounds of seed increase on
medium light soils per acre. In some seasons there may be
no apparent difference in size or looks of seed grown from
inoculated and un-inoculated seed. However, there is a

difference by careful analysis. In a dry season the dry weight
yields showed an average gain due to inoculation of 247
pounds per acre. The inoculated plants showed an increase
of 9.29 per cent nitrogen per acre, compared with the uninoculated plants. During a cool, wet season the inoculated
plants showed a gain of 1,640 pounds per acre over the
un-inoculated plants, and also an increase of 15.4 per cent
nitrogen per acre. Another two year average on eight farms
showed a gain of 1,108 pounds per acre dry weight, for
inoculation. The average increase in nitrogen content of the
inoculated plants was 44.58 pounds per acre-equivalent, or
278.63 pounds more protein than from un-inoculated plants.
“In Ohio it was shown that seeds of inoculated plants
contained 42.47 per cent protein–while the un-inoculated
only contained 35.26 per cent protein. ‘Soybean’ Smith many
years ago, as pioneer in hogging off soybeans, observed
that hogs had a decided preference for soybean pasturage
and seed grown from inoculated seed, as compared to uninoculated part of field–all free choice demonstration.
“From such definite results it is certainly advisable to
inoculate seed soybeans to be utilized as forage-seed, and for
the ‘lands sake’ especially.
“Rotation Suggestions: Soybeans, as a catch crop and
for hay, pasture or seed, is unsurpassed.
“2-year–Soybeans and wheat (sowing sweet clover,
plow under in May). Soybeans and oats (clover or rape
seeded for fall pasture). Soybeans and corn (beans in corn,
hogged or lambed off).
“3-year–Soybeans and wheat or oats, and clover pasture
complete. Soybeans and small grain with clover-corn
(beans).
“4-year–Soybeans, small grain, clover pasture, seedcorn (beans). Soybeans, small grain (clover)-corn crib-corn
(beans, stock).
“Utilization of the Soybean Crop: No phase of the
soybean proposition is more important than a realization of
the many ways in which soybeans may be utilized for profit
and convenience. When we farmers fully appreciate how to
turn the crop, into cash and soil improvement, it is easy to
learn the ‘how’ and ‘why’ of its production. The livestock
route is most practical, and should be seriously considered in
all its possibilities.
“Pasturage While Green: A very practical way of
utilizing the crop with the least expense and best results
to the soil is through pasture. Plant thickly in rows so that
stock tramp mostly between rows in harvesting. Stock may
be turned into the field when pods are formed and foliage
abundant and green, gradually progressing to the seed
stage–a very safe method for sheep and hogs, and especially
well adapted to their digestive requirements during August
and September, when other pasture crops are usually dry and
least desirable. With hogs pasturing soybeans, and having a
part ration of corn, too, an increase of around 400 pounds per
acre may be expected for the soybeans alone. Sheep or lambs
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do especially well, producing gains of 350 to 500 pounds
meat per acre, cleaning up fields of beans and weeds ideally
for fall seeding of wheat or rye. Often, portions of fields
most convenient may be pastured by use of portable fencing
moved forward as stock clean up the crop.
“An ideal ration for lambs or a breeding flock of sheep
is to drill oats or barley and soybeans just before corn
planting. About July 1, fence across a field with woven wire
and movable supports. Our farms utilized a field with 310
western lambs from July 5 to August 25. Lambs made gains
of 508 pounds per acre, and were most all fat enough for
market. This practice is excellent, the labor element small,
and soil improvement very best scheme, although the market
gamble must be considered at all times.
“Green Manure: The plowing under of soybeans as a
green manuring crop is a beautiful theory, but little of it is
done. However, the same results in soil improvement may be
gotten by first pasturing the crop, then plowing or thoroughly
discing. The same plant residues and manure is retained on
the ground, and at same time a nice profit is raked off to
balance the costs involved. The thoroughly disced soybean
pasture residues make an ideal site for fall grains and clovers,
and supply readily available plant food and much physical
protection just where needed” (Continued). Address: 1.
President, American Soybean Assoc., 1920, 1928. All:
Camden, Indiana.
485. Fouts, Taylor; Fouts, Noah; Fouts, Finis E. 1929.
Soyland–Fouts Bros., Camden, Indiana (Continued–
Document part II). Proceedings of the American Soybean
Association 2:92-97. Tenth annual field meeting. Held 22-23
Aug. at Guelph, Ontario, Canada.
• Summary: (Continued): “Putting corn and beans on the
hoof: This practice is a very simple and satisfactory method,
and we have the habit firmly established on Soyland. We
never figure just bushels of corn per acre; forget it; it’s
always pounds of meat per acre, and the King and Queen of
the field are responsible from plenty of live, juicy meat. One
year, by official test of county agent and committee, a lot
of 104 shotes converted a field of 50 bushels of corn, with
soys additional, into 831 pounds of pork per acre. Another
lot of 79 shotes made themselves into hogs at rate of 877
pounds per acre off 10 acres, estimated at 65 bushels of corn.
At same time a nearby field of corn alone, estimated at 45
bushels yield, produced only 451 pounds pork per acre. Back
several years ago we noticed 99 shotes convert a 65 bushel
yield corn and soys (midwest) into 961 pounds of pork per
acre. No question about meat production.”
Note: “(midwest)” probably refers to the soybean variety
Midwest.
“Converting Corn and Soybeans into Mutton: This
practice is another great delight, both to the lambs and to us.
It is ideal feed throughout their stay on the farm. Starting
on leaves and browsing fence rows about September 1st,

they move along the cafeteria rows of appetizing feed that
gradually nears maturity as the lambs become accustomed
to the more concentrated feed of grains. Plenty of water and
minerals, good robust bred lambs, corn and beans aplenty;
no question about meat production. The lambs usually
increase 20-25 pounds each and go to market finished during
November and December, leaving a neatly cleaned field and
higher ears available for the crib. Study the market, however.
Soybeans in corn do greatly enhance the pasture value of the
stock fields for grazing by cows, brood sows and flocks, and
are frequently estimated at $10 per acre practical value.
“Soybean Hay: It’s becoming more popular each year,
and there’s a reason for it. Dependable crop, annual, high
protein content, very appetizing, simple to cure and mow
away, fits into farm rotation, or as catch crop most anyway–a
superior feed as proven by the animals that eat it greedily.
Seed drilled solid at rate of two bushels per acre, harrowed,
rotary hoed and watch ‘em grow. Mow when pods fully
developed, but green, allow to wilt for day or two, place in
high doodle for air curing, when brash stemmed, haul to
barn. However, in bad rainy weather, perhaps best to let lie
in swath for curing, and then use side delivery rake and hay
loader when opportunity allows. Yields of 5,000 to 8,000
pounds per acre of cured hay may be expected. Our cows and
feeding lambs prefer good soybean hay to any other. Even
alfalfa is surpassed, although the reason is hard to explain,
but the proof of the puddin’ is in the eatin’. If soybeans are
desired for a hog ration concentrate, simply allowing the
crop to mature on stalk, then use binder or self-rake, cure
a little and place in barn mow. A fork full rattle proves a
dinner-bell, always heard.
“Harvesting for Seed: We have certainly tried all
methods from the row-gopher blades, mower, self-reaper,
binder, and our present method, the combine-harvester. Our
harvest time has always been the great gamble, although
leaving the crop to thoroughly mature, then cutting it and
threshing it promptly seems the best procedure with the
more common equipment. However, the combine certainly
presents the simplest and most economical method. On
normal crop soybeans the saving of seed alone that usually
shatters out or is left in field as droppings will amount to
2-5 bushels per acre, an item that will pay for the running
expenses. The combine does an especially clean job of
gathering the stalks, and the straw residues are nicely
scattered again where needed. This straw mulch is ideal
as protection and food for the following small grain crop.
Following combine with disc and drill makes quick,
economic production costs. The combine is likely to stay. We
may have to adapt varieties and reform practices to insure
better experience.”
Photos show: (1) Nodules on the roots of four soybean
plants. Caption: “Some busy-bee bumps that boost.” (2)
Harvesting the 1927 soybean crop at Soyland using a
combine pulled by a tractor. (3) “A cheap and efficient
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method of harvesting corn and soybeans” (using hogs). (4)
“Lambing off corn and soybeans.”
Note: This is the earliest document seen (Oct. 2012)
that mentions Taylor Fouts (or any other Fouts brother)
of Indiana actually using a combine on his farm. Address:
1. President, American Soybean Assoc., 1920, 1928. All:
Camden, Indiana.
486. King, Perry. 1929. Growing soybeans in Bartholomew
County [Indiana]. Proceedings of the American Soybean
Association 2:99. Tenth annual field meeting. Held 22-23
Aug. at Guelph, Ontario, Canada.
• Summary: “Having raised soybeans for several years we
find the following method most satisfactory for our type of
soil, which is somewhat sandy and infected with foxtail and
crab grass. We let our beans follow a corn crop, cut the stalks
with a stalk cutter, then disc them angling with the rows with
a double disc, so they will not interfere in cultivating the
beans. We break the ground as early in the spring as possible
and work it down at intervals before planting in order to kill
weeds and grass and obtain a level, deep, mellow seed bed.
“When planting a field the first time, or if ground is not
well inoculated from a previous crop, it is well to inoculate
the seed before planting. We have used both commercial
inoculation and soil from the roots of well inoculated plants
and prefer the soil. We save our soil in the fall and screen it
before using to remove roots and stones, using one quart of
screened dirt to a bushel of beans. We mix the dirt with a pint
of water to a creamy consistency, and add two tablespoons
of sugar or some sticky substance if soil is sandy, to cause
dirt to stick to the beans. If clay soil, sugar can be omitted.
We place a bushel of beans in a tub, pour the inoculator over
them, stir until all beans have some dirt sticking to them, and
let set for two or three hours to dry. We prefer to let them set
over night. Direct sunlight may kill the bacteria. If too much
water is used the bean hull will slip.
“For seed beans we plant 35 to 45 pounds of seed per
acre in 20 inch rows with a four row bean planter. If planted
solid with wheat drill without stopping any of the spouts, we
sow two bushels per acre for hay or turning under, and 1½
bushels or more for seed. Deep covering is avoided as they
will perish in sprouting. If rain crusts the ground before
they are up, we break the crust with a rotary hoe. We
cultivate our rowed beans twice with rotary hoe before
they are large enough to plow, and unless the season is
wet this keeps the grass down so that two cultivations
with a four row bean cultivator are sufficient. When
sowed solid with the wheat drill we give them two or
three cultivations with rotary hoe. We stop cultivation
when beans start blooming as blossoms are easily
destroyed. Although the yield per acre will be about the
same, beans sown solid with wheat drill require less
work, but rowed and cultivated beans require less seed
and produce better quality beans.

“We harvest as soon as all the leaves fall, with a grain
binder equipped with grain saving guards and hull with a
threshing machine as soon after cutting as possible. Our yield
is from 10 to 28 bushels per acre with general average of 15
bushels. We have tried several varieties and are now raising
two varieties of Manchu–black hilum Manchu and a Manchu
selection which stands erect, grows taller, pods higher, and
ripens 3 to 5 days later than black hilum Manchus.”
A photo shows a man with two horses pulling a harrow
in rows of small soybean plants. Address: Columbus,
Indiana.
487. McKee, Fred. 1929. Growing soybeans in Newton
County [Indiana]. Proceedings of the American Soybean
Association 2:100. Tenth annual field meeting. Held 22-23
Aug. at Guelph, Ontario, Canada.
• Summary: “The Midwest, Manchu, or Dunfield do equally
well for hay but for the seed crop I prefer the Dunfield. They
do not shatter from the pod, so they can be left in the field
until all the beans are ripe and dry.” Midwest shatters badly.
Soybeans are usually drilled in rows with corn or wheat.
“While the beans are small, they are cultivated a time or two
with the weeder or rotary hoe. Then the bean cultivator is
used. This tool plows the four rows at the same time. The
disc attachment is used first and then the narrow shovels.”
Some beans are cut for hay to feed to milch cows, some
are “hogged off” with corn, and some are left to ripen and
harvested for seed. “In summary you will see why I like the
crop. It is a nitrogenous feed and makes a balanced ration.
It adds fertility to the soil.” A photo shows two horses and a
man planting soybeans in corn. Address: Kentland, Indiana.
488. Meharry, Charles L.; Riegel, William E.; Stafford,
Edmund N.; Withrow, Lewis L.; Crumbaker, James W. 1929.
Twenty years with soybeans: Conclusions derived from
experience on Meharry farms. Proceedings of the American
Soybean Association 2:58-91. Tenth annual field meeting.
Held 22-23 Aug. at Guelph, Ontario, Canada.
• Summary: This long and detailed article, packed with
good photos (all but five taken on the Meharry Farms), is
one of the best seen to date on soybean cultivation. Meharry
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Farms are four in number: Odell, Ridgecrest, and Sugar
Grove Farms in west-central Indiana and the A.P. Meharry
Farm in east-central Illinois. Contents: Introduction. Good
seed is first essential for success with soybeans (certified
seed is best). Varieties: Adaptation to locality, quality of
straw is important requirement, seed quality is an important
factor, experience with varieties, one variety to a farm
enough, so-called “hay mixtures” impractical. Inoculation
is important and easily done. Seedbed preparation must be
thorough: Fields should be cleared carefully when soybean
follow corn, make a well pulverized, compact seedbed.

Drilling solid is preferred planting method on the
Meharry Farms: Two inches deep enough, thick
seeding gives best results, sow soybeans about
corn planting time. State of germination of weeds
determines time to cultivate: Special tools necessary
(weeder and rotary hoe useful for both corn and
soybeans). Harvesting: Cut soybeans for hay after
seed forms and before leaves turn yellow, windrow
method a good one, swath method of curing hay saves labor,
baling soybean hay in the field, combine harvesting most
economical, moisture content determines safety in storage.
Utilization: The most profitable way to use soybeans is to
feed them, seed trade offers good market, commercial outlet
for soybeans at last a reality (“Several commercial firms
are now grinding and pressing soybeans for oil and meal”).
Co-ordination with other crops and enterprises determines
profitability: Soybeans make wheat pay better, spring wheat
following soybeans, soybeans help distribute farm labor,
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some suggested rotations for the Corn Belt, soybeans lead to
diversification of livestock and crops. Summary.
“Success with soybeans depends upon: Good seed,
adapted varieties, careful inoculation, thorough seedbed
preparation, proper planting, timely cultivation, economical
harvesting, intelligent utilization, and correct co-ordination
with other crops and enterprises. Good soybean crops are
seldom accidental.”
Soybean “hay is the dried whole plant, foliage and
immature seed included. Straw is the residue after ripened

soybean plants are threshed” (p. 85).
Photos show: Two teams of horses pulling
cultivation equipment in a large field. 1. Two sacks
of “Certified Seed, grown in Indiana, certified
by the Indiana Corn Growers Association”–the
best guarantee of varietal and mechanical purity,
high quality and germination. 2. Close-up view
of two samples of super quality Indiana certified
Mansoy seed. 3. Several soybean plants growing
nearly 4 feet tall, next to a measure. 4. Black
Hilum Manchu seeds. 5. “Sweepstakes sample of
Mansoy soybeans [seeds] at 1928 Indiana Corn
Show.” 7. Two men seated at machines “roguing”
or hand-picking to eliminate undesirable seed
types and maintain varietal purity. 8. A sample of
so-called “Hollybrook” seed from a state which
had no workable seed law and no certification.
Contains much foreign material and non-soybean
seeds. 9. A boy using the “muddy-water” method to
inoculate soybeans in a flat-bed truck. 10. A farmer,
Mr. Stafford, using a shovel to mix soys during
inoculation. 12. A man and his six horses disking a
field of corn before plowing, for the soybeans that are
to follow. 13. Two teams each of horses and mules
pulling a well-weighted drag to level the furrow
slices after plowing and to prepare the soil surface
to receive and conserve moisture. 14. The trampling
of many horses is effective in compacting a seedbed.
15. After dragging, disk (pulled by 6 horses driven
by a man) does excellent work because all the disks
cut uniformly. 16. A springtooth harrow, pulled by
6 horses, brings the clods to the surface and works
fine dirt down into holes and crevices. 17-18. A
cultipacker or pulverizer, pulled by 6 horses, “is a
splendid implement to crush clods and compact the
seedbed.” 20. A field of soybeans 8-10 inches high.
The rows are wide apart for inter-row cultivation,
which saves seed but is uneconomical of labor at
the cultivating season. 22. Shallow planting (no
more than 2 inches deep) is a necessity with soys,
shown emerging. They make break their necks
trying to break through a hard crust. 24. “As soon a
germinated weed seeds can be found in a soybean
field, the harrow, weeder, or rotary hoe should be
used vigorously, without consideration of the age or stage
of growth or germination of the soybeans.” Two photos
show mules pulling those implements. 25. A soybean plot
at the Iowa Experiment Station. 26. A man (Mr. Withrow)
and child searching for germinated weed seed in a soybean
field; a close-up view of the germinated seed. 27. Young
soys before and after harrowing. 29 & 31. A rotary hoe,
pulled by 2 horses, “cultivating little soys” and corn. 30. An
implement (pulled by 2 horses) “embodying the principle
of an ordinary weeder is a good tool for tending small
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beans.” 31. This tractor and pair of 10 foot rotary hoes have
no difficulty in cultivating 65 to 70 acres of corn per day.
33. Horses pulling two cultivators. “Soybeans should be
cultivated as long as weeds keep coming. Plants should be
thick enough to occupy the ground completely before they
begin blooming.” Stop cultivating when soys begin to bloom.
35. Two horses pulling a mower, “the most satisfactory
implement for cutting soybean hay.” 36. Shocks of soybean
hay in a field. Shock only after the plants are well wilted and
before they are dry enough to be stiff. 37. Two horses pulling
a side-delivery rake, “the best implement for putting soys
in windrows.” 40. A combine (McCormick-Deering model)
harvesting soybeans. Pulled behind a tractor it is a proven
success; it saves more seed and requires less labor than other
methods. 41. Any good grain separator, properly adjusted,
will hull soybeans satisfactorily. Powered by a tractor takeoff, this one stands by a huge pile of hay. 42. Similar to No.
41 but different angle. “The damage done in hulling a crop of
soybeans on a single farm would often more than pay for all
the attachments necessary to make a separator do excellent
work.” 43. Soybeans intercropped with tall corn. 44. Cattle
gleaning soys from a corn stalk pasture on the A.P. Meharry
Farm. 45. “More than 35 bushels per acre of wheat on A.P.
Meharry Farm following soybeans plowed under.” 46. “Seed
cleaner and grader and elevator leading to overhead bins
on Odell Farm. The tractor was used only temporarily. This
machinery is now electrically driven.” 47. “Type of machine
used to expel oil from soybeans.” Near the base of this huge,
powerful machine is written “Expeller.” Note: This is the
earliest document seen (Sept. 2003) that contains a photo of
an expeller used to make soybean oil.
48. “Binding ripe soybeans and drilling wheat into
soybean stubble without seedbed preparation. This practice
offers a good economy in wheat production.” Two teams of
horses do the work. 49. Winter wheat following soybeans
with Odell Farm buildings in background. Drilled into
soybean stubble, the wheat yielded over 40 bushels per acre.
50. “Left–Winter wheat killed by the severe winter of 192728. Right–The bare spots in this field were disked thoroughly
and sowed with soys in very late spring.” 51. “Much clover
and alfalfa ‘heaved out,’ and looked like this plant in the
spring of 1928. Even after corn planting such clover can
be torn up and soybeans substituted. Why be without good
legume hay because clover and alfalfa have winterkilled?”
Note: This is the earliest document seen (June 2021)
that mentions the term “cultivation equipment” in connection
with soybean production. Address: 1. Attica, Indiana; 2.
A.P. Meharry Farm, Tolono, Illinois; 3. Odell Farm, Attica,
Indiana; 4. Ridgecrest Farm, Romney, Indiana; 5. Sugar
Grove Farm, Romney, Indiana.
489. Squirrell, W.J. 1929. Experience with soybeans in
Ontario. Proceedings of the American Soybean Association
2:43-44. Tenth annual field meeting. Held 22-23 Aug. at

Guelph, Ontario, Canada.
• Summary: “The soybean crop has been grown
experimentally at the Experiment Station at Guelph since
1894 and variety material has been distributed for cooperative experiments to farmers since 1900. In all over one
hundred varieties of soybeans have been under test at this
station, in addition to experiments in dates of seeding, rates
of seeding, methods of cultivation and mixture experiments.
The O.A.C. No. 211 variety, which is a plant selected strain
of the Habaro variety which latter variety was imported
direct from Japan by the Ontario Agricultural College, has
been the outstanding variety under test... It is now grown to a
limited extent in southwestern Ontario and is the only variety
eligible for crop registration in Canada...
“In order to bring this crop into greater prominence
and to convince farmers of the value of both the forage and
the grain a number of demonstrations under the direction
of Dr. G.I. Christie were planned in the spring of 1929.
These demonstrations were placed in the principal counties
of central and southwestern Ontario, in most cases three in
each county. Each demonstration consisted of an area of
two acres, one acre growing the O.A.C. 211 and the other
acre the Manchu varieties. One-half of each variety was cut
for forage and the other half cut for seed. The sections cut
for seed were planted in rows thirty inches apart and those
cut for forage were planted by using every spout of the
grain drill. The members of the association during this trip
through Western Ontario were able to examine some of these
demonstrations.
“There can be no question but what the soybean can
be successfully grown over most of the area of Central,
Western, and Southwestern Ontario, when suitable varieties
are selected and the crop grown under proper soil conditions.
One of the factors effecting the increase in area of the
soybean crop in Ontario is the lack of machinery to remove
the oil from the soybean. A greater appreciation of the value
of this crop by farmers and industrialists will before many
years undoubtedly result in a greatly increased acreage
of soybeans in Ontario.” Address: Prof., Dep. of Field
Husbandry, Ontario Agricultural College [O.A.C.].
490. Dorsett, P.H.; Morse, W.J. 1929. Soybean cultivation in
Japan. Homemade soybean wine or juice (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: (Continued): Page 2449 (19 Sept. 1929)
(negative #44272). “A nearby view of the early and late
non-hairy soybeans. The late variety is to the left of the
stake, the early variety, now ready to harvest is to the right.
Obihiro, Japan.” Neg. #44273. “Obihiro, Japan. Tokachi

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 297
Branch Agricultural Experiment Station. A nearby view of
the ends of two rows of Oyachi soybeans, now ripe enough
to harvest.”
Page 2450 (neg. #44274). “Obihiro, Japan. Tokachi
Branch Agricultural Experiment Station. A nearby view
of late and early non-hairy varieties of soybeans, The late
variety is to the left, early to the right.”
Neg. #44275. “Obihiro, Japan. Tokachi Branch
Agricultural Experiment Station. View showing to the left
medium early, in the center early, and to the right late nonhairy varieties of soybeans. Morse has been trying to get the
mid-season and late varieties for a number of years and is
only now succeeding. Plants to the left are 31 inches high,
center about 12 inches, and right about 28 inches.”
Page 2451 (neg. #44276). “Obihiro, Japan. Tokachi
Branch Agricultural Experiment Station. Looking across
selections of non-frost variety of soybeans. At the left Mr.
[?], center Mr. Suyetake, and right Mr. W.J. Morse, the latter
making notes on the variety.”
Neg. #44277. “Nearby view of the end plants of three
rows of Oyachi soybeans of selected strains. 70% of the
soybeans grown in the Obihiro section are of this variety.”
Page 2452 (neg. #44278). “Obihiro, Japan. Tokachi
Branch Agricultural Experiment Station. Looking across
plots of 6-7 rows of selected Oyachi variety of soybeans,
now ready to harvest.”
Page 2453 (20 Sept. 1929). “Set out to the Experiment
Station between eight and nine o’clock this morning and
spent the entire day there making notes, motion and still
pictures.”
“The director of the Station and his assistant arranged
for a complete planting scene. Laying off soybean rows
with a four tooth marker, distributing fertilizer, dropping the
beans, and covering as dropped with the feet, also covering
with the weeding harrow, all of which we made black and
white motion pictures. We also secured motion pictures of
cutting and shocking soybeans as well as special scenes.” A
line drawing at bottom of page, with dimensions in inches,
shows a “horse” soybean market. See also photo #44285.
Page 2454. “The rows when finished for soybean
seeding are 21 inches in center and about 3 inches deep,
beans are dropped in hills three or four beans in each hill,
about 12 inchees apart in the rows.
“Looking over the various experiments our attention was
attracted to an open air cooking demonstration near the main
building of the station. As this was the first demonstration
of this kind we had seen since coming to Japan, curiosity
impelled us to see just what sort of foods were being
prepared. Noticing a large bamboo basket of black soybeans
(very large seeds), we asked the use to be made of them. We
were told that wine or soybean juice was being made. This
is a product not made commercially but made only in the
homes.
“Generally a bushel (or smaller quantity if desired) of

black soybeans and twice the amount of water are used. The
beans are boiled for about an hour. The juice, a blackish
purple liquid, is drained off. A small amount of citric acid is
added and sufficient sugar is added (sufficient sugar to suit
the taste of the individual). When soybean wine is desired,
more sugar is added, and the juice is placed in a warm room
to ferment. The fermented juice is then treated as that of
other fermented juices.
“This is the first instance we have come across of
soybeans being used to make a home brew. The juice is very
generally used without fermentation. Taking it all in all we
spent a most interesting and valuable day.
“Dr. Seiji Kawase, the director, and Mr. Fujine joined us
at a restaurant in the city at 7:00 p.m. for dinner.”
Page 2455 (neg. #44279). Small shocks of “non-frost”
soybeans. “(Non-frost does not mean resistance to frost, but
that the variety matures before frost). The beans are cured
in these small shocks before being threshed.” Neg. #44280.
“Obihiro, Japan. Tokachi Branch Agricultural Experiment
Station. Harrowing land preparatory to the sowing of
soybeans.”
Page 2456 (neg. #44281; photo is missing). “A rear view
of a soybean power thresher used at the Tokachi Branch
Agricultural Experiment Station, Obihiro, Japan.”
Page 2457 (neg. #44283). “Man and horse approaching
the camera marking off rows in which soybeans are to be
planted. Tokachi Branch Agricultural Experiment Station,
Obihiro, Japan.” Neg. #44284. “Man and horse leaving
the camera marking off rows in which soybeans are to be
planted.”
Page 2458 (neg. #44285). “A nearby view of the marker
and horse shown in the previous two pictures. Obihiro,
Japan. Tokachi Branch Agricultural Experiment Station. Neg.
#44286. Three Japanese women distributing fertilizer in rows
where soybeans are to be planted.
Page 2450 (neg. #44288). “A Japanese woman setting
up a small shock of non-frost variety of soybeans being
harvested on this date. Obihiro, Japan. Tokachi Branch
Agricultural Experiment Station.”
Page 2460 (neg. #44289). “A nearby view of a woman
harvesting non-frost soybeans at the Tokachi Branch
Agricultural Experiment Station, Obihiro, Japan.” Neg.
#44290. “A rather distant view of two Japanese women
harvesting non-frost soybeans.”
Page 2461 (neg. #44291). “A nearby view of two
women harvesting non-frost soybeans at the Tokachi Branch
Agricultural Experiment Station, Obihiro, Japan.” Neg.
#44292. “A nearby view of a woman setting up a small shock
of non-frost soybeans. Obihiro, Japan.”
Page 2462 (neg. #44293). “Three Japanese women and
the man who helped prepare land for soybean planting and
the actual planting of the beans for still and motion pictures.
Tokachi Branch Agricultural Experiment Station, Obihiro,
Japan.” Neg. #44294. “Mr. [?] and Mr. Suyetake examining
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Oyachi soybeans in one of the experimental plots at the
Obihiro Station.”
Page 2463 (neg. #44295). “Mr. Suyetake examining the
early variety of non-hairy soybeans and Mr. [?] examining
plants of the mid-season non-hairy soybean.” Neg. #44296
(photo is missing). “Mr. W.J. Morse getting a close up black
and white motion picture of non-hairy varieties of soybeans.
Tokachi Branch Agricultural Experiment Station, Obihiro,
Japan.”
Page 2464 (neg. #44297). “Small shocks of non-frost
soybeans protected by rice straw rope from being blown
down by the wind. Tokachi Branch Agricultural Experiment
Station, Obihiro, Japan.” Neg. #44298. “Threshing scene by
flailing soybeans. Tokachi Branch Agricultural Experiment
Station, Obihiro, Japan.”
Page 2465 (neg. #44299). “A nearby view showing two
types of flails, one with the fingers of the flail close together,
the other with them spread. With the exception of the hub,
the flails are of bamboo. Tokachi Branch Agricultural
Experiment Station, Obihiro, Japan.”
Page 2471 (neg. #44304). “Threshing scene. Three
men and four women flailing our soybeans. Tokachi Branch
Agricultural Experiment Station, Obihiro, Japan.”
Page 2477 (22 Sept. 1929). “We rode northward about
12 miles to the Tokachi Table-Land Experimental Farm.
“There are 15 cho, a cho is equal to about two and a half
acres American measurement.”
“The principal crop in the region passed through today is
by far field beans. We were surprised at the small amount of
soybeans seen in the twelve mile bus trip through the valley
to the Table-land Experiment Farm.” Note: That is because
most of the soybeans used in Japan are now imported from
Manchuria.
Page 2483 (23 Sept. 1929). “We left Obihiro by train at
7:50 a.m., arrived at Ikeda at 8:41 a.m.,” changed cars “and
arrived at Nokkeushi [Hokkaido], our destination, at 3:38
p.m. Went to the Kurobe Hotel.”
“From Takashima until about two hours before arriving
at Nokkeushi we saw very many more soybeans than we
have previously seen on this trip. The last one and a half or
two hours was spent in running through rice paddies.”
Page 2505 (27 Sept. 1929). “Morse with the interpreter
went to the Kotoni Agricultural Experiment Station to make
observations and take notes as to the progress of soybeans
and other crops. Dorsett got the Vitacolor motion picture
camera and his 3¼ x 4¼.”
Page 2605 (9 Oct. 1929). “We left the Yamagataya
Hotel about 7:00 a.m. among many ‘sayonaras’ from the
management and nesans [“older sisters” in Japanese], and
‘goodbyes’ from us. We found... in the six weeks or more we
have been here that we have become very much attached to
the place and to the nesans.”
“We really felt keenly the leaving of our friends, but
also hated to leave Sapporo and especially Hokkaido,

because we have only pretty well completed but one feature
of agricultural activity ‘That of soybean Culture.’ The other
branches of agricultural activity and the field of general
agricultural explorations, we have scarcely had time to do
more than touch.” Address: Agricultural Explorers, USDA,
Washington, DC.
491. Cotton Oil Press. 1929. Soy bean harvesting method:
Radio address September 9 by Farm Management Specialist
L.A. Reynoldson of the U.S. Department of Agriculture.
13(6):35. Oct.
• Summary: “In the past the crop has been cut almost
entirely with a mower, self-rake reaper, binder or bean
harvester and threshed with a stationary separator. Now, in
many states where soy beans are an important seed crop the
combined harvester-thresher is used.”
492. Morse, W.J. 1929. Soybean hay and seed production.
Farmers’ Bulletin (USDA) No. 1605. 12 p. Oct. Supersedes
USDA Farmers’ Bulletin 886, Harvesting soy-bean seed. [4
ref]
• Summary: Contents: Introduction. Soybean hay
production: Time of cutting, method of cutting, curing
soybeans for hay, baling the hay, yields of hay, soybean
hay grades. Soybean seed production: Time of harvesting,
methods of harvesting, methods of curing and handling,
methods of threshing, special harvesting and threshing
machines, proportion of straw to seed, yields of soybeans,
storage of soybeans, grading and marketing soybeans.
Photos show: (1) Soybean hay after curing in the swath
or windrow may be taken up with the mechanical drum hay
loader. Two men are standing atop the huge pile of hay. (2)
A wooden curing frame standing next to six piles of soybean
hay in front of a barn. “The use of curing frames is very
generally practiced in the Southern States.”
(3) Two horses standing still, hitched to a self-rake
reaper; this machine has given very satisfactory results in
cutting soybeans for seed. (4) A man wearing a coat and tie
standing in a field next to a shock of soybeans. “When cut
with a binder, the bundles of soybeans should be shocked
and allowed to remain in the field until thoroughly dried.”
(5) The ordinary grain separator, which can be adjusted
to thresh soybeans successfully. (6) A special soybean
harvester, a machine used to gather soybean seed from the
standing mature plants.
(7) A man standing on a large combine, working in
a field of soybeans. Soybeans have been harvested and
threshed successfully with combines. Address: Senior
Agronomist, Office of Forage Crops and Diseases, Bureau of
Plant Industry, USDA, Washington, DC.
493. O’Brien, Harry R. 1929. Soy beans for profit: Combines
and a cash market cause acreage to mount. Country
Gentleman 94(11):19, 120-21. Nov.
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• Summary: “While soy beans have been known in this
country for 125 years, it was about fifty years ago that they
were first grown in North Carolina as a farm crop and about
25 years ago when they were first introduced into the Middle
West. In 1917 it was estimated that perhaps 500,000 acres
were being grown for all purposes. Since then the acreage
has increased annually until in 1928 around 3,000,000 acres
were being grown in twenty or more states. Rapid as this
growth may seem, it has been handicapped by difficulties of
harvesting and lack of a commercial market for the beans.
“But within the past two years the situation has been
radically changed” because of the combine harvester and
the new cash market provided by the Peoria Plan and A.E.
Staley. “These things I learned when late in the past summer
I drove my car for more than 1200 miles through the
Midwest to get the details of what was stirring in soy beans...
There are soy beans everywhere, I found.”
A star performer in many roles, “Soy beans offer another
cash crop for the farmer. They are about immune to chinch
bugs and the corn borer. Planted in corn, they shade the
ground and protect the corn from the chinch bugs.
“Then there is the use being made of soy beans in
industry, as beans, as oil, as meal. The oil is expressed out of
the beans by the same process used with cottonseed. A ton of
beans yields roughly from 1600 to 1700 pounds of cake or
meal and from 250 to 300 pounds of oil.
“The beans are usable for coffee substitutes, soups,
baked beans, confections, meat substitutes, vegetable casein,
vegetable milk and cheeses. There are now several factories
in this country making soy sauce. I know of one plant
making chocolate out of soy beans.
“The oil is suitable for use in soap stocks, enamels,
varnishes, paints, rubber substitutes, linoleum, waterproof
goods, celluloid, explosives, glycerin, salad oil, lard
substitutes and edible oils.
“Soy-bean meal, in addition to use as livestock feeds,
is used for flour, diabetic foods that are supplanting gluten
flour, infant foods, macaroni, breakfast foods, fertilizers and
adhesive glue. Much of the glue used in furniture veneering
is coming from soybean meal.
“Such are some of the qualities of this many-sided
farm legume.” The author then gives five reasons why soy
beans have made such rapid growth in the past ten years:
1. Farmers have tried them and liked them, and the news
has spread. 2. The influence of the agricultural colleges,
experiment stations, extension services, and county agents.
Experiments have been conducted on varieties, and methods
of growing and feeding. 3. There have been “certain focal
points where a few farmer pioneer enthusiasts grew them
for seed and from these points the acreage has spread in
concentric circles. There are a dozen of these points.”
4. Improved harvesting methods; “and this is a story that
is tied up with that of another focal point, Christian County,
Illinois, where Claire E. Hay was county agent from 1918

to 1928. Hay knew beans from boyhood. When he came to
Christian County chinch bugs had been bad for several years.
So Hay began boosting soy beans as a means of outwitting
the bug.
“Now in Christian County among the biggest growers
of soy beans are the Garwood brothers, Frank and Harry.
They had heard of combine harvesters being used out West
for harvesting and threshing wheat in one operation in the
field. They had a hunch that maybe this same machine would
work with soybeans. Some Indiana farmers had rigged up a
homemade affair that had already been used.
“But the manufacturers were skeptical. Two firms
turned them down, refused to sell a combine for such a
purpose. But a third did sell, and in 1924 what was possibly
the first combine ever used in Illinois for any purpose,
surely for beans, came to the Garwood farms and a public
demonstration was held.
“To most people’s surprise, the combine worked. So in
one day the Garwood brothers had revolutionized soy-bean
harvesting. Other growers were quick to seize on the idea, as
were wheat and oat farmers too.”
5. The newest development is the creation of a
commercial market for soy beans. “Lack of a market was
holding back farmers from growing the soys. So a committee
of three count agents, headed by Hay, called on A.E. Staley,
a feed manufacturer of Decatur, and asked him to use soy
beans in his feeds. Staley built an oil mill, began buying
beans and a commercial market was opened up.
“Oil mills were built later at Peoria and Bloomington.
These mills have bought the beans and thus Illinois has taken
the lead in growing them.
“The next step in the story came when along in 1927
Hackleman at the University of Illinois figured out that the
marketing of soy beans would be much more stabilized if
farmers could grow them on contract for the mills. He and
Doctor Burlison, chief in agronomy, suggested this plan
to H.A. Atwood, a feed manufacturer in Peoria. The idea
simmered on and several conferences were held.
“In the spring of 1928 Illinois farmers were faced with a
wholesale killing out of their winter wheat. A conference was
called at Urbana in April to consider what to recommend as
an emergency crop, to which farmers, county advisors and
feed manufacturers were invited. The advisors said that soy
beans was [sic] the logical crop but there was no use to urge
them because of a lack of a market.
“Mr. Atwood announced that his firm stood ready to
contract at a guaranteed price for a million bushels of beans
or the crop from 50,000 acres. A firm at Bloomington was
associated with him in the offer.
“Back of the offer was the Grange-League-Federation,
representing New York dairy farmers, which farm
organization buys its feeds from Mr. Atwood’s firm. The
G.L.F. representative said in effect that if the Illinois farmers
would grow the beans, the farmers of New York would buy
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the feed made out of them.
“The outcome was that a minimum price of $1.35 per
bushel was set, based on farm cost-account records from
four states in comparison with the price the G.L.F. had been
paying for other protein feeds. County advisors circulated
blank contracts through Farm Bureau membership lists, and
1344 farmers signed up to deliver beans from 48,444 acres,
which, when marketed, totaled about 1,200,000 bushels
of beans [24.77 bu/acre yield]. After paying freight and
handling charges, the crop netted farmers around $1.20 a
bushel.”
A large photo shows two farmers, each with a team of
four horses pulling a piece of farm machinery, on the farm
of Finis Fouts, Deer Creek, Indiana. The first is cutting
soy beans with a binder. The second, 10-15 feet behind, is
drilling wheat for the next crop. Address: Central Ohio.
494. Farming in South Africa (Pretoria). 1929. Bacterial cooperation. 4(45):457. Dec.
• Summary: “One of the greatest of scientific romances in
agriculture, is the story of the discovery of nodule-forming
organisms on the roots of certain kinds of plants, the benefits
of which are discussed in the following article by the Cedara
School of Agriculture.
“For many years it was known that the growth of beans
improved a soil, to the benefit of the wheat crop which
followed, but much laborious and patient research was
needed before the exact way in which this improvement was
effected became known. Now, it is common knowledge that
this power of improving the soil is possessed only by those
plants belonging to the pea family, such as all varieties of
peas, beans, vetches, lucerne, lupins, soya-beans, cowpeas,
clovers, etc. Under certain conditions, these crops have the
power, not possessed by other plants such as maize, roots,
buckwheat, pumpkins, grasses, etc., of improving the soil on
which they are grown. It should be definitely remembered
that the improvement of the soil following the growth of
one of these pea family (legume) crops is not a general one;
there may be an increase in nitrogen, but there is no increase
in the phosphates or potash of the soil, though these may be
more readily available. For many years it was not known that
only leguminous plants possessed this power, but later it was
proved over and over again.
“It is not under all conditions that improvement of
the soil in its nitrogen-content follows the growth of a
leguminous crop. To this fact must be attributed some of the
disappointment experienced by farmers who have grown
such crops, and, ploughing them in as green manure, have
looked for larger returns from the succeeding crop.
“Presence of Nodules on Roots: If a lupin or a bean
plant be carefully raised from the soil without breaking off
the finer roots, when the plant is at the commencement of its
flowering period, and the roots be gently washed in running
water, there may be seen on them small, whitish, wart-like

growths. There may be some plants without these wart-like
growths, or nodules as they are commonly termed, but on
most legumes on soils where they have been grown for
several years, the nodules will be present in profusion.
“These nodules are formed by certain micro-organisms
of the soil entering into partnership with the legume. As a
rule, they enter the fine rootlets, though in the case of the
lupin they can enter older tissue and cause the growth of the
nodules.
“This nodule-formation is a great agricultural cooperative concern; both members of the association benefit;
the nodule-forming organisms find a home in the plant-roots
which supply carbonaceous material for the organisms;
whilst the organisms themselves supply nitrogenous material
to the plant on whose roots they live.
“In virgin soil, or soil which has never grown certain
leguminous crops, it is quite conceivable that the organisms
may not be present. If a leguminous crop be grown in
such soil, there can be no co-operation, because one of the
partners is absent, and equally then, there can be no profit.
“To render the co-operation possible, the bacteria must
be supplied where they are not naturally found. Further
research has been devoted to the ways and means of
supplying the required bacteria, and discovering whether or
not there are any special strains adapted to particular kinds of
legumes.
“Certain groups of plants are now known to co-operate
with certain organisms, while other groups cooperate with
other organisms. Thus the degrees of co-operation have also
been learnt, and in order to make the most of this scientific
knowledge, farmers should know which plants or groups cooperate.
“Chief Groups: Some of the chief groups are:
“Group I.–All the clovers, i.e. the true species of the
Genus Trifolium, such as Red Clover, Alsike, White Clover,
Crimson Clover, and African Clover. Japan Clover, and
Hubam are not true clovers.
“Group II.–Lucerne and other species of Medicago and
Melilotus.
“Group III.–Cowpea, partridge pea, peanut, Japan
Clover, Velvet bean.
“Group IV.–Garden peas, vetch its, lentils and sweat
peas.
“Group V.–Soya bean.
Group VI.–Garden beans, Genus Phaseolus.
“Group VII.–Lupins, Serradella.
“Plants within a group are capable of co-operation with
the same bacteria, i.e. they form an association. The plants in
Group I cannot co-operate with the bacteria from Group II,
and so on. Hence it follows that if a crop of soy or cowpeas
has been grown, and they have been well inoculated, the
farmer must not look for nodules on the plants of another
crop if he sows these in the same soil. The different groups
require their own bacteria.
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“How is the grower of these crops to obtain the
necessary bacteria? Certain groups are nearly always present.
In the greater part of the Cedara area, the cowpea group is
present, due to the natural occurrence of wild cowpea plants
in the veld. The bacteria are also there. Lupins also almost
invariably become inoculated.
“New soil, or soil in which lucerne or sweet clover has
not previously been grown, generally needs to be inoculated.
Soya beans always need to be inoculated when grown for the
first time.
“Supplying the Necessary Bacteria: The necessary
bacteria can be obtained in two ways:
“(1) By the use of soil from a field where the crop has
been grown, and has been well inoculated. This is rather a
laborious task where an appreciable area is concerned, but it
can be used for small areas. The soil should be broadcast on
a dull day, and harrowed in, or applied through the fertilizer
attachment of a maize-planter.
“(2) By the use of cultures, which are on the market
under different names, Farmogerm, nitro-bacteria, Nodogen,
Nodogerm, etc., and contain mixed strains of bacteria.
“Cultures cost 7s. 6d. to 10s. 6d. per bottle, sufficient
to inoculate about a bushel of seed, and full directions are
generally supplied with them.
“Cultures give satisfactory results, provided they are not
too old. Bottles should be marked ‘to be used before such
and such a date,’ so that the purchaser may form some idea
of the reliability of the contents.”
Note 1. This is the earliest document seen (Oct. 2018)
that mentions Nodogen, a commercial legume inoculant.
Note 2. This is the earliest document seen (Oct. 2018)
that mentions Nodogerm, a commercial legume inoculant.
495. Swingle, F.B. 1929. Machines increase soy bean profits.
American Thresherman 32(8):4. Dec.
• Summary: “Growers in Champaign, Piatt, and other
[Illinois] counties where soy bean acreage is greatest
in extent, have demonstrated what modern tillage and
harvesting machinery will do to reduce time and labor spent
in planting and harvesting, at the same time insuring more
efficient seasonable plowing, seed bed preparation, planting
and harvesting.
“The soy bean field of John T. Smith, Champaign
County, was an example of what can be done to reduce labor
costs and increase profits. Finding that his spring work was
crowding him, Mr. Smith secured a pulverator plow and
hitched the bean drill on behind, plowing, fitting and planting
the field in one operation. Cross-harrowing to break the crust
after rains and to kill sprouting weeds was the only work
put on the field by Mr. Smith until the crop was harvested in
October with a combine, which is becoming popular where
soybean acreage is most extensive. Tests made by the United
States Government have shown that the acreage loss of
beans in cutting and threshing is 13 per cent less where the

combine is used than where the beans are cut with a binder
and threshed with a stationary thresher.”
“The first farmers in the Middle West who brought a
combine for their own use were the Garwood Brothers, who
live near Stonington, Illinois. They purchased the rig in the
autumn of 1924 for use on their own valuable crop of soy
beans.”
Photos show: (1) A man driving a tractor in a halfplowed field. “This field of soy beans was plowed, fitted,
and planted during one round of the tractor, pulverator,
and drill.” (2) Charles Smith, the son of John T. Smith, of
Champaign County, Illinois. He asserts: “Here is the best
field of soy beans in Champaign County.” (3) A man driving
a tractor, which is pulling a combine. One man is riding high
on the combine. “Mississippi growers of soy beans began to
combine the crop in 1926, harvesting 35 acres daily with a
ten-foot cut.”
Note: This is the earliest document seen (Jan. 1998)
that uses the word “tillage” in connection with soybean
production equipment, or the use of “tillage machinery” for
soybean production.
496. Reynoldson, L.A. 1929. Harvesting soy beans. A radio
talk delivered through Station WRC and 31 other stations
associated with the National Broadcasting Company,
September 9. Washington, DC: Div. of Farm Management
and Costs, Bureau of Agricultural Economics, USDA.
Broadcast transcript. 2 p. *
• Summary: Results and costs of harvesting with the
combine.
497. Taggart, J.G.; Mackenzie, J.K.; Hopkins, E.S. 1929.
Seven years’ experience with the combined reaper-thresher,
1922-1928. Canada Dep. of Agriculture, Bulletin (New
Series) No. 118. p. 1-27. *
Address: Dominion of Canada.
498. Case (J.I.) Co. 1929. This is the way to harvest your
soybeans–Case (Ad). Proceedings of the American Soybean
Association 2:24.
• Summary: See next page. This full-page black-and-white
ad begins: “It has been proved beyond any doubt that the
combine method is the most economical for harvesting
soybeans. The Case Combine is well qualified for this
particular job. It is a more profitable combine to own.” An
illustration shows a Case Combine–not in a field and not
connected to a tractor or any other source of motive power.
Address: Racine, Wisconsin.
499. International Harvester Company of America, Inc. 1929.
Your profits get bigger with McCormick-Deering soybean
implements: Soybean yields increases–costs go down (Ad).
Proceedings of the American Soybean Association 2:23.
• Summary: See page after next. The top half of this full
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page) is also for a combine–the “Case
Combine,” made by J.I. Case Co. This is
also the earliest ad seen (July 2016) for
a combine in connection with soybeans.
Address: 606 S. Michigan Ave.,
Chicago, Illinois.
500. Mumford, H.W. 1929. A year’s
progress in solving some farm problems
of Illinois. Illinois Agricultural
Experiment Station, Annual Report 42:1270. For the year ended June 30, 1929.
• Summary: Soybeans are discussed in
the following sections and pages: Soils
and crops: Measure fertility value in
soybean plant (p. 28-29). Push search
for best combination of forage crops (p.
29). New facts worked out on abortive
soybeans (p. 32-34). Illini soybean
outstanding yielder in poor season (p.
34-35). Soil’s lime needs enter into
inoculation question (p. 35). Get new
facts on principles of legume inoculation
(p. 35-36). Soybeans affect soil “germs”
and thus help corn (p. 36-37).
Livestock investigations:
Soybeans good supplement to broodsow rations (p. 88-90). No “hard pork”
combination of soybeans found (p. 9091). Still seeking way to use soybeans
for swine (p. 91-92). Entomology
investigations: Launch studies on
cowpea and soybean insects (p. 142).
Farm organization and
management: Costs around $26 an
acre to grow soybeans (p. 167-72).
Agricultural economics: Plan bulletin on
soybean marketing (p. 182; by Stewart,
Whalin, and Rickey). Farm mechanics:
Combine harvesting of soybeans is
increasing (p. 203). Address: Dean and
Director of the Station, Urbana, Illinois.

page, black-and-white ad shows an illustration of the “new
No. 20 McCormick-Deering Harvester-Thresher” being
pulled by a tractor. It is “ideal for soybeans. Saves 25 cents
on every bushel over old methods. Other machines in the
line include: Plows, tillage tools, rotary hoes, planters and
drills, cultivators, mowers and rakes, binders and thrashers,
harvester-threshers, motor trucks.”
Note 1. The word “combine” does not appear in this ad.
Note 2. This is the first ad seen in the Proceedings of
the American Soybean Assoc. The second ad (on the next

501. Osterberger, C.L. 1929. Utilization
of power and power equipment in corn
and soybeans. Proceedings of the Annual Convention of the
Association of Southern Agricultural Workers 30:44-48. Held
5-7 Feb. 1929 in Houston, Texas.
• Summary: “It is hoped that it will be possible to show the
use of the so-called ‘all purpose’ tractor and equipment in
corn and soybean production under conditions somewhat
different from usual, as far as soil type, rainfall and drainage
is concerned, especially the latter.
“The object of the study, then, is to determine the
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practicability and economy of tractors and tractor equipment
in producing corn and beans on our alluvial or bottom
lands.”
Equipment used and costs per acre in labor and power
are discussed. Table I. Labor and power summary, gives
costs for various operations. Address: Agricultural Engineer,
Louisiana State Univ.
502. Uhland, R.E. 1930. Time of harvesting soybeans: In
relation to soil improvement and protein content of the hay.
Missouri Agricultural Experiment Station, Bulletin No. 279.
28 p. Feb. [4 ref]
• Summary: “The recent increase in the soybean acreage in
Missouri, the possible future increase, and the irregularity in
times of harvest indicate the necessity of knowing something
about the yield and composition of soybeans at different
stages of growth as a means of determining the proper time
to harvest soybeans for maximum results in terms of hay,
seed, and soil improvement.
“Use of crop influences harvest: There are various
conditions which influence the value of soybeans to the
farmer. When they are grown for hay it is not only desirable
to have a large yield but to have hay which contains a
maximum amount of protein. The dairyman, or other
livestock farmer, is interested in having a high protein hay
that is palatable and easily digested. It is well known that
as a plant becomes older it increases quite rapidly in crude
fiber but the percentage of protein becomes less. This causes
a widening of the nutritive ratio which has been shown to
decrease the digestibility of the feed.
“The man who grows soybeans for seed is naturally
interested in securing a large seed yield and at the same time,
he is concerned as to the influence of the crop on the soil.
When a crop of soybeans is harvested for seed, most of the
leaves are left in the field. The use of the newly designed
harvesters [combines] for soybeans will insure the return to
the soil of all the plant parts except the seed. It is important,
therefore, to know how much nitrogen is returned to the soil
by this method of handling.
“Whether soybeans are grown for hay, or for seed
does not lessen the significance of this crop as a help in
maintaining the productivity of the soil. The growers of
soybeans must, therefore, be concerned with returning to
the soil as much of the nitrogen gathered from the air as is
economically possible. When hay is produced and fed and
when the manure is properly preserved and spread on the
land about 70 per cent of the nitrogen contained in the hay is
thereby returned. Little, however, has been said regarding the
amount of nitrogen returned in the leaves and stems when the
crop is harvested for seed.” Address: Soils Dep., Columbia,
Missouri.
503. Bush, Guy. 1930. Soybean mills for Iowa: Plant
at Centerville turns out oil and cake. Wallaces’ Farmer

55(14):687. April 5.
• Summary: The writer visited a soybean mill at Centerville,
Iowa, located in an a former tire factory. Neither the name of
the company nor its owners are given.
“Equipment Used in Manufacture: The idea of a
soybean mill was a big crusher and grinder. After visiting
the Centerville plant, I found that crushing and grinding
were only two of many operations that were necessary
to extract the oil from the beans. One of the of the first
problems confronting the soybean mill is storage capacity.
The Centerville plant has been fortunate in procuring a
building which was once a tire factory. It is almost a block
long and the company will be able to store over 200,000
bushels of beans at one time. The beans must be dried before
they are stored, which necessitates elaborate and expensive
equipment. The drying equipment is like (?) a big oven thru
which the beans pass. It is heated by fans blowing hot air
thru the enclosure. Drying equipment is placed at one the
building so that the beans are dumped from wagons, trucks
road (?) cars and conveyed directly to the dryer before
they are stored. Last fall, 25,000 bushels of soybeans were
purchased of farmers that the (?) might be tested and put
in working condition preparatory to this year’s business. It
was my privilege to follow the operations of the plant from
the time the beans left the store room till they reached the
shipping room. A conveyer has been placed thru the center of
the floor of the storage room. It may be seen at the right [sic,
below] in the accompanying picture. This conveys the beans
to a cleaner which removes all dirt and foreign substances.
The beans then go to a magnetic separator, which recovers
all kinds of stray metal particles from the beans. Next the
beans are cracked, and then rolled after passing thru another
dryer which removes almost all the remaining moisture.
The oil is then extracted by pressure. The oil is filtered and
pumped to a storage tank to await shipment. The cake from
which the oil has been pressed is ground and bagged to be
sold for commercial livestock feed.
“Judging from the amount of dirt recovered from the
soybeans, farmers growing soybeans for milling purposes
have much to learn in regard to planting, harvesting and
threshing. Harvesting and threshing seem to be the biggest
problems. Where fields are planted in rows and cultivated
the beans are often covered with field dirt, due to the rows
being ridged high enough to cover the beans. In harvesting
ridged fields, the binder must be set so low it must often
dip into the dirt or it will miss many of the beans. A loss of
three or more bushels per acre is not uncommon in ridged
fields. Few threshers are equipped to clean beans properly.
This operation takes a special bean cleaning attachment. This
attachment will become regular equipment when the various
bean producing areas raise enough beans to warrant the
purchase of bean cleaning attachments.
“Selection of varieties is also important. Some varieties
are discriminated against because of their color, others
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because of their low oil content. Soybean meal of a deep
yellow color is more easily sold, therefore light colored
beans are discriminated against. The Centerville, plant is
using the services of a field man who is aiding the farmers
in the many problems that confront them in the growing of
soybeans. Judging from the contemplated soybean acreage
adjacent to this plant, corn and hog production will be
reduced and some direct competition given to the cocoanut
trade.” Address: Iowa.
504. Dorsett, P.H.; Morse, W.J. 1930. In Kungchuling,
Manchuria (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: (Continued): (6 May 1930). Page 4615.
Negative #45103. “Soja max. Soybean. Kungchuling
(today’s Gongzhuling, Jilin province), Manchuria. View
showing the [round] Osier storage bin in which soybeans are
stored. This bin is made of straw matting. Taken in yard of
Chinese Soybean oil Mill. This bin holds 3 carloads of beans.
Each carload has 150 sacks of 160 pounds each.
Neg. #45104. “Soja max. Soybean. Kungchuling,
Manchuria. View showing storage of soybean seed in Osier
bins in the yard of a soybean oil mill.
Page 4651, 4652, 4653 (9 May 1930). Kungchuling,
Manchuria. “Although may is the dry month of the year, it
was anything but that during the night. A very heavy rain
fell...”
“About 9:00 a.m. we went to the Experiment Station
where we had a talk with Dr. Kanda on soybeans in this
section. Although there are many insects and diseases
affecting the soybeans in Manchuria, none of them, with the
exception of the pod borer, affects the crop very seriously.
The only way to combat these pests and diseases is by
breeding resistant strains as it is impossible to get the
Manchurian farmer to take up spraying for the soybeans are
grown too extensively and the farmer is too poor.
“We were advised by Dr. Kanda, that Mr. Nakamoto,
the soybean expert, had returned to his office this morning
for the first time since his illness, and wished to talk with
us on soybeans. After arriving at Mr. Nakamoto’s office, we
found that we had met in Washington [DC] a few years ago
when he came to study the soybeans in the United States.
Mr. Nakamoto took us to his laboratory room and showed
us samples of his selections and native varieties. He is doing
much work with the ‘Moshito’ variety, the seed of which
appears identical with our U.S. Virginia variety. Complete
chemical analyses have been made of all collections and
varieties. On a moisture basis, the varieties ranged from
about 14 to 21% fat.
Mr. Nakamoto said that he had tried out many Japanese

and Korean varieties but they were not suited to the dry
conditions of Manchuria. The small-seeded varieties from
Siberia [in the eastern Russian SSR] make good growth and
are considered the best forage sorts.”
“Soybeans were being planted in a field of the station
so we were taken to see the method of planting which is the
same that the Dorsetts took motion pictures of at Harbin in
1926. A few snap shots were taken of the planting but under
rather adverse conditions as a fine mist was falling. After the
planting we visited Dr. Kanda to thank him and say good
bye.
“We left on the 5:35 p.m. train, arriving at Ssu-pingkai [today’s Siping, Jilin province] at 6:39 p.m. and went at
once to the Japanese Inn. Shortly after we had settled down
in our rooms, Mr. Yukutaro Yamazaki, in charge of the local
commercial office of the S.M.Ry., and his assistant, Mr.
Yutaka Shimizu, called to make arrangements with us for
tomorrow. Although there are six large Chinese soybean
oil mills in this place, they have been idle for these years.
In a Chinese village about five miles from here there are
some of the old native wedge soybean oil mills which Mr.
Yamazaki thought we might be interested in seeing. He said
he would make arrangements with the Chinese governor for
some soldiers as an escort as the country about Ssu-ping-kai
is rather badly infested with bandits and only the previous
day a Chinese policeman had been killed by bandits a short
distance from the town.” Arrangements were made to take a
taxi with soldiers the next day.
Page 4654. Neg. #45109. “Soja max. Soybeans.
Kungchuling, Manchuria. Tramping ploughed ridge for
planting soybeans.”
Neg. #45110. “Soja max. Soybean. Kungchuling,
Manchuria. Planting soybeans [shows wooden plow].
Page 4655. Neg. #45111. “Soja max. Soybeans.
Kungchuling, Manchuria. Scattering soil compost between
last year’s millet rows for fertilizing 1930 crop of soybeans.”
Neg. #45112. “Soja max. Soybeans. Kungchuling,
Manchuria. Showing Manchurian plow used in making
ridges for planting soybeans and also used for covering seed.
Page 4657-4658 (10 May 1930). Ssu-ping-kai,
Manchuria. Mr. Hideji Miura, director of the local office of
the territory controlled by the S.M.Ry. “stated that soybeans
are extensively planted in this region and in 1927 about
427,000 tons of beans were shipped from the station. Ssuping-kai is the terminal point of a Chinese railroad extending
for a considerable way in Mongolia and large amounts of
Mongolian crops, especially kaoliang, come to this place.”
After a delay and suspecting trickery, the taxi trip to the
native wedge soybean oil mill was cancelled.
“At 3:20 p.m. we left for Kaiyuan [Liaoning province]
where a soybean seed farm of the South Manchurian Railway
is located. As we passed along we noticed that the farmers
were busy planting soybeans. Only occasionally did we see
kaoliang or millet being planted... We arrived at Kaiyuan
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at 5:31 p.m. and were met at the station by Mr. Sazuo [?]
Kofuku, director of the local office of the S.M.Ry. and also
director of the soybean seed farm located on the outskirts of
Kaiyuan. After a short talk with Mr. Kofuku, during which
he said he would make arrangements to see the farm and
soybean planting about Kaiyuan, we went to the Japanese
Inn ‘Futaba’”
Page 4659. Neg. #45113. “Soja max. Soybean. Ssuping-kai, Manchuria. View showing the floor or bottom of
an Osier bin used in the storage of soybean seed. The floor is
made of kaoliang stalks Osier bins of soybean seed are noted
in the picture. In a Chinese merchant’s storage yard.”
Neg. #45114. “Soja max. Soybean. Ssu-ping-kai,
Manchuria. Mr. Suyetake holding standard Manchurian
bushel measure which is 22 kilos.”
Page 4665 (11 May 1920). Neg. #45117. “Soja max.
Soybean planting. Kaiyuan, Manchuria. Manchurian making
ridges with plow. Soybeans are planted on top of ridges,
covered with plow and then the ridges are rolled with a
wooden roller.”
Neg. #45118. “Soja max. Soybean. Kaiyuan, Manchuria.
Making ridges for soybean planting on a farm near
Kaiyuan.”
Page 4666. Neg. #45119. “Soja max. Soybean. Kaiyuan,
Manchuria. Making ridges for planting soybeans on a farm
near Kaiyuan.”
Neg. #45120. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing the tramping for a row on top of ridge,
planting beans, and covering with plow.”
Page 4667. Neg. #45121. “Soja max. Soybean. Kaiyuan,
Manchuria. Planting and covering soybeans on a farm near
Kaiyuan.”
Neg. #45122. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing the wooden roller used in rolling down ridges
or compacting soil after soybeans are planted.”
Page 4668. Neg. #45123. “Soja max. Soybean. Kaiyuan,
Manchuria. View showing the rolling down of top of ridges
with wooden roller [pulled by a donkey ridden by a man].
Soybeans were planted on ridges and covered with plow.
Neg. #45124. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing soybean seed stored in Osier bins in the
storage yard of a Chinese merchant.”
Page 4669. Neg. #45125. “Soja max. Soybean. Kaiyuan,
Manchuria. View of Osier bins full of soybeans. In the
storage yard of a Chinese merchant.
Neg. #45126. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing the storage of soybean seed in Osier bins in a
Chinese merchant’s storage yard.”
Page 4673 (13 May 1930). Dairen, Manchuria. “After
lunch Mr. Tamakura of the S.M.Ry. Agricultural Bureau
called at the office with reference to information on
the various kinds of machinery used in soybean culture
and harvest in the United States. We referred him to the
International Harvester Company, Chicago [Illinois], as this

concern manufactures many implements used in the planting,
cultivation, harvesting and threshing of soybeans and other
grain crops.
“Mr. Tamakura gave us more information on the
transportation of soybeans through the port of Yingkou
(Newchwang). Before the days of railroad transportation,
Yingkou was the largest soybean port in the export of
soybeans and soybean products. At the present time, little
foreign trade is handled at Yingkou but it still remains the
largest Chinese junk port in Manchuria. The junks and river
boats bring down large quantities of soybeans and other
grains from sections along the Liao River.
“We received today four samples of soybean seed from
the Island Master of Saishu-to [today’s Cheju-do, South
Korea] Island, Chosen. This is the island on which we were
told grow very small seeded varieties of soybeans.” It was
“stated that they were very small seeded and had been grown
for many years with no export of seed. The seed received
was by no means the small seeded varieties.” Address:
Agricultural Explorers, USDA, Washington, DC.
505. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5082 (2 July 1930). Kungchuling,
Manchuria. W.J. Morse’s notes. “We went to the S.M.Ry.
Experiment Station in the morning where we met Dr.
Nakamoto, the expert in charge of soybean work. It was
learned that Mr. Kanda who was director of the station on
our previous visit had been retired and that Dr. Nakamoto
will succeed him as director of the station in the near future.
“Dr. Nakamoto went over thoroughly the soybean work
being done by the station and also the soybean situation in
the Kungchuling region. He also made many suggestions
regarding our soybean investigations in Manchuria whereby
we might save time and at the same time see all phases of
the soybean industry in North and South Manchuria. We
were taken over the experimental grounds and found very
extensive soybean selection and variety work being carried
on, The soybeans are all looking excellent and for the most
part are in bloom.
After lunch, Mr. Ota, assistant engineer at the
experiment station, took us in the nearby farming section
where we could see the cultivation of soybeans. The second
cultivation is now being given the crop and is being done
with a harrow shovel plow and by hand hoeing. Soybeans are
grown very extensively about Kungchuling and we saw some
very large fields. On our return to the inn we passed through
the Chinese section where the Chinese grain merchants
have large store yards. Most of these yards or compounds
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contained a large number of Osier bins of soybeans. The
Chinese merchants were very badly hit by the low demand
of European countries for soybeans The seed was purchased
last fall at a fair price but with the slow demand and great fall
in the price of silver, the merchants are very heavy losers.”
Page 5084. Letter from P.H. Dorsett, Agricultural
Explorer in Dairen, Manchuria, to Mr. Leon H. Ellis, Second
secretary of Legation of the United States of America,
Peiping, China.
Dear Sir; My delay in replying to your favor of April
18th is due to the fact that I was in the hospital when the
same arrived, and have only recently been discharged...
“I am planning to leave Dairen shortly after July
15 for Peiping, and trust that upon arrival there I will
find conditions in that region favorable for agricultural
exploration work.
“Please arrange to hold any mail which may be received
at the Legation and addressed to P.H. Dorsett and Ruth S.
Dorsett... Very truly yours,...”
Page 5184-5185 (17 July 1930). Chinchou, Manchuria.
W.J. Morse’s notes. “In the early part of the season we were
taken to the wall surrounding Chinchou by Mr. Nakatomi
of the Experiment Station and found more or less alfalfa
plants which varied in habit of growth and color of flowers.
We were told that this alfalfa was probably introduced
from Russia by the Russians during their occupation of this
territory many years ago (previous to 1905 [when they lost
the Russo-Japanese War]).
“We have watched this alfalfa at various times that seed
might be collected as the variety might have value in the
study of disease resistant strains which the Department is
now carrying on extensively...
Page 5185. Neg. #45310. “Medicago sativa. Alfalfa,
Chinchou, Manchuria. View showing P.H. Dorsett picking
alfalfa seed along road of wall surrounding Chinchou.”
Page 5186 (18 July 1930). Dairen, Manchuria. “P.H.
Dorsett’s notes. Mr. Y. Nakanishi, Secretary of the Soybean
Oil Association, whom we intended going to see, was in
Shanghai and would not return before the 24th, we were told
by Mr. Takamori. However Mr. Takamori promised to tell
him that it was our intention to call, and to carry to him our
kindest personal regards.”
Page 5222-5223. Letter from P.H. Dorsett, Agr. Exp.,
dated Sunday 27 July 1930, in Peiping, China, to W.J. Morse.
“Dear Morse: It will be a week tomorrow since we pulled out
of Dairen and left you and the family as well as other good
friends at the railway station.”
“We had a very pleasant ride from Dairen to Mukden
where we arrived on time... I saw many fine lots of soybeans
on the way up, both alone and in interplantings which would
make excellent pictures and I itched to be out with the
cameras.”
“Most of the time since our arrival it has been close,
muggy and fearfully hot.

“From the time we got up last Tuesday morning until
within a short distance of Peiping the plantings of soybeans
and other crops were about the same as we saw between
Dairen and Mukden, except that there was much more
kaoliang than corn. About noon on the way to Peiping we
ran into a section where we saw an interesting feature in
connection with interplanted soybeans in kaoliang. Here and
there we saw areas where the lower leaves of the kaoliang
had been stripped off for some three feet above the ground.
I judge that this was done primarily to give more light to the
interplanted soybeans. The stripped off leaves, perhaps were
used for stock food. I will try to get pictures showing this
practice. It might be well for you to be on the lookout for this
practice while on your field trips in Manchuria.”
“Living here is very much cheaper than in any place I
have been in the orient. We have two nice large rooms and
a private bath on the third floor, front of the Grand Hotel
Des Wagons-Lits with board, American plan, at a monthly
rate of 400,000 Mex per month.” This equals “$107.96 per
month, which seems unbelievable, in comparison with what
we have paid in Japan and Manchuria... If the above proves
to be correct, it will pay you to wind up your work over there
as soon as you can and come to Peiping. From what I saw
Tuesday en route to Peiping there is fully as much for you to
see in the field here in China as there is in Manchuria, but of
course not in the way of shipping.
“On Thursday we went to the Peiping Union Medical
College.” Dorset saw Dr. McIntosh, the lung specialist who
“found my lungs in pretty good condition but that he would
like to have a dental X ray, also an X ray of my lungs, as
well as an electro cardiogram and an examination of my
eyes. Well I have run the gamut and am still alive and none
the worse for the wear. The doctor told me yesterday that
none of the examinations showed anything to be especially
alarmed at, but that it would be necessary for me to take
things a little easier and under no circumstances should I do
any mountain climbing and should not get fatigued by long
tramps or over work. The Dr. may however have a different
story to tell Ruth when she gets a chance to talk with him
concerning my condition.
“I plan to get started on field work next week... I hope
this finds you all well and happy and that your work is
progressing nicely. Sincerely yours,...”
Page 5224 (28 July 1930) Peiping, China. “P.H. Dorset’s
notes... We saw two or three vegetables which we did not see
in 1924-25 while here.
Page 5224-5225 (28 July 1930). Nanzen, Manchuria.
“W.J. Morse’s notes. Left by the Chinchou bus and stopped
off at Nanzen where we have observed the best and most
extensive soybean plantings. The soybeans are in nearly all
mixed plantings with the corn. The largest per cent of the
fields have the beans and corn in the same row. The rows are
about 21 inches apart The corn was planted about May 1 in
42-inch hills. About June 1 the corn was thinned to 1 plant
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per hill and a hill of beans planted between the corn hills.
“In this section a few fields were noted in which two
rows of beans alternated with three rows of corn. The rows
were about 21 inches apart. The corn was sown about May 1
and the beans about June 1.
Some excellent fields of Italian millet were observed and
only a few fields of Japanese millet.
Page 5226. Neg. #45381. Soja max. Soybean. Nanzen,
Manchuria. Fields of soybeans and corn Three rows of corn
and two rows of corn planted alternately. Corn planted about
May 1 and beans about June 1. Rows 21 inches apart.
Neg. #45382. Italian millet. Nanzen, Manchuria. Field
of Italian millet on farm near Nanzen. Millet is used quite
extensively as food by the Manchurian farmer. Morse is
standing in the field with the millet waist high. He is wearing
a straw hat with a black band around the rim.
Page 5230 (29 July 1930). Hsiungyaocheng, Manchuria.
“Mr. Morse’s notes. Left on the 9:00 a.m. express for the
S.M.Ry. Experiment Station at Hsiungyaocheng. We went at
once to the experiment station with Mr. Hisatake, the expert
in charge of crops. Mr. Hisatake was first connected with
the Kungchuling station and Mr. Nakamoto first started the
soybean work at that station which is now doing the most
extensive work with soybeans in Manchuria.
“We visited the soybean variety plots which are kept
up for supplying seed to different stations. About eighty
varieties are under test but no breeding work is being carried
on. One of the most outstanding varieties is the Moshito
variety, the seed of which is very similar to that of the
Virginia. However the plants are quite different from the
Virginia principally in plant characters. The habit of growth
is somewhat similar to Virginia, more or less twining at the
terminal. It is grown principally on new land and makes
an excellent forage and ensilage sort. Some of the Moshito
selections also look very promising.
Page 5231. Neg. #45387. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. Variety plot of the Moshito
variety of soybean in the variety plot test on S.M.Ry.
Experiment Station. This variety is used for green manure on
new land. Appears to be an excellent variety for forage and
silage in the U.S.”
Neg. #45388. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. Soybeans grown in 21-inch rows in young
mulberry plantation for green manure.
Page 5231. Neg. #45389. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. Plot of the Moshito variety of
soybeans in variety plot test on S.M.Ry. Experiment Station.
The Moshito is used for green manure on new land and looks
to be a very promising variety for forage and silage in the
U.S.”
Neg. #45390. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. Soybeans planted in 21-inch rows in mulberry
plantation for green manure purposes.” Address: Agricultural
Explorers, USDA, Washington, DC.

506. Arnold, H.C. 1930. Agricultural Experiment Station,
Salisbury. Annual report of experiments, season 1928-29
(concluded). Rhodesia Agricultural Journal 27(7):722-31.
July.
• Summary: Pages 725-27 discuss “Soya Beans.” “All the
standard leguminous crops presently grown in this Colony
have trailing vines, which by becoming intertwined, prevent
the free passage of machinery used during haymaking or
harvesting operations. With the increasing use of machinery
in field work, a demand for legume crops which can be
reaped by mechanical devices is inevitable, and for this
reason the soya bean crop, which can be handled by these
means, would be much more generally useful than either
the velvet bean or dolichos bean [also called bonavist or
hyacinth bean]... The seed yields obtained here so far are not
high enough to justify its cultivation as a grain for export,
but the Oo-too-tan [Otootan] variety has given fairly heavy
yields of fodder which at this centre place it in front of all
other upright growing, leguminous hay crops.”
In 1927-28 Otootan yielded 2,080 lb of hay and 6,80 lb
of seed per acre. In 1928-29 these figures increased to 4,608
lb of hay and 1,309 lb of seed. Other varieties that gave
lower yields in 1927-28 were Haberlandt, Biloxi, Herman,
Chiquita, and Dixie. Chinese White and Southern were
added to the varieties tested in 1928-29. Address: Manager,
Salisbury Agric. Exp. Station.
507. Albrecht, W.A. 1930. When to cut soybean hay.
Successful Farming 28:9. Aug.
• Summary: A photo shows a man seated on a cutter pulled
by two horses. The caption: “Cut soybean hay when the pods
are formed and just ready to fill.”
“Cutting the beans at this time means almost a
maximum weight of hay, a very small loss of leaves, a fine
quality of hay with least stemminess [woodiness], and a high
yield of protein distributed throughout the entire plant. Hay
so made comes earlier in the season, with warmer and better
drying days and will cure better because of fewer pods that
retain moisture or delay the curing.
“Then, too, it feeds out better with less waste because
all parts are equally appetizing to the cows or other animals.
Harvesting at this season will do much to increase the
popularity of this legume as a source of cheap feed protein.”
Address: Univ. of Missouri.
508. Avery Power Machinery Co. 1930. The new Avery
soy bean special combine: Makes you more profits (Ad).
Proceedings of the American Soybean Association 3:56.
• Summary: See next page. This half page black-and-white
ad begins: “It gets you more of the beans because of its
patented soy bean cutter bar.” “Write now for the new Avery
combine book.” Address: Peoria, Illinois.
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509. Case (J.I.) Co. 1930. The profitable way of harvesting
your soybean crop (Ad). Proceedings of the American
Soybean Association 3:45.
• Summary: See next page. This full-page black-and-white
ad states: “It has been proven beyond doubt that combining
is the most profitable way of harvesting soybeans. It saves
as high as 96% of the seeds while other methods lose up to
40%. A large percentage of the harvesting cost is also saved.”
The “header follows the slope of the ground and is
always at the proper angle to catch the beans whether cutting
high or shaving the ground. A continuous canvas running
within ½ inch of the sickle delivers the beans into the
efficient grain-tight threshing unit without loss of seed.
“Besides saving more bushels per acre, there are other
advantages. Light draft, smooth running, durability and ease
of operation all contribute to the low cost of harvesting with
a Case.
“This year especially you will need a Case combine
to widen the margin of profit by economically harvesting
your soybeans and grain crops. The Model ‘B’, 8 or 10 ft.
size with motor or power take-off drive is ideally adapted
to smaller sized farms while larger sizes are available in the
Model ‘H’ and Model ‘P’ to make harvesting more profitable
on larger acreages. See your nearest Case dealer–or write us
for complete information.”
A photo shows a Case combine, pulled by a tractor,
harvesting soybeans. Address: Racine, Wisconsin.
510. Meharry, Chas. L. 1930. Seeing soybeans on Illinois
farms: Stop No. 3–A.P. Meharry Farm [American Soybean
Assoc. annual meeting]. Proceedings of the American
Soybean Association 3:103-08. Eleventh annual field

meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: Sept. 11, 1930. Thursday
morning, 12:30–2:00. This farm is located
one mile south and two miles east of Tolono.
Lunch was prepared by the Ladies’ Aid
of the Tolono M.E. [Methodist Episcopal]
church. The tour shows large scale
production of soybeans, illustrating farm
practices and inoculation studies.
After lunch, at 2:00, the author begins:
“Fellow soybean enthusiasts: This is the
third time that our farms have had the
privilege and pleasure of welcoming the
American Soybean Association. I believe
that considering its youth and small
numerical strength, the Association has
accomplished more than any other farm
organization. The American Soybean
Association held its first meeting in Indiana
in 192o. Practically all nearby states were
represented and Hoosierdom turned out in
force. So much enthusiasm and inspiration
resulted from this meeting that a decision
was reached to hold a meeting each year in a different state.
Meetings have accordingly been held each succeeding year
as follows:
“1920 Fouts Bros. Farms, Camden, Indiana
“1921 Illinois Agricultural Experiment Station, UrbanaChampaign, Illinois.; and A.P. Meharry Farm, near Tolono,
Illinois
“1922 Missouri Agricultural Experiment Station,
Columbia, Missouri
“1923 Wisconsin Agricultural Experiment Station,
Madison, Wisconsin
“1924 Iowa Agricultural Experiment Station, Ames,
Iowa
“1925 (Our first three-day meeting)
“1st day, U.S. Department of Agriculture, Washington,
D.C.; and Arlington Experiment Station
“2nd day, farm of Harvey S. Clapp near Accotink,
Virginia (this was part of George Washington’s estate)
“3rd day, Maryland Experiment Station, College Park,
Maryland
“1926 Delta Branch Experiment Station, Stoneville,
Mississippi; and several Yazoo-Mississippi Delta counties
“1927 North Carolina–Washington, N.C.; and Beaufort,
Hyde, Martin, Bertie, Chowan, Perquimans, and Pasquotank
counties
“1928 Purdue University Experiment Station, Lafayette,
Indiana; and four regional meetings
“1929 Guelph, Ontario, Canada, Experimental Station
and surrounding territory
“1930 Illinois Agricultural Experiment Station; the
Robeson Farm near Champaign; the John T. Smith and the
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A.P. Meharry Farms near Tolono; Funk Brothers Oil Mill,
Bloomington; and Allied Mills, Peoria [Illinois].
“If any of you can mention another field crop, the
growers of which maintain an international association
which has held a big field meeting like this each year for
eleven consecutive years in nine different states, the District
of Columbia, and one Canadian Province, you will prove
yourselves better informed than I am.
“The Association and the soybean crop owe a debt
of gratitude to many experiment stations, corporations,
organizations, and individuals who have contributed liberally
both in funds and energy.
“Assisted by other organizations, one accomplishment
of this Association perhaps not yet widely known was the
raising of the tariff on soybeans from 30 cents to $2.00 per
bushel and on soybean oil from 2½ cents to 3½ cents, while
soybean meal and cake which, under preceding tariff acts
had been on the free list, were given a protection of $6.00 per
ton.
“Truly remarkable teamwork has always characterized
the efforts of the American Soybean Association. Experiment
stations have always helped the growers to a most
remarkable extent; in fact they should receive the major
share of the credit for these meetings. Such wonderfully
successful meetings could never have been without their
loyalty.
“This farm has a total of a little more than 1400 acres
under Mr. Riegel’s management, and I believe you will agree
with me that appearances indicate that it has been efficiently
handled this dry year.
“The home farm consisting of this Section 5 and the
diagonal quarter section to the southwest was entered from
the U.S. Government by my grandfather, Thomas Meharry,
in 1855 and 1857. When grandfather, Thomas Meharry,
acquired the land, it was wild, wet prairie. My father,
Abraham P. Meharry, settled here as a young man and later
brought his Hoosier bride to live here. They spent the best of
their lives right here, and the place is still best known as the
A.P. Meharry farm.
“Prior to 1909 this farm was farmed by very good tenant
farmers as a rule. Father told me that for a period of about
seven years he spent practically all the earnings of the farm
for tile, and there are many carloads buried in the farm; still
there are not enough, as there are wet spots left yet to drain.
Father believed in clover and insisted upon sowing clover
seed with the small, grain crops. Small grain meant oats
almost invariably, for I remember only one or two wheat
fields on this farm prior to 1909. So while this farm was in
better state of productivity than many in the county, it had
fallen far below its virgin state of fertility.
“The farm was put under the management of Mr. C.H.
Oathout in the fall of 1908. In the spring of 1909 we found
that clover had failed on a part of the farm where it was
most needed. This was a block of thin, white, sour land.

Mr. Oathout therefore proposed that we substitute soybeans
where clover had failed. A few acres of ‘Black Beauty’,
probably Ebony, were sown and about nineteen acres of
‘Early Yellow’, which were really Ito San. We knew nothing
about the crop, so like many beginners, we simply sowed
the seed and left the plants to the tender mercy of the weeds.
We had plenty of foxtail, of course, but the land was too
thin to be very foul. Consequently we had ‘fool’s luck’ and
harvested 19 bushels per acre of Ito San. The Black Beauty
was all cut for hay.
“Three hundred sixty-one bushels of soybean seed
seemed like a prodigious amount to us, and we succeeded in
peddling out in little dribs of a few pounds to a few bushels
all the seed we could spare at $1.75 per bushel. Before it
was all gone we resolved to plant beans again and even to
increase our planting to thirty whole acres! Again we had a
good crop and sold it without much difficulty.
“We had found the farm divided into eight fields and
taking the course of least resistance, adopted an eight-year
rotation to fit the fields. It was as follows: corn, corn, oats,
clover, corn, oats, wheat, clover. Soys at first were used
merely as a clover substitute. Besides this major rotation we
ran a minor one on several small fields of irregular size and
shape which results from an effort to get the larger fields
squared up. By the time Mr. Oathout left the farm both he
and I had begun to acquire some rather widespread notoriety
as ‘soybean cranks’. As yet we were among a very few
soybean growers in this county.
“Mr. Riegel came here in the fall of 1913. He seemed
to be easily inoculated with soybean enthusiasm, and so the
program grew. We both suspected that oats were not a highly
profitable crop and just on suspicion we substituted soys for
oats in the last half of the rotation, and tried sowing wheat
in soy stub without plowing. It worked, altho folks thought
we were crazy. Our rotation thus became: corn, corn, oats,
clover, corn, soybeans, wheat, clover.
“We had begun to keep an accurate cost account of
our fields, largely to give ourselves the courage of our
convictions. A few years of that proved conclusively enough
for our purpose that oats were unprofitable, on this farm at
least, so out went the other oats field and we changed our
rotation to corn, soybeans, wheat, and clover, there now
being two fields of each crop annually. This was continued
for several years, during which our average crop yields,
particularly of corn and beans, gradually improved.
“During these years we had been applying limestone
and phosphates, particularly raw rock phosphate, tho
occasionally bone meal was used. These helped us to get
sweet clover, as well as the other clovers, and some of the
old, sour, white spots began to yield almost as well as the
better land.
“We have concluded that about the fastest way to
rejuvenate an old, worn-out farm is to combine-harvest two
or three successive crops of soys, returning the straw to the
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land. After such treatment we find that corn becomes a very
satisfactory crop even on badly worn soil. For this kind of
a program I suggest using a variety like Harbinsoy which
utilizes the entire growing season and makes a big growth
and satisfactory yield on thin land where earlier varieties
commonly dwarf badly. Inasmuch as the soys are to be
followed by a spring-planted crop, somewhat later maturity
of the soys is not so important as it is when wheat is to be
planted.
“By this time we had started using the four-row corn
planter and cultivator and had learned more than ever to
appreciate the importance of large fields and long “throughs”
in the economical management of land. Therefore, we
rearranged the field division of the whole farm. Three fields
on this section are a mile long and the fourth about threequarters of a mile long.
“Much of the value of such a meeting at this time
comes from the discussion which is ordinarily prompted by
it. If there are any questions regarding the management of
these farms, we will endeavor to answer them.” Continued.
Address: Meharry Farms near Tolono, Illinois.
511. Meharry, Chas. L. 1930. Seeing soybeans on Illinois
farms: Stop No. 3–A.P. Meharry Farm (Continued–
Document part II). Proceedings of the American Soybean
Association 3:103-08. Eleventh annual field meeting. Held
10-12 Sept. 1930 in Illinois.
• Summary: (Continued): “Question: ‘Do you attribute your
clover failures to your use of soybeans or to your rotation
system?’
“Answer: ‘We do not. We believe that this year peculiar
climatic conditions which we do not pretend to understand
or explain were unfavorable for getting a clover stand from
early seeding. On four of our farms where clover was seeded
early, when we ordinarily have best results, we have partial
or total failures. On one farm where clover was sown later
than we consider desirable, we have a very good stand of
clover.’
“Question: ‘Do you use fertilizers?’
“Answer: ‘Not upon the soybean crop, except in a small
way as a trial, which proved unprofitable. All of this home
farm has had one application of limestone and most fields
have had two or more applications of raw rock phosphate or
bone meal, but we have fertilized the corn or wheat crops,
not the soybean crop.’
“Question: ‘Do you believe that it is necessary to use
fertilizer when such a high proportion of leguminous crops
are grown?’
“Answer: ‘We have found that successive crops of
soybeans raise the general level of productivity of worn land
without addition of mineral fertilizers, at least temporarily.
We have had indications of immediate response of soybeans,
sweet clover, and alfalfa to limestone, and of the cereals
to phosphates. We do not know how far we may raise the

productivity of thin land by the use of soys nor how long
it may be maintained. Personally, I believe that sooner or
later replacement of minerals, removed by the grain crops,
will have to be resorted to to prevent diminishing returns.
On old, worn farms we believe that one of the first and
most limiting factors is lack of nitrogen and organic matter.
Repeated soybean crops, particularly when combined and
the straw returned, seem to restore nitrogen and organic
matter very rapidly. But soys do deplete minerals rather
fast. For instance, a 25-bushel crop of soybeans will remove
approximately as much phosphate, potash, and calcium as
50 bushels of wheat or 100 bushels of corn. We know that a
25-bushel crop of soys is much more frequently and easily
attained than a 50-bushel wheat crop or a 100-bushel corn
crop. Surely we may not have our cake and eat it too. The
time must certainly come when we must restore to the land
that which we remove from it if we expect to continue to
harvest large yields.’
“Question: ‘Do you favor row cultivation or solid
seeding?’
“Answer: ‘For our conditions and practices we favor
drilling solid. We believe this matter resolves itself strictly
into a choice between economy of labor and economy of
seed. That determination has to be made individually by each
grower according to his especial conditions. One method
may be as successful as the other. The secretary of this
Association, Mr. J.B. Edmondson, a very successful Indiana
grower, is a strong advocate of row cultivation. Other
growers, including ourselves, believe that that method would
be a serious handicap to us.’
“Question: ‘How do you control weeds? Evidently
weeds are not a serious problem here.’
“Answer: ‘Quite the contrary. Much of this land is
very foul and contains about the maximum number of weed
seed, I believe, but I shall ask Mr. Withrow to answer that
question. Lewis, will you explain how you handle the weed
problem?’
“Mr. Withrow: ‘We believe strongly in doing much of
our weed killing ahead of planting. Then within a day or
two we begin searching in the dirt for germinating weed
seed. Whenever found we try to kill them. In doing this
we disregard the beans entirely, paying no attention to the
stage of germination of the bean seed or to the development
of the soys. We ignore their presence and do whatever is
necessary to kill weeds, focusing our attention on the future
instead of the present. Usually treatment which exterminates
weeds effectively also kills some beans, but we provide for
that contingency by sowing enough soys so that we may
kill a lot and not miss them. We like the spiketooth harrow
for early cultivation, and like the teeth set pretty straight so
long as they do not drag trash, unless the ground is crusted.
The harrow gets over ground rapidly and cheaply and is a
fine implement in a loose seed bed. For crusted ground or
later cultivation the rotary hoe is better than the harrow. This
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spring Mr. Meharry came out just as I finished harrowing
vigorously a field of beans which were just getting their first
set of leaves. It looked as if half of them were hopelessly
covered. I asked Mr. Meharry if he thought they were ruined
and he seemed quite unworried and said he believed most
of the plants would uncover themselves. Some days later he
searched carefully and told me he had found only one plant
that had perished.’
“Question: ‘Do you pull your rotary hoes with horses or
tractors?’
“Answer: ‘Mr. Crumbaker, will you tell this man how
you pull your hoes?’
“Mr. Crumbaker: ‘We have used horses so far because
we had them and they do not have to be filled up with
expensive gasoline. However, we probably would not
hesitate to use the tractor if we became crowded for time.’
“Mr. Meharry: ‘Mr. Riegel here has used the tractor
occasionally, I believe.’
“Question: ‘Doesn’t the tractor kill a lot of beans?’
“Answer: ‘It does kill some but surprisingly few. I
happen to know that Secretary J.B. Edmondson has tractorhoed beans. Mr. Edmondson isn’t afraid to treat ‘em rough
when occasion demands. He redeemed a field, a year or two
ago, which had been hopelessly ruined by being crusted over
in the germination stage. A hoe would not break the crust so
he disked it. The field looked good for 25 bushels that fall.
I don’t suppose he advocates that for a regular practice at
all, but extraordinary occasions sometimes justify unusual
practices.’
“Question: ‘How much hand hoeing or weed pulling
was done here to keep these beans clean?’
“Mr. Meharry: ‘Mr. Riegel, will you answer that
question?’
“Mr. Riegel: ‘Two men did all the hand work on this 56
acres in one day.’
“Mr. Meharry: I wish again to express the gratitude
of everyone connected with the Meharry Farms for your
presence and interest in the work of this Association.’”
Address: Meharry Farms near Tolono, Illinois.
512. Morse, W.J. 1930. La utilizacion de la soja en diversas
industrias [The utilization of soya in various industries].
Hacienda (La) (Buffalo, New York) 25:298-301. July;
25:347-49. Aug; 25:394-96. Sept. [1 ref. Spa]
• Summary: This is a translation of USDA Farmers’ Bulletin
1617, but with excellent new illustrations. Contents:
Introduction. Soybeans in the human diet: Whole dry
soybeans, green vegetable soybeans, soy flour, soy oil,
soy sauce, soy milk, tofu (cuajada de soja). Soybeans in
the feeding of domestic animals. Soy oil: Extraction, use.
Soybean cake: as a human food, as a livestock feed, as a
fertilizer. The value of soybean forage. Soybean in silage.
Soya as green forage. Soybeans for the improvement of soils.
Soybean straw.

This article contains many interesting photos: 1. A man
with a hand turned stone mill in China grinding soybeans to
make soymilk. 2. Soybean cakes stacked and partly covered
with tarpaulins at a port in Manchuria. 3. Earthenware
vats used for making soy sauce in a courtyard in China. 4.
Steamed soybeans being cooled to make miso in Japan. 5.
Soybeans intercropped with corn. 6. Manchurians outside a
soy oil factory in Dairen. The equipment was installed by the
French Oil Mill Machinery Co. 7. Carrying round soybean
cakes in a cart at the same factory. 8. A soybean mill at
Yokohama, Japan. 9. An Anderson Expeller for the extraction
of soy oil. 10. A tractor pulling rotary disks for cultivating
soybeans in the USA. 11. Harvesting soybeans with a
tractor in the USA. 12. A tractor pulling a harvester-thresher
combine in the USA. Address: USDA, Washington, DC.
513. Pieper, John J. 1930. New recommendations in seeding
soybeans. Proceedings of the American Soybean Association
3:57-59. Eleventh annual field meeting. Held 10-12 Sept.
1930 in Illinois.
• Summary: “The rate of seeding soybeans and the spacing
of plants are factors that are closely tied up with the
method of cultivation. The recommended rate of seeding
has increased markedly in the last few years. Whereas the
original recommendation was 30-40 pounds per acre in rows,
it is now 60 pounds; and whereas it was 60 pounds drilled
solid, it has increased to 90-120 pounds per acre. The best
yields of beans seeded in 24-inch rows were obtained when
seeded at the rate of 50-60 pounds per acre in 1927; 60-70
pounds per acre in 1928; and 50-60 pounds per acre in 1929.
Where the beans were drilled solid, 90-120 pounds per acre
gave the best yields of seed for the two years, 1928-1929.
“The yields of beans for the different rates of seeding are
surprisingly uniform. This is explained by the fact that thinly
spaced plants branch more and as a result produce relatively
more beans per plant than thickly spaced plants. The main
stems of soybean plants are more efficient in the production
of seed than branches. For this reason, spacing which will
give the optimum growth for single stemmed plants gives
the highest yield. Originally it was thot [thought] that beans
should be spaced three inches apart in the row; now, the
recommendation is about one inch.
“Spacing of seeds in the row is a better method of
determining the seeding rate than pounds per acre. The rate
of seeding must be adjusted to the size of beans as measured
by the number of seeds per pound. In all of the above studies,
the Illini soybean which has 2865 beans per pound was used.
Other common varieties are the Manchu with an average of
2555 beans per pound, the Dunfield with 2750, the Virginia
with 4090, the Ebony with 3810, and the Black Eyebrow
with 2290 beans per pound. A wide variation exists between
the Mammoth Yellow variety with 2145 beans per pound,
and the Peking with 6015 beans per pound.
“Due to the development of machinery adapted to
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soybean production a closer spacing of rows is being
practiced. Experiments from various stations show that
higher yields are obtained from the closer spacing of rows.
A spacing of 24 to 28 inches between rows is a common
practice. A few growers have used a spacing of 21 inches
while some are talking of further reduction of the space. The
ultimate reduction will probably be limited by our ability to
cultivate narrow spaced rows.
“Reduction of space between the rows brings up the
question of drilling soybeans solid and cultivating with
a rotary hoe, a weeder or a flexible harrow. Experiments
show that beans drilled in rows yield more seed and hay
than beans drilled solid. In 1928, the beans in rows yielded
33.77 bushels of seed per acre, while the beans drilled solid
yielded 30.33 bushels per acre. The hay yields were 2.94
tons for the rowed beans, and 2.82 tons per acre for the beans
drilled solid. In 1929, the rowed beans yielded 46.08 bushels
while the drilled beans yielded 40.98 bushels per acre. No
hay yields were obtained this year. It appears from results of
various stations that where beans are planted in wide spaced
rows that drilling solid will yield better, but where the space
between rows has been reduced to 24-28 inches, the rowed
beans will yield better.
“A study of the survival of plants resulting from the
two methods of seeding is interesting. In 1929, rowed beans
seeded at the rate of 70-80 pounds per acre showed 93.8
percent of the plants surviving, while only 33.2 percent of
the plants survived where the beans were drilled solid at
the rate of 140-150 pounds per acre. The 1930 results are
quite different. Soybeans drilled in rows at the rate of 50
pounds per acre showed a survival of 80.7 percent, while
beans drilled solid at the rate of 121 pounds per acre gave
a survival of 82.5 percent. It appears that the percentage
of plants surviving when sown by the two methods varies
widely. Further studies should reveal some interesting facts
which will contribute to the solution of the rate and space
problems of seeding soybeans.
“Factors favoring the seeding of soybeans in rows are:
“a. Higher yield of seed and hay
“b. Larger beans
“c. More uniform stand
“d. Taller plants
“e. Higher percentages of leaves
“f. Less lodging
“g. Less weeds
“h. Lower cost to keep clean
“i. Less seed needed
“j. Method is adapted to the inexperienced grower.
“Drilling soybeans solid also has some important
advantages:
“a. Finer stemmed plants for hay
“b. Less wear on harvesting machinery
“c. Salvage in harvesting greater because of fewer
branches

“d. More rapid cultivation
“e. No special machinery needed.
“Everyone agrees that soybeans should be cultivated
regardless of the method of seeding. On the experimental
farm the beans seeded in rows received one cultivation with
the rotary hoe and three with the four-rowed beet cultivator,
while the soybeans which were drilled solid received three
cultivations with the rotary hoe and one hand weeding. The
cost of cultivation of the beans seeded in rows was less and
at the time that beans were maturing, it was very evident
that the rowed beans were more free of weeds. All things
considered, the method of cultivation will depend upon:
“a. The machinery at hand
“b. The freedom of the land from weeds
“c. The cost of production
“By way of summary, it is clear that the rate of seeding
soybeans either in rows or drilled solid should be increased
from the usual recommendation. There is a tendency to
reduce the space between rows to a practical distance for
cultivation, based upon results favoring a closer spacing of
rows. The space between plants in the row should be about
one inch. Soybeans drilled in 24 inch rows yielded more seed
and hay than beans drilled solid. Cultivation of soybeans
is important regardless of the method of seeding. The kind
of cultivation given will vary with the conditions at hand.”
Address: Dep. of Agronomy, Univ. of Illinois.
514. Proceedings of the American Soybean Association.
1930. Soybean machinery exhibit. 3:88. Eleventh annual
field meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: “Considerable machinery for the growing and
harvesting of soybeans was on exhibit in and about the Farm
Mechanics Building. This consisted chiefly of combined
harvester-threshers (combines), drills, and cultivators. Avery,
Caterpillar, Deere, Massey-Harris, and McCormick-Deering
combines were on exhibit. Most of these were equipped
with the special attachments necessary for the satisfactory
harvesting of soybeans. A small experimental combine (now
Allis-Chalmers) with wire brush cylinder was on exhibit.”
A photo shows a tractor pulling a combine.
Note: This is the earliest document seen (Oct. 2016)
concerning Allis-Chalmers in connection with soybeans.
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Address: Manager, Soybean Marketing Assoc.
515. Proceedings of the American Soybean Association.
1930. Soybeans in the field and factory. 3:121. Eleventh
annual field meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: On Friday morning, 13 September 1930,
about 40 cars were ready to make the trip to visit soybean
farms and mills. The entire group remained together for the
first two stops. They visited the farm operated by Archie
Herriot (10 miles northwest of Champaign, 80 acres of Illini
soybeans) and that of John Armstrong (120 acres of Illini
soybeans). Then they visited Funk Brothers Oil Company
(Bloomington, Illinois); Mr. E.D. Funk showed the visitors
through the mill, where they also viewed a “soybean flour
mill which was turning out soybean flour at full capacity. Mr.
Funk stated that there was a good demand for soybean flour
and predicted a much wider use of it in the future.”
Then they visited Allied Mills in Peoria, Illinois. During
the past two years this mill had been run at full capacity,
“operating 14 Anderson expellers 24 hours per day for
approximately 11 months.”
After Allied Mills, some of those present visited the
Caterpillar Tractor Co. and then the Avery Power Machine
Co., both also located in Peoria. “This tour, which concluded
the three-day meeting, was completed about 4:30 p.m.”
516. Ross, R.C. 1930. Costs of growing and harvesting
soybeans in Illinois. Proceedings of the American Soybean
Association 3:46-56. Eleventh annual field meeting. Held 1012 Sept. 1930 in Illinois.
• Summary: Contents: Introduction. Cost of producing
soybeans in central Illinois. Current costs of growing
soybeans. Harvesting costs on grain and hay. Disposition
of soybeans. Income and profit. Yield and price. Costs
of producing soybeans in the Montgomery County area.
Growing costs. Disposition of grain beans. Income and
profit.
Small photos show: (1) Harvesting a heavy crop of
soybeans with a binder, pulled by four horses. (2) Harvesting
two acres of soybeans an hour with a combine (combined
harvester-thresher), pulled by a tractor. Address:
Farm Organization & Management Dep., Univ. of
Illinois.

large soybean fields where he had four plots showing
the effect of seed bed preparation on the production of
soybeans... Judging from appearances, the plot which had
been pulverated (plowed with a pulverator plow on March
17) and drilled immediately and the plot which had been
pulverated and disked once were best.”
“The stop on Mr. Smith’s farm was made in a 40-acre
field where he was combining soybeans and where the
pulverator plow and soybean seeder were being operated.
The soybeans which were being harvested were the
Mandarin variety; they had been seeded on May 1.
“Mr. Smith also had a group of individual hog houses
which had been painted during the summer with soybean
paint. These houses had been painted with soybean oil in
proportions of 20-25-30 and 40 percent of the vehicle.
After an interesting visit of 1½ hours, the caravan of
more than 100 cars continued on to the A.P. Meharry farm.
Address: Southwest of Champaign, Illinois.
518. Young, A.L. 1930. Soybean harvesting machinery.
Proceedings of the American Soybean Association 3:37-44.
Eleventh annual field meeting. Held 10-12 Sept. 1930 in
Illinois.
• Summary: “Methods of harvesting and threshing soybeans
for seed may be divided into two general classes. With one
method the harvesting and threshing are more or less distinct
processes, with a period in between for drying or curing
the beans. The other general method is one that combines
harvesting and threshing the beans in a single operation.
With separate harvesting and threshing, the machines used
for harvesting have been mostly the mower, the reaper, the
bean lifter or puller, and the grain binder, and for threshing,
the bean huller, and the regular threshing machine, modified
slightly to make it more suitable for the threshing of beans.
For combined harvesting and threshing we have used
machines designed to beat the beans out of the pod without
cutting off the plants, and, of course, the combined harvesterthresher, commonly known as the combine, with which we
are now all becoming familiar.
“Of the various machines that can be used where

517. Smith, John T. 1930. Seeing soybeans
on Illinois farms: Stop No. 2–John T. Smith
Farm [American Soybean Assoc. annual
meeting]. Proceedings of the American Soybean
Association 3:102. Eleventh annual field meeting.
Held 10-12 Sept. 1930 in Illinois.
• Summary: Sept. 11, 1930. Thursday morning,
10:30–12:00. This farm is located seven miles
south and three miles west of Champaign,
Illinois. “The tour led through one of Mr. Smith’s
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harvesting and threshing are separate operations, the grain
binder and regular grain separator with bean attachment are
the ones most commonly used in sections where soybeans
are grown on a fairly large scale.”
“The machine which comes nearest to meeting the
requirement of a combined harvester and thresher of
soybeans is, of course, that which we have come to know
as a combine, and which in reality is a threshing machine
with a header attached to cut the grain and deliver it to
the cylinder of the thresher. Developed originally for the
semi-arid sections, where there is very little rain during the
grain harvesting season, it began to get a foothold in the
more humid grain-producing areas during the war and postwar period, when the necessity of saving man labor was
paramount. Even after it had been rather generally accepted
in the small-grain areas of states west of the Missouri, it was
questioned if it could be made a practical machine in the
more strictly corn-belt areas, and when Garwood Brothers of
Stonington, Illinois, brought the first machine into the state
in the fall of 1924 to see what it could be made to do in the
way of harvesting soybeans for seed, very few believed that
it would prove a practical method of harvesting corn-belt
grain crops... but in the past six years we have seen a steady
increase in the number being used in Illinois and most of
the surrounding states. And unquestionably one of the chief
reasons, particularly in Illinois, is the fact that combining has
proved a very satisfactory way of handling the soybean crop.
Not only have many combines been purchased primarily
for the harvesting of soybeans, but many combine owners,
realizing to what good advantage their machines could be
used in harvesting soybeans, have increased their acreage
of that crop... Apparently, the more soybeans a man grows,
the more enthusiastic he is about combining as a method of
handling them. There was a time, not so long ago, when to
have spoken too strongly in favor of combining might have
brought forth considerable objection, particularly on the
part of the manufacturers of threshing machines, but that
day is also past since most of the manufacturers now make
combines also.
“Just why should soybean growers be so enthusiastic
about combining? Probably the chief reason is a belief that
the losses of beans during the harvesting and threshing
process is much less than when they are bound, shocked,
and hauled to the threshing machine. In general, such tests
have been made to determine losses, have shown much lower
losses for combining than for any other method.”
A photo shows a large combine pulled by a tractor.
“Combining has proved to be the most satisfactory method
of harvesting soybeans for seed.” Address: Farm Mechanics
Dep., Univ. of Illinois.
519. Farming in South Africa. 1930. Legumes for the
summer season. 5(55):323-24. Oct.
• Summary: Begins with a discussion of the importance of

good nodulation among legumes so that the soil is enriched
with nitrogen. Lists the principal legumes grown in Natal
during the summer, starting with the cowpea. Then:
“The Soya Bean: The soya bean can be grown in
those parts of Natal having a good rainfall of 30 to 35 in.;
it will do well under sour soil conditions, but responds to
the use of lime. It will not always produce nodules, so that
it is necessary under such conditions (in order to get the
dual benefit) to inoculate the seed with pure culture, or use
inoculated soil.
“If planted in November, it can be harvested as hay
in March or as seed in April. Cultivation should be carried
out when the true leaves appear, and at intervals up to the
flowering period. Seeding should be rather liberal, especially
for hay production. It should be planted in a continuous line
in the drills, with a space of 2½ to 3 feet between drills.
Wide spacing in the lines is unsuitable for hay production.
Seed should not be sown at a time when prospect of rain
is doubtful, or it will experience a setback from which it
will not recover, and the yield will be disappointing. If well
looked after, the soya bean will give a bulk of hay equal to
the cowpea, and of approximately the same feeding value for
stock.
“It has the following advantages over the cowpea, i.e.
resistance to rust, immunity from weevil attack, immunity
from attack of flower-eating insects. It can be cut with
a mower. The following varieties have been thoroughly
tested under Natal conditions, i.e. Brownie, an excellent
seed variety, also useful for hay, is medium late-maturing,
Mammoth and American White are good hay varieties,
giving plenty of leaves and stems, but late-maturing.
Haberlandt, A K and Morse are good dual-purpose varieties,
and are moderately early-maturing. Eyebrow and Kauran are
early-maturing varieties, but not heavy yielders. Soya beans
will readily respond to fertilizers. Limestone, super and
potash have given excellent results in the red doleritic soils
of Natal.”
A photo shows a man standing in a field of soya beans
(grown in rows) at the Cedara School of Agriculture.
520. Hughes, Harold DeMott; Henson, Edwin R. 1930.
Crop production–principles and practices: A handbook of
information for the student of agriculture. New York, NY:
The Macmillan Co. x + 816 p. Oct. Illust. Index. 25 cm.
Reprinted in 1935. [40 soy ref]
• Summary: A comprehensive, innovative classroom
textbook. Both authors are interested in methods of teaching.
Harold Hughes lived 1882-1969. Edwin Henson lived 1896(for biographies see p. vi).
A large table titled “Botanical classification of crop
plants” (p. 59-60) is divided into two equal parts (classes):
monocotyledons (such as corn, wheat, millet) and
dicotyledons (soybeans, cowpeas, peanuts, alsike clover,
etc.). For each plant is given (e.g.): Common name: soybean.
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Order: Rosales. Family: Leguminosae. Genus: Soja. Species:
max. Subspecies: None. Spermatophytes (such as soybeans)
are seed-producing plants; they are considered the most
highly organized in the vegetable kingdom. Spermatophytes
are further divided into two divisions: the Gymnosperms and
Angiosperms (such as soybeans, which have their ovules
enclosed in an ovary).
A table titled “Water requirements of certain crop plants
and weeds” (p. 129, based on Briggs and Shantz, 1914)
shows that soybeans require 744 lb of water to produce 1 lb
of dry matter. Several weeds require only 200-300 lb.
A table (p. 156) shows that soybeans have low lime
requirements; they tolerated acid soils well. Various studies
support this.
A table titled “Legumes grouped on the basis of those
which may be inoculated by some strain of bacteria” (p.
163) contains 8 groups: Alfalfa group, red clover group,
cowpea group, vetch group, soybean group, bean group,
and lupine group. Some groups (such as the vetch group)
contain as many as 8 crop plant members. But the soybean
group contains only one member: the soybean. Inoculation of
soybeans is discussed on pages 162-66.
Soybeans are also discussed in the following sections:
“Green manures” (p. 180-82). “Plowing, subsoiling and
deep tillage” (p. 209). “Cultivation of soybeans” (p. 258).
Effect of drying seeds on germination (p. 342; “Soybean
seed dried for 26-59 hours at temperatures ranging from
85 to 115 degrees F. was considerably injured when 50%
of combustion gases were used”). “Supplementary crops
in the corn field” (their effect on corn yields) (p. 375-76).
“Corn [interplanted] with soybeans” (p. 376-79). “Sorghum
for silage...” (p. 405). “The combine harvester” (p. 436-37;
a photo shows a combine harvester harvesting wheat in
Indiana). “Composition of grass and legume hays (p. 53637; large table). “Annual crops pastured off when mature (p.
541; table comparing corn, cowpeas, velvet beans, peanuts,
and soybeans; soybeans have by far the smallest acreage,
production, and estimated quantity eaten by livestock, while
corn has by far the biggest).
Chapter 29, titled “Soybeans,” has the following
contents: Introduction. Description of the plant. Soil
adaptation. Climatic adaptation. Soybean varieties. Uses of
the crop (large diagram from Morse 1927). Culture of the
crop. Cultivation of soybeans (to get rid of weeds). Soybeans
in mixture with other crops. Rotation value of soybeans.
Harvesting soybeans for seed. Soybean hay. Soybeans in
corn for silage. Feeding value of soybeans: Hogs–hogging
off, lambs–hay, dairy–beans, dairy–hay. With 5 photos, 8
tables and 23 references.
“Sudan grass in mixtures” (p. 677). “Forty of the
most important diseases affecting crop plants” (table, p.
739-42; Soybeans are affected by Mosaic (virus), Root
knot {Heterodera radicicola, nematode}, Anthracnose
{Colletotrichum sp.}, Bacterial blight {Bacterium sp.}, Stem

rot {Sclerotium rolfsii}).
“Effect of rotation of crop yields” (p. 749, 752; incl.
table titled “Yields of crops in rotation, Indiana”). “Crop
sequence” (p. 753-54). Address: 1. Prof. of Farm Crops, and
Chief in Farm Crops, Iowa State Agric. Exp. Station; 2. Asst.
Prof. of Farm Crops. Both: Iowa State College, Ames, Iowa.
521. American Thresherman. 1930. Combining soybeans in
the South: Atlantic Seaboard states find use for the combine.
33(8):7. Dec.
• Summary: “North Carolina, once the country’s larger
producer of soybeans for seed, is again turning to” the
combine, which enables the farmer to harvest a much higher
percentage of the seed he grows. B.G. Locher, a Virginia
farmer, is “convinced that the combine is the practical and
economical way in which to harvest soy beans.”
Photos show: (1) A large combine in a field of soybeans.
Caption: “Negro laborers kept this combine humming in the
bean fields of North Carolina.” (2) A pile of sacked soybeans
in a flat field.
522. Mumford, H.W. 1930. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 43:1-296. For the year
ended June 30, 1930.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Ways being found to put
hay on high-profit basis (p. 36-37). Make progress toward
better quality of beans (p. 38-39). New soybeans give chance
to show worth in Illinois (p. 39-40). Nodule bacteria vary in
distribution and efficiency (p. 40-42). Commercial legume
inoculants differ widely in value (p. 42). Soybeans best
judged by long-time effect on soil (p. 42-43).
Livestock investigations: Soybeans at last find a place in
swine rations (p. 87-88). No faultless way to fatten hogs on
soybeans (p. 88-90). Soybean oil meal is poorly-utilized feed
for hens (p. 100-01).
Farm organization and management: High yields lower
bushel cost of growing soybeans (p. 168-71). Agricultural
economics: Two developments of interest in soybean
marketing (p. 183-84).
Farm mechanics: Losses vary widely in mechanical
harvesting of corn (p. 210-14; “As in previous years, the
study of harvesting wheat, oats, and soybeans has consisted
principally of tests to measure grain losses for the combine
and the binder-thresher methods”). Test new equipment
for artificially drying grain (p. 215-17). Address: Dean and
Director of the Station, Urbana, Illinois.
523. Mayer, I.D.; Bottum, J.C. 1931. The adaptability of the
combine to Indiana farms. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 349. 59 p. March. [16 ref]
• Summary: Contents: Introduction: Weather conditions,
source of data, type and size of farm, acreage harvested
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on combine farms. Sizes and types of combines: Special
attachments for combines. Quality of grain: Time of
cutting, lodging and storm damage, comparison of quality
of combine and binder-thresher grain. Harvesting losses:
Cutting efficiency, threshing losses, total harvesting losses.
Cost with combine and with binder-thresher: Cost of
harvesting with the combine, variation in costs of combining
on different farms, man labor required, fuel and oil required,
windrowing costs, cost of harvesting with binder and small
thresher, comparison of combine and binder-thresher costs,
yield of grain, custom rates for combining, transportation,
investment and method of ownership. Straw and other items
of consideration. Influence of combine on farm organization:
Marketing and storage, crops, power and equipment, man
labor land values. Advantages and disadvantages of the
combine as reported by the farmers. The combine on the
individual farm: Farm no. I, farm no. II. Appendix A–
Methods used in calculating combine costs. Appendix B–
Weather data for July-Oct. 1888 to 1930.
“Combines were first extensively used in the wheat
growing districts of the Pacific Coast. These were large
ground driven machines cutting swaths as wide as 40 feet
and requiring crews of 5 men and as many as 36 horses or
mules. The later small prairie type engine driven combine
such as is used in Indiana was first introduced into the Great
Plains area in 1918 and into the Corn Belt in 1924. Today
this type of combine is found in all of the Central States.
“The first combine was introduced into Indiana during
the 1925 harvesting season by Mr. Herman Jones near
Merom in Sullivan County. By the fall of 1926 eleven
additional machines were in operation and by the close of
the harvesting season of 1927, sixty-five combines had been
purchased by Indiana farmers.”
Photos show: (1) “A good clean crop of soybean
combines easily.” A tractor is pulling the combine; operated
by two men (cover photo). (Fig. 3) A small tractor-driven
stationary separator next to a huge pile of chaff. (4) A tractor
and a power take-off combine can be operated by one man.
(5) “This independent ground drive windrower [pulled by
a tractor] cuts a swath 12 feet wide, which can be picked
up and threshed by a 10-foot combine.” (6) “The combine
platform is here placed upon a steel frame with a bullwheel to form a ground-drive windrower or swather.” (8)
A tractor pulling a combine that picks up and threshes oats
from a uniform windrow. (11) A tractor pulling a combine
in soybeans, “Combining soybeans direct is the most
satisfactory way of harvesting this crop.” (12) “Especially
designed low-cutting sickle bars assist in the satisfactory
harvesting of soybeans.” (17) “The 8-foot cut power takeoff combine was developed for small farms.” (23) “The
general purpose tractor has sufficient power to pull a 10-foot
combine under average conditions.” Address: 1. Dep. of
Agricultural Engineering; 2. Dep. of Farm Management.

524. Bulletin des Matieres Grasses (Paris). 1931. Notes et
brevets: La récolte mécanique du soja [Notes and patents:
Mechanical harvesting of soybeans (Abstract)]. 15(4):11314. [1 ref. Fre]
• Summary: A French-language summary of the following
English-language article: Cotton Oil Press. 1929. “Soy bean
harvesting method.” Radio address September 9 by Farm
Management Specialist L.A. Reynoldson of the U.S. Dept. of
Ag. Oct. p. 35.
525. Reynoldson, L.A.; Humphries, W.R.; Martin, J.H. 1931.
Harvesting small grain, soybeans, and clover in the Corn
Belt with combines and binders. USDA Technical Bulletin
No. 244. 55 p. May.
• Summary: “It is the purpose of this bulletin to present the
necessary data and to make comparisons between different
harvesting methods in order to assist farmers who are
considering the purchase of a combine for harvesting their
various crops. The information on which the comparisons are
based was obtained from farmers in Illinois, who operated
combines or binders, by the United States Department of
Agriculture, cooperating with the agricultural colleges and
experiment stations of Illinois and Indiana.”
Contains statistical tables, among which is one showing
charges per acre for harvesting different crops with different
methods (including soybeans).
“The first combine introduced into the Corn Belt was
used in Illinois in 1924.” Address: 1. Assoc. Agricultural
Economist, Div. of Farm Management and Costs, Bureau of
Agricultural Economics, USDA.
526. Baker, E.J., Jr. 1931. A quarter century of tractor
development. Agricultural Engineering 12(6):206-07. June.
• Summary: Baker, the sagacious and self-appointed
chronicler of the farm implement industry, noted this 25
year period could be divided into four periods: (1) Engine
development on the traction engine gear. (2) Frame and
transmission development with enclosure of parts. (3)
Redesigning for straight line assembly. (4) Development of
general purpose models with their associated equipment.
To find the genesis of the farm tractor, one must go
back to 1892, when Van Duzen Gas and Gasoline Engine
Company of Cincinnati, Ohio, built an internal combustion
engine to be mounted on a traction engine gear; it was
ordered by John H. Froelich, an Iowa thresherman. The
machine ran well and threshed thousands of bushels of
grain. Its success led Mr. Froelich and others to organize a
company to produce similar machines.
Baker observed that the Fordson and its competitors,
the McCormick-Deering 10-20 and 15-30 were “designed
as much for low-cost production as for proper functioning.”
His analysis penetrated to the heart of the Fordson generation
of tractors. They were designed to be cheap and useful, and
they generally succeeded more at the former than at the
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latter. Cheapness was their strength, but it also led to their
downfall. Address: Assoc. editor, “The Farm Implement
News.”.
527. Arnold, H.C. 1931. Salisbury Agricultural Experiment
Station. Annual report, 1929-30. Rhodesia Agricultural
Journal 28(9):846-52. Sept.
• Summary: “The need for a leguminous hay crop which
can be grown during the summer rains and which can be
reaped with the aid of modern mechanical devices has long
been recognised, and of the many plants which have been
introduced and tested with this end in view, certain varieties
of Soya bean have given the most promising results...
“The O-too-tan [Otootan] variety has out-yielded all
others which have been tested here, and although its black
seed may not be favoured by the oil trade, which gives
preference to yellow seeds, its value for hay or silage is not
diminished by the colour of the seed coat. A yellow-seeded
variety called Herman has also given moderately good
results.” Address: Manager, Salisbury Agric. Exp. Station.
528. Van Doren, C.A.; Burlison, W.L. 1931. Cutting soybean
harvesting costs. American Thresherman 34(5):6, 11. Sept.
• Summary: Harvesting with the combine was found to be
cheaper under Illinois conditions than with the binder and
grain separator. Address: 2. Univ. of Illinois.
529. Itskov, Ageev I. 1931. Mekhanizatsiia i agrotekhnika
soi [The mechanization and agrotechnology of soybeans].
Moscow, USSR. 48 p. [Rus]
• Summary: The mechanization and agrotechny of soybeans.
Study includes material on the harvesting of the beans with
combines, and the storage of the crop. Reference is made
to work done in this field in the United States and other
countries. Address: USSR.
530. U.S. Congress, Senate Committee on Agriculture and
Forestry. 1932. Amendment of Agricultural marketing act:
Hearing before the Committee on Agriculture and Forestry,
United States Senate, 72nd congress 1st session on S. 3680,
a bill to amend the Agricultural marketing act approved
June 15, 1929. Washington, DC: U.S. Government Printing
Office. 78 p. Feb. 18. See p. 1-5, 58-64.
• Summary: When farmers traded horses and mules for
tractors, the demand for oats plummeted. Soybeans are
now being grown in their place. Tariffs already exists on
soybeans, soy oil and soybean meal, but farm organizations
want these raised. Earl C. Smith, President of the Illinois
Agricultural Association, discusses the soybean crop with
Senator Bankhead. He says it has become “one of the
big cash crops of the Midwest” He makes the following
statement: “Therefore, we believe that the equalization fee,
from the standpoint of the exportable surplus, should be
applied so as to make the tariff operative from the standpoint

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

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

A table shows the number of seeds per pound and the
number of pounds of seed to plant per acre for the following
varieties: A.K., Black Eyebrow, Chestnut, Columbia,
Dunfield, Early Brown, Ebony, Elton, Habaro, Haberlandt,
Ito San, Jet, Manchu, Mandarin, Medium Green, Midwest,
Mikado, Morse, Peking, Virginia, Wilson, Wilson-five
[Wilson Five], Wisconsin Black.
533. Squirrell, W.J.; Laughland, J. 1932. Soybeans in
Ontario. Ontario Department of Agriculture, Bulletin No.
366. 16 p. April.
• Summary: Contents: Origin and importance. Description.
Composition. Climatic adaptation. Rotation. Soil and
soil preparation. Manures and fertilizers. Varieties. Seed
selection. Inoculation. Harvesting. Threshing. Uses of
the crop: Hay, as a soiling crop, ensilage, pasture, soil
improvement, ripe seed, straw, soybean oil, meal, other
products. What farmers think of soybeans (Extracts from
reports by 21 men who have grown and fed the crop from
the following places (mostly counties): Durham, Dundas,
Brant, Elgin, Frontenac, Grenville, Halton, Hastings, Kent,
Lambton, Middlesex, Oxford, Perth, Simcoe, Welland,
Wellington).
“Soybeans were first tested in the experimental plots at
the Ontario Agricultural College in 1893 and first distributed
for co-operative tests from the College to farmers in 1901.”
“More than one hundred varieties of soybean have
been tested for fodder and grain production by the Field
Husbandry Department of the Ontario Agricultural College.
Some of these varieties matured sufficiently early to be
successfully grown in Ontario. Many, however, are too late
for the climatic conditions of the Province and do not even
reach the best fodder conditions before the arrival of killing
frost.”
Two tables (p. 6-7) show the average results for 6
years in testing 21 varieties of soybeans for fodder and for
grain by the Department of Field Husbandry at the Ontario
Agricultural College. In each table the varieties are sorted
by descending yield of green fodder or grain [seed]. The
varieties are: O.A.C. No. 211, Habaro No. 20405 (Wash.
[Washington, DC]), Ito San Soja, Black Eyebrow (Jeffrey),
North’s, Minnesota No. 167 (Minnesota Exp. Station),
Manchu, Early Yellow (O.A.C. No. 111), Elton, Medium
Green (O.A.C.), Mandarin, Chestnut, Tsurunoko, Oyaji,
Shiro Kotsubu, Early Yellow, Black Ontario, Quebec No.
92, Black Manchurian (Jeffrey), Brown, Ogema. For fodder,
the “O.A.C. No. 211, which stands first with an average
yield of 10.16 tons of green fodder per acre for the 6-year
period, is a plant selected strain, developed by the Ontario
Agricultural College, from the Habaro variety and is the
only variety of soybeans eligible for registration in Canada.”
The plants were cut on Sept. 7. For grain/seed production
Black Ontario has the highest average yield over the 6 years
at 28.47 bushels/acre, followed by North’s (28.42), O.A.C.

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 322
No. 211 (27.73), and Black Manchurian (Jeffrey; 27.12). The
plants were cut for harvest between Sept. 23 and Oct. 9. The
Black Ontario was received from a grower in the Manitoulin
Island in 1924. It produces small, black grain and straw of
medium length. “The O.A.C. No. 211 has proven to be the
best general purpose soybean tested at the College.”
“Soil improvement: The soybean like clovers and other
legumes is able by means of bacteria on the roots to gather
nitrogen from the air and leave it in the soil for the benefit of
crops that follow. It must be remembered, however, that the
best results can only be obtained when the soybeans are well
inoculated and some part of the plants left on the land. After
a seed crop of soybeans there is considerable organic matter
in the way of leaves and stubble to be turned under.”
Soybean oil “is used in the manufacture of soaps, paints,
rubber substitutes, printers ink and other articles. It is also
used as a salad oil and as a substitute for butter and lard.”
“In China and Japan soybeans are used in many ways as
human food. The green pods, dried seed cakes, soy sauce and
soybean milk, all have their place. In America soybean flour
is made into cakes, biscuits, muffins, and being low in starch
it has a special place as a diabetic food.”
The article contains 11 photos, including one of 2 horses
pulling a rotary hoe, and fields of soybeans growing in Peel,
Welland, Dundas, Kent, Middlesex, and Lincoln counties.
Address: Dep. of Field Husbandry, Ontario Agricultural
College, Guelph.
534. Drahorad, Fritz. 1932. Einiges ueber die Kultur der
Sojabohne [Some information on the cultivation of the
soybean]. Wiener Landwirtschaftliche Zeitung (Vienna)
82(44):331. Oct. 29. [Ger]
• Summary: (At the same time, the Reply to Question no.
143)
In general, the soybean (Soja) can be cultivated on
all types of soil, with the exception of very heavy loam
soils. Even on very light sandy soils, there have been
very satisfactory harvest results all the same with the
corresponding inoculation of nodule bacteria. Locally
acclimatized soybeans survive periods of dryness and
drought rather easily. Stagnant water is, however, very
detrimental to them. Soybeans provide the highest yields
on medium humous soil (humose Mittelböden). Soybeans
prefer sandy loam soils and also do well on calcareous soils
(Kalkböden), namely on marly soils (Mergelböden). The
warmer the location is, the earlier heavy soils may be used
for soybean cultivation (Sojakultur). Too much moisture in
the soil (Bodenfeuchtigkeit) is detrimental. Soybeans can also
be grown on moderately acidic soil after liming (Kalkung).
In mild locations with us here, soybeans (Sojabohne) can
already be sown as early as the middle of March; in harsher
areas, from late April until the middle of May. There is no
purpose to sowing that is all too early, since the seeds will
only germinate once the soil has become warm enough. The

sprouting will take place on average eight to fourteen days
after sowing. The soybean’s sensitivity to frost is not very
high.
With our early varieties, the blossoming occurs on
average from late June to early July, and in mountainous
areas at the latest in late July. With regard to the yield in
seeds, planting in rows is absolutely to be preferred. The
late-maturing varieties are taller with their vegetation and
therefore also require greater spacing (Standraum). On
soils that are very low in nutrients and dry, the soybean
remains behind in development. In consideration of these
circumstances, with moderately growing varieties on
medium soils, a distance between rows of 40 to 50 cm is to
be selected. With taller growing varieties and on all better
soils, the row distance can be increased to 60 to 65 cm. With
row planting, the sowing seed requirement comes out to
around 50 to 60 kg per hectare (28½ to 35 kg per joch [an
old Austrian unit of land measure equal to 0.5755 hectares or
about 1.422 acres.])
For green fodder, silage, and making hay, it is especially
the massively growing (massenwüchsig) varieties that are to
be selected. All the more sowing seeds are required the larger
the seeds are. With drill sowing with a row distance of 40
to 50 cm, it is likewise 50 to 60 kg of sowing seeds that are
required per hectare. The sowing depth on heavy soil should
be 3 cm, on light soil 5 cm. The sowing for green fodder
or for silage can take place in June or July. In favorable
locations, green soybean plants (Grünsoja) can also be
planted as a succession crop (Nachfrucht), for example, after
winter barley.
If soybeans are planted on a field for the very first
time, then the inoculation of the seeds is to be carried out
with pure cultures of nodule bacteria that are produced by
the Federal Institute of Plant Protection (Bundesanstalt für
Pflanzenschutz) in Vienna.
The soybean thrives after all crops and is compatible
with itself [that is, within a crop rotation]. With several
successive plantings one after another, it even grows better
because the soil is enriched with nodule bacteria. In general,
fertilized root crops which have left the soil in a loose,
weed-free, and strong condition are also especially suitable
crops before the soybean in the rotation (Vorfrüchte). It
can be planted with good success on newly plowed lands
(Neurissen) [that is, which have been converted from
grassland or vineyard]. What is notable is the possibility of
fitting it in with a crop rotation in the place of peas, which
often suffer very much from pea weevils (Erbsenkäfer)
[Bruchus pisorum]. The soil preparation is the same as
with other legumes. What is most favorable is the normal
autumn plowing, after which rough furrows are left to lie
over the winter. In order to maintain the winter moisture, no
plowing takes place the following spring, but rather only the
cultivator and the harrow (Egge) are used. The exception
would be those cases where the soil is inclined toward a
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major weed infestation (Verunkrautung) or where the weeds
that have already spread are to be destroyed. Then shallow
plowing is to take place before sowing.
The requirement for nutrients by the soybean is
relatively considerable. Barn manure should be applied
in autumn, or if that is not possible for some reason, then
in the spring a few weeks before sowing. Liquid manure
has too partial of an effect and is above all else too low in
phosphoric acid to be able to be of any particular advantage
to the soybean. During the first development period up until
a sufficient quantity of nodule bacteria is present, artificial
nitrogen fertilizer is to be applied in order to ensure that the
nitrogen requirement of the soybean plant (Sojapflanze) is
met. This is all the more the case if the nitrogen requirement
is not covered by fertilizing with barn manure. Forms that are
effective quickly are Chile saltpeter (Chilesalpeter) [sodium
nitrate] and calcium nitrate (Kalksalpeter). Normally, 75
to 100 kg of nitrate (Salpeter) per hectare are found to be
sufficient. What is unusually high, though, is the requirement
for phosphoric acid, since phosphorous accumulates in
large quantities in the lecithin that is contained in the seeds.
Through enrichment of 1.5 to 3.5 quintals [equal to 100 kg,
and thus 150 to 350 kg] [per hectare] of superphosphate
in the spring before planting, the requirement is covered.
On light soils, the use of Thomas meal (Thomasmehl) in
the autumn is indicated. Especially in the case when no
barn manure is available, the potassium requirement of
the soybean also has to be taken into consideration. It is
covered by means of enrichment of 1.0 to 1.5 quintals of
40% potassium salts per hectare. The raw salts are not really
beneficial to the soybean. For flourishing growth, a moderate
calcium content of the soil is also desirable. The care of the
soybean is rather simple but very important. During its young
stage, it grows rather slowly, such that the soil between the
rows hardens and crusts over, and the young plants can be
lightly repressed by weeds. It is absolutely necessary to hoe
two or three times during the first eight to ten weeks until
the plants get strong and shade the soil. Most of the failures
in the cultivation of the soybean (Sojabohnenanbau) can be
traced back to the lack of care during the first growth period
of the plant. In that case, the weeds will usually overgrow the
plantings (Bestände) and will depress the yields per hectare
with the upcoming harvest by many metric hundredweight
[equal to 100 kg] (Continued). Address: PhD, Federal Inst.
of Plant Cultivation and Seed Testing (Bundesanstalt für
Pflanzenbau und Samenprüfung), Vienna.
535. Drahorad, Fritz. 1932. Einiges ueber die Kultur
der Sojabohne [Some information on the cultivation of
the soybean (Continued–Document part II)]. Wiener
Landwirtschaftliche Zeitung (Vienna) 82(44):331. Oct. 29.
[Ger]
• Summary: (Continued): The soybeans are mature when the
plants wilt, the leaves turn yellow and drop, the pods turn

grey or black, and the seeds get hard and take on their final
color. The harvest can be delayed somewhat without the risk
of losses because the pods do not burst easily. The mature
plants are pulled up, but they can also be cut with a scythe or
with a mowing machine. After reaping, the plants are tied in
small bundles and they are placed in shocks (Puppen) to dry
out and for after-ripening (Nachreifen). In damp areas and
with very uncertain weather, it is better to leave them to dry
and after-ripen on hay frames (Hiefel) or rickstands (Reiter).
Threshing takes place best with machines, but within that
context it must be carried out very carefully so that the
seeds are not smashed. By means of simple flail threshing
(Flegeldrusch), it is difficult to get everything out because
the pods remain tightly closed for a long time. It is therefore
necessary to wait with the threshing until harsh frost weather
arrives and the pods become brittle. For obtaining green
fodder, silage, and hay, soybeans are cut at the latest when
the seeds are half developed and before the leaves have
begun to drop. The drying takes place best on hay frames,
rickstands, or frames.
According to the experiences that have been had up until
now in Austria, soybeans can be grown with success in the
areas that are suitable for it. Within that context, however,
attention must be drawn to the fact that with the current
crisis in agriculture and today’s very low price for foreign
soybeans, the cultivation of soybeans on a large scale can
only be advised when the yields per hectare that are achieved
can guarantee profitability. Information about this can only
be provided and be decisive in each case by the agronomic
trial at the general location and specific place. For the
Northern Marchfeld plain, what comes into consideration
as a suitable variety are only the varieties that have been
acclimatized and bred in Austria “Platt Yellow Soybean”
(“Platter gelbe Soja”) and “Platt Yellow Giant” (“Platter
gelbe Riesen”).
In order to avoid a lack of success or even a total
failure with the first time cultivation of soybeans because of
possible cultivation errors and damage by deer (a spraying
with limewash {Kalkmilch} [calcium hydroxide] has
proven itself very well as a prevention against being eaten
by hares and rabbits), it is advisable with the first trials to
not cultivate areas that are too large and to then obtain the
soybeans for sowing (Sojabohnensaatgut) for later, more
intensified cultivation on one’s own farm. As a source of
supply for local, acclimatized soybean seeds for sowing,
what comes into consideration first and foremost is the
Legume Breeding Station (Leguminosenzuchtstation) of
the Federal Institute of Plant Cultivation and Seed Testing
with F.A. Brillmayer in Platt, post office and railway station
at Zellerndorf, Lower Austria, and all primary agricultural
entities (landwirtschaftliche Hauptkörperschaften) have also
taken on providing them.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: PhD, Federal Inst. of Plant
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Cultivation and Seed Testing (Bundesanstalt für Pflanzenbau
und Samenprüfung), Vienna.
536. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products: Tables 1-19 (Document part). Illinois Agricultural
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Tables show: (1) Value of the soybean crop
in Illinois, 1928-31. (2) Soybean production in selected
countries, average 1909-13, annual 1920-31 (in tons of 2,000
lb). The countries: Manchuria, Korea, Dutch East Indies,
Japan, United States, total for these 5 reporting countries.
(3) Soybean production in the United States by geographic
divisions, 1929. The greatest production was in the “East
North Central” states; 4.977 million bushels comprising 57%
of total U.S. production.
(4) Production of gathered soybeans in selected states
and in the United States, 1922-1931 (thousand bushels).
In 1922 the top six soybean producing states were North
Carolina (1,600), Illinois (812), Ohio (465), Indiana (240),
Virginia (208), and Missouri (165). Total USA: 4,333.
In 1924, Illinois (1,380) passed North Carolina (1,160)
to become the leading U.S. producer. In 1931 the top six
states were Illinois (6,055), Indiana (3,062), North Carolina
(1,498), Missouri (1,080), Iowa (578), and Ohio (560). Total
USA: 14,917.
(5) Total equivalent solid acreage of soybeans grown
in selected states and in the United States in 1922-1930
(thousands of acres). In 1922 the top 4 states were North
Carolina (224), Illinois (169), Tennessee (154), and Indiana
and Alabama (113, tie). Total USA: 1,226. In 1923 Illinois
passed North Carolina to take first place. In 1930 the top 4
states were Illinois (719), North Carolina (478), Iowa (463),
and Indiana (402). Total USA: 3,758. (6) Yield per acre of
gathered soybeans in selected states and in the United States,
1922-1931 (bushels per acre). In 1922 the U.S. average was
13.8 bushels. Iowa had the highest: 22 bushels. In 1931 the
U.S. average was 15.6 bushels. The top 4 states were Ohio
(20), Indiana (17.8), Illinois (17.5), and Iowa (17).
(7) Proportion of soybean acreage gathered for beans,
cut for hay, and interplanted with other crops, Illinois, 19221931. Gathered for beans rose from 32.1% in 1925 to 55.7%
in 1930. Cut for hay rose from 41.4% in 1922 to 54.4% in
1931. Interplanted with other crops dropped from 20.1% in
1922 to 1.3% in 1931. (8) Production of soybeans in twelve
leading Illinois counties, with rank by years, 1929-1931.
The top four counties were Christian (692,200 bu in 1931),
Champaign, Piatt, and Moultrie. (8A) Soybean varieties in
Illinois: Varieties gaining favor: Illini, Manchu, Dunfield,
Mansoy, Laredo. Holding their own: Ebony, Virginia,
Ilsoy, Peking, Black Eyebrow, Wilson V [Wilson-Five],
Hurrelbrink. Losing favor: Haberlandt, Mammoth Yellow,
Hamilton (Ohio 9035), Ito San, A.K., Midwest.
(9) Varieties of soybean seed offered for sale by growers,

in order of frequency of offers printed in Farm-Bureau
publications, Illinois, 1921, 1925, and 1931. For each year
the varieties are listed under nine crop reporting districts,
and also for the entire state. In 1921 for the entire state,
in descending order of frequency: Midwest, Ebony, A.K.,
Peking, Ohio, Ito San. In 1925: Manchu, Midwest, A.K.,
Ebony, Virginia, Ilsoy, Ohio, Black Eyebrow, Haberlandt,
Peking, Wilson, Ito San. In 1931: Illini, Manchu, Virginia,
Ilsoy, Ebony, A.K., Mansoy, Dunfield, Peking, Wilson,
Midwest, Black Eyebrow, Haberlandt. (10) Average cost
of producing soybean in Illinois and Indiana for specified
periods, 1921-1930. The highest return above computed cost
per acre (profit) is from soybeans gathered for seed using a
combine: $9.55/acre. When soybeans are cut for hay, a loss
usually results.
(11) Imports of soybean oil, soybean oil meal and cake,
and soybeans, United States, 1915-1931. (12) Duties levied
on soybean oil, soybean oil meal and cake, and soybeans
under recent tariff acts, United States, 1909-1930. In 1909
and 1913 all three commodities were on the “Free list.” In
1921 oil the tariff on oil was 20 cents per gallon (2.67 cents
per lb); the other two were free. In 1922 the tariff on oil
was reduced to 18.75 cents per gallon (2.5 cents per lb), the
tariff on soybeans was ½ cent per lb (30 cents per bushel),
and meal was free. In 1930 the tariff on oil was increased to
26.25 cents per gallon (3.5 cents per lb, not less than 45%
ad valorem), the tariff on meal and cake was $6/ton, and the
tariff on soybeans was increased fourfold to $1.20/bushel.
(13) Domestic production of soybean oil and other
vegetable oils from domestic materials, United States,
1912-1931 (thousands of pounds). Statistics are given for
cottonseed oil (the leader by far during the entire period),
peanut oil, olive oil, corn oil, linseed oil, soybean oil, and
total vegetable oil. Soybean oil rose from 751,000 lb in 1922
(the first year for which figures are given) to 39,129,000 lb in
1931. The ranking in 1931 was: Cottonseed oil (1,417,226 x
1,000 lb), linseed oil (203,613), corn oil (113,145), soybean
oil (39,129), peanut oil (13,730), and olive oil (1,509).
(14) Imports of foreign vegetable oils, oil equivalent
being used for oil-bearing materials, United States, 19101931 (thousands of pounds). Statistics are given for soybean
oil, coconut oil and copra, peanut oil, olive oil (edible),
olive oil (inedible, including olive oil foots), palm oil (incl.
palm kernel), linseed oil and flaxseed, all other vegetable
oils and materials, total vegetable oils and materials. For net
soybean oil imports, the earliest figure is 24,784 in 1912; it
peaked at 335,439 in 1918, and had fallen to 4,018 in 1931.
Total vegetable oils and materials imported increased from
440,412 in 1910 to 1,525,114 in 1931.
(15) Exports of soybean oil and five other leading
vegetable oils, United States, 1919-1931 (thousands of
pounds). Statistics are given for soybean, cottonseed,
coconut, linseed, corn, and peanut. The leading export
throughout this period was cottonseed oil. For soybean oil
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exports, the figure for the last half of 1919 is 27,715 and fir
1920 it is 43,512. Thereafter the amount exported each year
is very small, rising from 1,944 in 1921 to 5,448 in 1931.
(16) Total production, imports, exports, and net balance
of vegetable oils and animal fats, exclusive of butterfat but
inclusive of fish oils, United States, 1912-1931. (17) Use of
soybeans, by acreage, United States, 1915, 1929, and 1930
crops. The percentages of the entire crop acreage in 1915
are: Hay 52%, grazed 15%, plowed under 4%, and gathered
for beans 29% (of which: Seed 18.2%, human food 0.9%,
and feed 9.9%). In 1930: Hay 56%, grazed 14%, plowed
under 4%, and gathered for beans (11,975,000 bushels) 30%
(of which: Seed 10.5%, crushed or ground 11.5%, and feed
8.0%).
(17A) Commodities in which soybeans or soybean
products are used (p. 460): Food products (USA and
Canadian), feed products, industrial products. (18) Soybean
oil meal produced and imported into the United States,
1922-1930 (tons of 1,000 lb). Domestic production increased
from 3,811 tons in 1922 to 110,000 tons in 1930. Imports
increased from 15,612 tons in 1922 to 55,107 tons in 1930.
Total of domestic production + imports increased from
19,423 tons in 1922 to 165,107 tons in 1930.
(19) Adaptability of soybean oil to use in various
products (p. 464): The products are: Drying products
(paint, varnish, linoleum and oil cloth, waterproof goods),
soap products (hard and soft soaps), edible products (Lard
compounds, cooking oils {if odor permanently eliminated},
salad oils, fountain drinks, candy, mayonnaise, margarin),
miscellaneous (core oil, printer’s ink). Four levels of
adaptation and a maximum percentage are given for each
use: Probable, inferior, satisfactory, and superior. The two
superior adaptations are paint (to prevent yellowing), and
soft soaps. Note: “The margarin industry was one of the first
to use considerable amounts of soybean oil and at present it
absorbs in the United States approximately 750,000 pounds
annually.”
537. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products: Tables 20-49 (Document part). Illinois Agricultural
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Tables show: (20) Total industrial utilization
of soybean oil and percentages used in specified industries,
United States, 1916-1931. The total pounds used rose from
143.34 million in 1916 to a peak of 335.44 million in 1918,
then fell to a low of 7.53 million in 1924, rising slowly to
35.50 million in 1931. In 1917 (the peak year) soybean oil
comprised 10.3% of all oils used in soap industry. In 1918 it
comprised 4.6% of all oils used in the lard-substitute industry
and 2.6% of all oils used in the margarin industry.
(21) Iodin [iodine] numbers, saponification numbers,
acid numbers, and uses of oils and fats (p. 471). Values are
given for: Chinese tung or wood oil, coconut oil, corn oil,

cottonseed oil, fish oil, linseed oil, palm oil, palm kernel oil,
peanut oil, soybean oil, tallow, whale oil. For soybean oil:
Iodin number 124-148. Saponification number 189-194. Acid
number 2-7. Uses: “Considerable quantities go into paint,
varnish, enamel, linoleum, and waterproofing products. Used
in soaps. Utilized in a large variety of food products. Used in
core oils.”
(22) Utilization of soybeans and soybean products by
amounts, United States, 1930 crop: Beans (bushels)–Feed,
seed, ground (for food {200,000 bu}, for feed), crushed,
total (11.975 million bu). Oil (lbs): Edible purposes
(Oleomargarine {750,000 lb}, lard substitutes {500,000
lb}, other food products {4,750,000 lb}), paint and other
industries (paint and varnish, linoleum and oil cloth, other
uses), soap kettle, increased stocks including oil equivalent,
total (37.2 million lb). Meal (tons): Feed (commercial feeds,
other feeds), food (flour {850 tons}, infant and diabetic foods
{50 tons}), other uses including glue, total (110,000 tons).
(23) Estimated distribution of gathered soybeans
according to use, Illinois, 1926-1931 crops. The four
categories for each year are (with figures for 1931): Used by
oil mill and feed manufacturers (50%), used for seed in state
(22%), used for seed outside state (13%), used for feed on
farm (15%).
(24) Extent to which soybeans came from local sources
or were shipped in from outside the locality, and extent to
which beans sold went to local purchasers or were shipped
out of the locality, 151 identical country elevators and local
seed dealers, Illinois, 1930 and 1926 crops. (25) Soybeans
purchased by 151 country elevators and local seed dealers,
Illinois, 1931 crop. Gives figures for 10 crop reporting
districts. (26) Proportion of soybean crop leaving growers’
hands that was out of their hands by middle of November,
December, and January, Illinois, 1922-1932 (crop storage).
Typically about 60% (range 30-70%) was out of their hands
by Jan. 15.
(27) Estimated proportion of soybean seed shipped
out of the locality by wholesale dealers and jobbers before
specified dates in January, selected states and United States,
1919-1931 crops. The states are: Illinois, Indiana, Missouri,
and North Carolina. For the USA, 38.9% on average had
been shipped by Jan. 26. (27A) Soybean varieties marketed
in different sections of Illinois, 1926 crop (11 localities) and
1930 crop (13 localities). The leading varieties of soybeans
marketed in Illinois are Illini, Manchu, Midwest, A.K.,
Virginia, and Ebony.
(28) Estimated costs (cents per bushel) of handling
soybeans for all purposes by 166 identical country elevators
and local seed dealers, Illinois, 1930 and 1931 crops. For
9 crops reporting districts gives the percentage recleaned
(23-30%) and the costs of recleaning and other costs. (29)
Costs of handling soybeans other than cleaning by identical
country elevators and local seed dealers in leading producing
counties, Illinois, 1926, 1930, and 1931 crops. Costs 3.2 to
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4.4 cents per bushel.
(30) Costs of raw materials and other items of soybean
oil production, United States and selected foreign countries,
1923-1924 (per bushel of soybean crushed). The foreign
countries are Manchuria (All Manchuria, Dairen only),
Japan, Great Britain. The total cost is lowest in all Manchuria
(6.26 cents) and highest in the USA (10.21 cents). (31)
Estimated cost of handling soybeans used mainly for seed,
151 identical country elevators and local seed dealers,
Illinois, 1926 and 1930 crops. (31A) Cost per bushel of
moving soybeans from central Illinois on board boat at New
Orleans [Louisiana], 1931 crop.
(32) Carloads of soybean federally inspected in leading
soybean producing states, 1928-1932. The states are Illinois,
Missouri, Indiana, North Carolina, Ohio, and Virginia. The
most carloads were inspected in Illinois (in Peoria (2,412)
and Chicago (1,284)). (33) Federal grade requirements for
yellow, green, brown, black, and mixed soybeans (Grades
1-4 plus sample grade and Extra No. 1).
(34) Digestible nutrients in feed products of soybeans
(soybean hay, seed, straw, seed and straw, oil meal; incl.
yield per acre and digestible protein). (35) Digestible
nutrients in soybean oil meal and other protein feeds (Incl.
linseed meal {old process}, cottonseed meal {41%}, gluten
meal, wheat middlings, wheat bran, tankage). Only tankage
has a higher “feeding value” than soybean meal. (36) Total
gross value of products obtained from a bushel of soybeans
at different prices of oil and meal. Gives figures when the
price of a pound of soybean oil ranges from 2½ cents to 10
cents per pound, and the price of meal ranges from $15 to
$40 per ton.
(38) Average farm prices of soybeans by seven selected
crop reporting districts, Illinois, January-May, 1925-1931.
The average price over the years ranges from $1.70 to $2.07
per bushel. The lowest price in one year was $0.97/bu in
1931 in Champaign. (39) Average monthly farm prices
of soybeans in three crop reporting districts important in
soybean production, Illinois, October-June, 1925-1930 crops.
The price is always lowest in October and highest in June. So
storage pays.
(40) Average prices paid to producers for soybeans
by 151 identical country elevators and local seed dealers,
Illinois, October-July, 1930 and 1926 crops (Dollars per
bushel). (41) Average yearly wholesale selling prices of
soybean seed, selected markets; quotations given for first
five months of the following year, 1919-1931 crops. The
places are: Chicago, Illinois; Louisville, Kentucky; Kansas
City, Missouri; Minneapolis, Minnesota; and Baltimore,
Maryland. The average price of the ten year period at various
cities ranged from $2.25 (Baltimore) to $2.80 (Minneapolis).
Prices were highest in 1920, lowest in 1932.
(42) Retail selling price of good-quality soybean seed
in selected states, March-May, 1926-1932. The states are:
Illinois, Indiana, Iowa, Kentucky, Missouri, Ohio, Tennessee.

(43) Average prices paid to producers for thresher-run
soybeans and average wholesale and retail selling prices,
Illinois, 1925-1931 crops. Prices were highest in 1925,
lowest in 1930. In 1925 the average price paid to farmers
was 63.6% of the retail price, and the average wholesale
price was 90.9% of the retail price.
(44) Average advertised price of soybean seed offered
for sale by producers, by varieties, Illinois, March-June
1920-1930. The varieties are: Illini, Manchu, A.K., Midwest,
Ebony, Virginia, Wilson, Black Eyebrow, Peking, Ito San,
Ilsoy, Haberlandt, Ohio, Dunfield, Mansoy.
(45) Exports of soybeans from eight selected exporting
countries, 1923-1930. Gives figures (1,000 lb) for total,
China, Japan incl. Chosen [Korea], and Netherlands. (46)
Imports of soybeans into selected countries 1913, and 19191931. Gives figures (1,000 lb) for total, Denmark, Japan incl.
Korea, France, Germany, Netherlands, United Kingdom,
United States. Figures in footnote for Sweden and Italy. The
leading importers are now Germany, Denmark, and United
Kingdom.
(47) Imports of soybean oil into seven selected
countries, 1913 and 1919-1931. Gives figures (1,000 lb)
for total, Denmark, Japan (incl. Chosen), France, Germany,
Netherlands, United Kingdom, United States. Gives figures
in footnote for Algeria, Austria, and Sweden. (48) Exports
of soybean oil from eight selected countries, 1913 and 19191931. Gives figures (1,000 lb) for total, China, Denmark,
Japan incl. Chosen, France, Germany, Netherlands, United
Kingdom, United States. Figures in footnote for Algeria,
Sweden, Austria, and Italy.
(49) Exports of soybean cake from Manchuria as a
whole and from the port of Dairen, with destination of bean
cake from Dairen, 1926-1931 (tons of 2,000 lb). Exports
from Dairen to Japan, Korea, Europe, United States, China,
Other destinations.
538. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products: Figures (Document part). Illinois Agricultural
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Figures show: (1) Shaded map–Percentage of
cultivated acreage in soybeans in Manchuria and in adjacent
provinces of Inner Mongolia [both part of China]. The
percentages for the three Manchurian provinces are: Kirin
(eastern) 33.2%, Hailungkiang [Heilungkiang] (northern)
30.7%, and Liaoning (southern) 22%. (2) Bar chart–Average
acreage and value of soybeans compared on a percentage
basis with selected harvested crops, Illinois, 1929-1931. The
main crops are corn, oats, all wheat, and tame hay. Soybeans
comprise only about 3.1% of total acreage and value.
(3) The soybean plant (Soja max) at two stages of
growth (photos). (4) Shaded map–Percentage of farms in
the principal soybean producing areas in the United States
growing soybeans, by counties, 1929. “Nearly all the
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soybeans grown in the United States in 1909 were found in
the southern states.” By 1919 “soybeans had considerable
prominence in New England and in Texas, Oklahoma, New
Mexico, Arizona, Colorado, Utah, Idaho, and Montana.
(5) Dot map–Acreage of soybeans grown in principal
soybean producing areas in the United States, by counties,
1929. Most soybeans are grown east of the Meridian 100. In
the South, they are typically planted in a row alternating with
a row of some other crop. (6) Dot map–Acreage of soybeans
grown in principal soybean producing areas in the United
States, by counties, 1924. In 1924 there was less acreage
in the important regions of soybean production. (7) Dot
map–Production of gathered soybeans grown in principal
soybean producing areas in the United States, by counties,
1929. “No state gathered as much as 50,000 bushels of
soybeans in 1909. Two states, Virginia and North Carolina,
produced more than 100,000 bushels in 1919, and the latter
approached 500,000 bushels. By 1924 four states, Illinois,
North Carolina, Missouri, and Indiana, produced more than
500,000 bushels and two states, Illinois and North Carolina,
produced more than 1,000,000 bushels each. By 1929 Iowa
was producing 500,000 bushels, Indiana 1,000,000 bushels,
and Illinois 3,250,000 bushels.”
(8) Graph of production of gathered soybeans in
six leading states, 1924-1931 crops. The states, listed in
descending order of their production in 1931, are: Illinois,
Indiana, North Carolina, Missouri, Iowa, Ohio. (9) Graph
of total equivalent solid acreage of soybeans in five leading
states, 1922-1930 crops. The states, listed in descending
order of their acreage in 1930 are: Illinois, North Carolina,
Missouri, Indiana, Tennessee. (10). Map of acreage, yield,
and production of soybeans in Illinois, by crop reporting
districts, average of 1929-1931 crops. Gathered: 48.6%. Cut
for hay: 51.4%. Yield: 17.2 bu/acre.
(11) A field of soybeans cut with a binder and threshed
with a regular grain thresher (photo). This method makes
straw available for feeding. (12) Harvesting soybeans with
a combine (photo). “The combined harvester and thresher,
or combine, has made great headway since 1927 as a means
of harvesting the soybean crop, especially in Illinois.” This
method of harvesting is usually less expensive that the use of
both binders and threshing machines.
(13) A large barn and other farm buildings covered with
paint containing 25% soybean oil. The paint was not tacky,
and was holding up well after one year. (14) Equipment and
supplies in soybean paint tests.
(15) Four soybean crushers of the expeller type. The
oil is removed by pressure under very high heat. (16) Filter
presses used after the expeller-type crusher. The oil goes
through a filtration process to clarify it. (17) Four pie charts
showing proportion of gathered soybeans utilized for seed,
feed, and crushing in the United States and Illinois, 1926 and
1930 crops. In 1930 in the USA and Illinois: Crushed: 38%
/ 52%. Seed: 35% / 37%. Feed: 27% / 11%. A rapid increase

in crushing (and decrease in percentage used for seed) took
place between 1926 and 1930, and Illinois emerged as the
leading state.
(18) Four bar charts showing monthly movement
of soybeans by local handlers in Illinois, 1920 and 1926
crops. The four graphs show: Purchased locally, shipped in,
shipped out, and sold locally. (19) Map of Illinois showing
areas served by six leading receiving markets for soybeans
produced in Illinois, determined mainly by freight costs.
Illinois is well supplied with crushing mills. (20) Terminal
storage elevator at Peoria, Illinois, used by the Soybean
Marketing Association for the storage of soybeans (photo).
(21) A ship loaded with soybeans for export movement.
Shows the first cargo of soybeans exported from Illinois by
way of the Great Lakes. This cargo of 205,000 bushels left
Chicago during April, 1932. (22) Soybean meal being fed to
beef cattle (photo). (23) Graph of the average price of five
soybean varieties in Illinois, 1921-1930 crops: The varieties
are Virginia, Midwest, Manchu, Ebony, and A.K. Prices
dropped during this time. (24) Graph of prices of soybean
oil and four other leading vegetable oils at New York, by
months, 1920-1932. The other four are linseed oil, corn oil,
coconut oil, and cottonseed oil. Prices dropped during this
time. (25) Four graphs showing the price of soybean oil
compared prices of four other leading vegetable oils at New
York, by months, 1920-1932. The other four are the same
as above. (26) Graph of prices of soybean oil and five other
leading vegetable oils at important milling centers, 19281932. Peanut oil is included. Linseed oil was generally the
highest in price and cottonseed oil the lowest. (27) Graph of
prices of soybean oil at Dairen (Manchuria), Hull (England),
and New York, 1919-1932. The price was lowest at Dairen
and highest at New York. (28) Graph of prices of soybean oil
meal and two other leading vegetable meals at Chicago, by
weeks, April 1931 to Aug. 1932. The other two are linseed
meal and cottonseed meal. Linseed meal was generally the
highest in price and cottonseed meal the lowest. (29) Graph
of prices of soybean oil meal at five important markets, by
weeks, April 1931 to Aug. 1932. The markets are Boston
[Massachusetts], Minneapolis [Minnesota], Kansas City and
St. Louis [Missouri], and Chicago [Illinois]. The price at
Chicago is generally the lowest.
539. Snell, M.G. 1932. Machine dried versus field cured
soybean hay for beef steers. American Society of Animal
Production, Record of Proceedings 25:67-69.
• Summary: “Losses in the cutting and curing of hays are
due to two chief causes; namely (a) shattering of leaves
and (b) rain and dew. Such losses are extremely heavy in
Louisiana at times and in order to alleviate the losses, the
Louisiana Agricultural Experiment Station has developed a
hay drying machine.
“This machine consists of a furnace, a rotatory drum
about eight feet in diameter and thirty feet long, an ensilage
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cutter, an expansion chamber, and an elevation auger
together with the necessary driving mechanisms. This
particular machine is driven by electric motors, but a 15-30
horsepower tractor would furnish sufficient power to run the
whole plant.
“The green material is fed into the ensilage cutter, cut
into 3/16 inch lengths, blown into a cyclone separator and
from there fed into the high temperature end of the drum,
which is revolving at twelve revolutions per minute. It comes
out of the other end of the machine, a bright pea green hay
with the moisture ranging from 9 to 10 per cent. At the
present time, this machine will produce one ton of 10 per
cent hay per hour from fresh green material averaging 70 per
cent moisture. The approximate total cost of drying is about
$3.31 per ton. These figures are based on records of drying
500 tons of 10 per cent moisture hay.” Address: Louisiana
Agric. Exp. Station.
540. Ford News (Dearborn, Michigan). 1933. Experimenting
with the soy bean. 13:49-51. March.
• Summary: “During the first year [1931] the land planted
in soy beans near Dearborn amounted to about five hundred
acres. During 1932 it was increased to 8,200 [acres], all of
which were devoted exclusively to this product [crop].
“The crops produced here do not compete with any
market crops, since the greater part has been put through the
distillation plant of the Ford chemical laboratory and much
of the soy bean oil is being used in the paint shop at the
Highland Park plant of the Ford Motor Company.”
“Experiments undertaken with the soy bean have
developed a product [later called soy plastics] that can be
moulded to shape and used in manufacturing small parts of
the Ford car. A synthetic resinous product produced from
the oil is being used as a body for paint. It is expected that
this will result in a more durable and beautiful finish when
experiments are complete. More than 150 different tests have
been made to find uses for the bean product.”
Research by others, worldwide, has shown that soybean
oil can be and has been used in manufacturing processes.
“Glycerine, explosives, enamels, varnish, waterproof goods,
linoleum, paints, soaps and printing inks have been made
with it. The residue after the removal of the oil is fabricated
into cellulose, rubber substitute and countless other
substances useful in manufacturing.”
A brief history of the soybean, a native of Eastern
Asia, is given. “The soy bean in its cultivated form was
first introduced into the United States in 1804 when seamen
brought seeds which were planted in Pennsylvania.”
“There are more than three thousands kinds [varieties]
of soy bean. The object of the technicians is to discover the
species most suitable to the various uses to which the product
is put. Soil has much to do with variety of product. It has
been found that a poor soil makes for a higher oil content,
and a rich soil produces a bean rich in protein. A continuous

process for extracting oil from the bean has been developed
at Dearborn. By its means the solvent used in extracting the
oil may be used again and again, cheapening the resultant
product.”
Two sidebars on the first page of this article contain
quotations from statements by Henry Ford: “For a long time
now I have believed that industry and agriculture are natural
partners and that they should begin to recognize and practise
their partnership. Each of them is suffering from ailments
which the other can cure. Agriculture needs a wider and
steadier market; industrial workers need more and steadier
jobs. Can each be made to supply what the other needs? I
think so.
“The link between is Chemistry. In the vicinity of
Dearborn we are farming twenty thousand acres for
everything from sunflowers to soy beans. We pass the crops
through our laboratory to learn how they may be used in the
manufacture of motor cars and thus provide an industrial
market for the farmers’ products.”
Ford hoped to conserve non-renewable resources and
prevent deforestation. “I foresee the time when industry
shall no longer denude the forests which require generations
to mature, nor use up the mines which are ages in the
making, but shall draw its raw material largely from the
annual produce of the fields. The dinner table of the world
is not sufficient outlet for the farmer’s products; there must
be found a wider market if agriculture is to be all that it is
competent to become. And where is that market to be found
if not in industry?
“I am convinced that we shall be able to get out of
yearly crops most of the basic materials which we now get
from forest and mine. That is to say, we shall grow annually
many if not most of the substances needed in manufacturing.
When that day comes, and it is surely on the way, the farmer
will not lack a market and the worker will not lack a job.
More people will live in the country. The present unnatural
condition will be naturally balanced again. Our foundations
will be once more securely laid in the land.”
Contains 12 photos, including: (1) A soybean plant
(hanging upside down) grown at Cherry Hill, near Dearborn,
bearing 300 pods. (2) A jar labeled “Manchu soy bean,
Michigan grown, Ford Farms–1931.” (3) A student in
the Edison Institute experimenting with soy bean oil in
a chemistry laboratory. (4) Several rows of soybeans
labeled “C-132 Manchu Frost-Pan Control.” (5) An
Edison Institute student using an ingenious hand-pushed
cultivator to cultivate a tract of soy bean plants shown in
(4) above. (6) A jar of “soy bean oil meal.” (7) A huge field
of soy beans in Macon, Michigan. (8) Four tractor-driven
combines harvesting a large, experimental plot of soy beans
at Dearborn. (8) Whole soybean plants being fed into a
miniature thresher from the left. (9) Soybean seeds coming
out on the right.
Note 1. This is the earliest document seen (June 2011)
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published by the Ford Motor Co. concerning its cultivation
and varietal testing of soybeans. Note 2. It is not clear who
planted or owned the 500 acres of soybeans grown near
Dearborn in 1931. It was probably Ford because of the
clue given on the label of the jar noted above; however the
soybeans would have had to be planted in the spring of 1931
and Ford had not decided to focus on soybeans until Dec.
1931. Moreover, in May 1935 R.H. McCarroll, a chemist at
the Ford Motor Co. in Dearborn, stated at the First Dearborn
Conference of Agriculture, Industry, and Science: “Our large
scale work on these beans started in 1932 with the planting
of 8,000 acres. About 300 varieties have now been tried on
our experimental farm.”
Note 3. This is the earliest document seen (June
2011) concerning Henry Ford’s work with plastics that
contained soy protein. These plastics were typically made by
incorporating soybean flour in phenol formaldehyde plastic.
Note 4. This is the earliest document seen (Oct. 2017)
concerning the use of soy oil to make a synthetic resin–for
use as body for automotive paint/enamel.
Note 5. This is the earliest document seen (June 2011)
stating that paints made with soybean oil were being used on
Ford cars.
541. Gray, R.B. 1933. Combining soybeans in the South.
Agricultural Engineering 14(4):93-94. April.
• Summary: Discusses the use of combines with soybeans
in Mississippi. A photo shows a Case combine. Address:
Chief, Div. of Mechanical Equipment, Bureau of Agricultural
Engineering, USDA, Washington, DC.
542. Cutler, G.H. 1933. Improvement for soybean bar
cylinder thresher. J. of the American Society of Agronomy
25(5):362-63. May.
• Summary: Describes improvements made to a soybean
bar cylinder thresher, which first appeared in this journal
in March 1929 (Vol. 21, p. 377-78). A photo shows a man
operating the improved motorized soybean bar cylinder
thresher mounted in a suitably constructed table. Address:
Dep. of Agronomy, Purdue Univ., Lafayette, Indiana.
543. Ford News (Dearborn, Michigan). 1933. Crowds visit
Ford Exposition. Nov. p. 203-04.
• Summary: The Ford Exposition of Progress in Detroit
showed the role science and industry have played in the
manufacture of motor cars since their birth. During the last
ten days of August and into November, approximately 1.2
million people viewed the exhibition. It was so successful
that it will be presented in New York City starting Dec. 9.
“In addition to the Ford Motor Co., more than 175
industries, some of them among the greatest in the industrial
world, participated in the exposition.”
In one section of the huge exhibition space stood a
replica of the historic brick workshop on Bagley Avenue

where Mr. Ford built his first motor car back in 1893. A large
photo (p. 203) shows the entrance to the Exposition and
convention hall in Detroit. Photos (p. 204) show: (1) “The
soy bean exhibit demonstrated how experimental industries
are being developed to aid the farmer.” (2) The Fordson
tractor–old and recent models. (3) Many historic Ford
automobiles that were on display, down to the present Ford
V-8.
544. Fortune. 1933. Henry Ford doesn’t care... 8(6):62-69,
121-22, 125, 126, 128, 131-34. Dec.
• Summary: “... what Chevrolet does. The Ford Motor Co.
loses $20,000,000 this year, the whispers that Ford is through
grow louder. But Mr. Ford is building his best car in thirty
years. And competition–deficits–whispers–are only incidents
in his great commercial history.”
The article describes a typical day in Henry Ford’s
life in 1933–which was heavily weighted in favor of nonautomotive activities, primarily his outside activities or
“hobbies.” A photo shows Henry Ford meeting with his top
executives (including Charles Sorensen and Edsel Ford) at
a round lunch table in the maple-paneled corner room. They
meet here daily. “After the meetings are over the executives
travel back to the Rouge plant–four miles away–and Mr.
Ford stays in the Engineering Laboratory where he makes his
personal headquarters.”
Page 65 states: “As for soya beans–of which Mr. Ford
has 7,400 acres with a 1933 yield of 100,000 bushels–these
testify to Mr. Ford’s interest in the theory of industrial uses
of farm products. The population cannot eat as much as the
farmer can grow, so why not find some method of using
the surplus in industry? Thus Mr. Ford makes the [plastic]
button of the Ford horn out of soya beans, uses soya-bean
oil in mixing his paint and in oiling casting molds. There is
a bushel of soya beans in every Ford car. Last year Mr. Ford
spent $726,000 on his farming experiment, spent another
$451,000 in the first ten months of 1933. The uses found for
the soya bean as yet hardly justify the investment in them but
the vision is broad. Meanwhile he supplies employment and
income to many a soya-bean raiser.
“Another tie-up between agriculture and industry is seen
in the so-called farm factories, of which the Ford headlight
plant, located at Flat Rock, Michigan, is a good example.
Having constructed the largest automobile plant in the world
at the River Rouge, Mr. Ford now feels that he has learned
all centralization can teach. The next step is decentralization.
He wants to make as many parts as he can in small factories,
whose workmen will live nearby, each tilling his little plot of
soil.”
“But though Mr. Ford is still connected with soya beans
and farm factories, he has completely lost interest in several
enterprises which were at one time close to his heart. He
no longer makes tractors–International Harvester made that
experiment too expensive. He has sold (to Penroad Corp.) his
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Detroit, Toledo & Ironton Railroad. And his airplane factory
lies idle.”
Page 134 states: “Mr. Ford is now as much interested
in the soya bean as he is in the V-8. The difference is that he
may forget the soya bean tomorrow but the automobile will
always be with him.”
545. Mumford, H.W. 1933. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 46:1-295. For the year
ended June 30, 1933.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Success of soybeans
permits farmers to adjust crops (p. 31-32). Breeding studies
make soybeans meet needs of trade (p. 32-34). Soybeans
valuable soil improver if properly handled (p. 35-36).
Changing conditions are being met with new crops (p. 63-65;
soybean oil in paints).
Livestock investigations: Objections to soybean hay
for beef cattle overcome (p. 71-72). Processing method may
make soy oil meal unpalatable (p. 72-74; Tests were made
“to determine the relative feeding value of soybean oil meals
manufactured in different ways. The cattle making the largest
gains of any in the experiment were those fed meal produced
at the lowest temperature”). Soybean oil meal protein tested
for fattening pigs (p. 80-84). Alfalfa pasture worth $24 an
acre for lamb feeding (p. 95-97; also discusses soybean hay).
Feeding ewes silage might cut cost of lambs and wool (p. 9798; silage should be supplemented with soybean oil meal).
Different soybean oil meals about equal for chicks (p. 11315).
Entomology investigations: Soybeans and cowpeas
remain free from insect damage (p. 142).
Agricultural economics investigations: Soybeans
paid higher acre-returns than other crops (p. 179-80; The
average after-tax profit per acre for the 3 years 1930-32 in
Champaign and Piatt counties was: Soybeans {hay} $2.97.
Soybeans {combined} $2.70. Winter wheat $2.25. Corn
$2.16. Oats $1.26. Soybeans {threshed} -$0.18). Soybean
marketing studies taking on new importance (p. 187-88).
Crushing lessens weather risks of field-cured hay (p. 208-10;
crushing soybean hay in the field shortened the curing time
to slightly more than half that required for hay cut with the
ordinary mower).
Home economics investigations: Food products may
expand market outlook for soybeans (p. 265; During the past
year, Sybil Woodruff has tested ways of making nutritious
and pleasing dishes from soybeans. Four mimeographed
pages of recipes have been compiled for distribution. No
details about these recipes are given).
Note: Page 181 shows that during the Great Depression
in Illinois, many farmers started losing money, beginning
in 1930 or 1931. Address: Dean and Director of the Station,
Urbana, Illinois.

546. Coker 31-9: New U.S. domestic soybean variety. 1934.
Renamed Yelredo by Nov. 1939. Seed color: Yellow.
• Summary: Sources: Coker’s Pedigreed Seed Co. 1934.
Coker’s seed catalog–Spring 1934. Hartsville, South
Carolina. The full page (unnumbered) devoted to soy beans
is titled “Two valuable new hybrid soy beans.” The first is
“Coker 31-9 (Mammoth Yellow x Laredo). The most shatterresistant bean we know of (only 2/10 of 1% shattered to
November 23). A beautiful yellow bean, about one-half the
size of Mammoth Yellow. The best combination grain and
hay bean. Grows very erect; most excellent for combine
harvesting. You can harvest more beans per acre with this
variety than any other.” Prices: $3.50 per packet, or $10.00
per bushel. F.O.B. Hartsville. “Very limited quantity to
offer.” A photo shows Coker’s farm manager, J.F. Clyburn,
wearing hat, two-piece suit, and tie, in a field of Coker 31-9
soybeans, holding up one erect plant. Note: This catalog was
received by the USDA National Agricultural Library on 6
March 1934.
Kaltenbach, D.; Legros, J. 1936 “Soya: Selection,
classification of varieties, varieties cultivated in various
countries.” International Institute of Agriculture (Rome)
Monthly Bulletin of Science and Practical Agriculture
27(5):165T-89T. May. See p. 170T. Table IV shows
“Production (in bushels per acre) of soya varieties, studied
at the Experiment Station of Delta, Stoneville [Mississippi],
compared with 5 standard varieties (in 1934).” Includes
Coker’s 31-15 and Coker’s 31-9.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 16. “Yelredo–A nonshattering
selection, Coker’s 319 [Coker 31-9], from a cross between
the Mammoth Yellow and Laredo varieties developed by
the Coker Pedigreed Seed Co., Hartsville, South Carolina.
Maturity, 165 days; pubescence, tawny; flowers, purple,
appearing in 90 to 95 days; pods, two- to three-seeded;
seeds, straw yellow with light-brown hilum, about 5,120 to
the pound; germ, yellow; oil, 18.12 percent; protein, 45.17
percent.” Address: Hartsville, Couth Carolina.
547. Coker’s Pedigreed Seed Co. 1934. Coker’s seed
catalog–Spring 1934. Hartsville, South Carolina. 28 cm.
• Summary: The full page (unnumbered) devoted to soy
beans is titled “Two valuable new hybrid soy beans.” (1)
“Coker 31-9 (Mammoth Yellow x Laredo). The most shatterresistant bean we know of (only 2/10 of 1% shattered to
November 23). A beautiful yellow bean, about one-half the
size of Mammoth Yellow. The best combination grain and
hay bean. Grows very erect; most excellent for combine
harvesting. You can harvest more beans per acre with this
variety than any other.” Prices: $3.50 per packet, or $10.00
per bushel. F.O.B. Hartsville. “Very limited quantity to
offer.”
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(2) “Coker 31-15 (Laredo x Otootan). A black bean
slightly larger than Otootan. (Coker 31-15, 320,640 per bu.,
Otootan 364,800.) Is the best hay bean that we know of.
Highly productive.” Prices: $2.00 per packet, or $5.00 per
bushel.
Photos show: (1) Coker’s farm manager, J.F. Clyburn,
wearing hat, two-piece suit, and tie, in a field of Coker 31-9
soybeans, holding up one erect plant. (2) A large field with
several wagons, pulled by two horses each, piled high with
soybean hay, and many shocks of this hay piled as high as
a man. “1933 crop of Coker 31-15 averaged nearly 2½ tons
hay per acre.”
Note: This catalog was received by the USDA National
Agricultural Library on 6 March 1934.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
548. Morris, H.T. 1934. All the world again looks at
soybeans. Staley Journal (Decatur, Illinois). March. p. 3-11.
• Summary: This article begins with a brief, folksy and
largely inaccurate early history of the soybean in Asia (the
earliest record dates from 2,700 years before the birth of
Christ). It came to the USA in 1804 and to Illinois prior to
1890.
“The Staley company’s part in pioneering the soybean
industry in America goes back to an incident in the life of an
American boy–a half century ago. A missionary, returning to
his home in America, brought with him a quantity of peculiar
looking beans. These, by chance, fell into the hands of an
observant chap who was a tiller of soil. Upon being told that
these beans were the main crop of the Orient and furnished
sustenance to both man and beast, the observer planted the
seed and from actual experience saw that it enriched the
ground and that livestock relished the beans and hay. Little
did he realize that half a century later his intimate knowledge
of the soybean would perhaps be a factor in shaping the
destiny of the industry.”
Note: This is the earliest document seen (May 2018)
in the Staley Journal that mentions a “missionary” giving
young A.E. Staley the first soybeans he had ever seen. A half
century ago would have been about 1884. Mr. Staley started
promoting soybeans in about 1921, but he waited some 13
years before he got around telling the story of the missionary.
This story is told at least 22 times in this book, each time
somewhat differently. In one retelling, for example, the
missionary is a woman.
“The farms in Illinois had been worked overtime.
The ground has been ‘corned to death.’ Unheard of prices
during the World War were an incentive to plant more and
more corn. The scheme of crop rotating had been neglected.
Farmers complained of low yield. They were, relatively
speaking, harvesting nubbins [stunted, undeveloped ears
of corn] instead of well matured ears. Although chargeable

to freak seasons, there was further indication of worn out
ground in the form of low protein and immature corn. The
observer knew what remedy to apply. He began to preach
‘diversity with soybeans.’ He was so sincere and intent that
this gospel should be spread that through the Staley company
a promotional department was created. This staff had one
specific job–that of selling the farmers on the possibilities of
soybeans. In conjunction with the Staley company, soybean
trains were operated throughout the country–stopping at all
stations and demonstrating soybeans and soybean products.
“Needed new methods: From a comparatively few fields
the seed look root. Many growers became discouraged. They
were ‘corn farmers.’ The same methods employed to produce
a bumper crop of corn would not raise soybeans. The idea
prevailed that soybeans would be a ‘catch’ crop. If due to a
late season the corn acreage was cut short, the ground might
be planted in soybeans.
“Through the ‘test’ period many farmers gave up in
disgust, but others tried their hand at raising beans. For a
number of years this shifting about took place. The more
progressive farmers found that certain methods proved
successful. Some tried a finely mulched seed bed or proper
inoculation of the seed. Others tried planting sufficiently
early in the season to permit full growth, maturity and
harvesting before the fall rains and early frost and the right
kind of machinery.
“The University of Illinois, College of Agriculture, lent
its full support in developing soybean culture. This work
is particularly noteworthy for having developed a strain of
beans adapted to this climate and soil. This is known as the
Illini. Its particular characteristic is a sturdy stem, which has
a tendency to withstand wind and rain and in the early fall to
shed the foliage, but retain the pods.
“The farm machine industry developed special
machinery for the cultivation and harvesting of the crop. In
this respect the combine–a machine which cuts and threshes
with one operation–is probably most outstanding...”
Most of the rest of the article is about Soybean Oil Meal,
one of the soybean products pioneered by A.E. Staley Mfg.
Co.
Also discusses: an influential article by Dr. A.A.
Horvath, soybean flour, soybean milk (supposedly “equal
in biological value to the casein of milk”), soybean curd,
soybean sauce, soy sauce as the basis of Worcestershire
sauce, use of soybeans (a legume) to enrich the soil, the
importance of crop rotation, soybean hay as one of the best
known feeds.
According to Dr. Horvath’s article: “’The soybean
protein is not only equal in biological value to the casein of
milk, but is similar in properties. If the soybean is boiled in
water, the protein will not coagulate. It belongs to a group of
globulins which is similar to the casein of milk. The Chinese
are soaking the soybeans over night and afterwards grinding
them between millstones, getting a cream. This cream is
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diluted with water and boiled after being filtered through
cheesecloth. They get a milk such as almond milk, which is
made from sweet almonds. Soybean milk contains oil and the
protein necessary to the emulsification.
“’This soybean milk has been used in China since
time immemorial and in the streets of Peking one can see
men carrying bottles labeled similar to our milk here. This
soybean milk, if kept at room temperature for hours, will
turn acid and coagulate. Curds are formed exactly as curds
are formed in ordinary milk. But the Chinese cheese is made
not by turning the milk acid, but by curdling it in a special
way. They use the mother liquid from sea water [nigari]
(after table salt is manufactured) or a little plaster of paris.
By boiling soybean milk with plaster of paris, about one-half
gram for a quart, a curd can be obtained which resembles
cheese and which can be cut like cheese. The Chinese and
Japanese both use this. This soybean curd is called ‘To Fu’
and it is the standard food of every Oriental.
“’The Chinese do not use the soybean curd as it is,
because it tastes neutral and nobody likes a food which has
no taste. A Japanese scientist said to me, “You Occidentals
may not like the soybean, nor do we like it. We add to the
soybean, soy sauce and in China and Japan no food is taken
without a few cubic centimeters of this soybean sauce.” The
average consumption of soybean sauce and other similar
products in Japan and China per person is from 50 to 100
grains a day.
“’This sauce is nothing but fermented soybeans. The
soybeans are cooked, then crushed between stones, table salt
and water added and the mixture kept in big jars in the open
air–sometimes covered–up to six months and even five to six
years. The bean undergoes fermentation, especially under the
action of bacteria and the specific mold Aspergillus Oryzae.
This is [the mold’s enzymes are] capable of splitting the
soybean, thus hydrolyzing the soybean protein. The resulting
product equals the taste of beef extract. This soybean sauce
for 20 to 30 years has been exported from China and Japan
and it is then spiced and labeled “Worcestershire” Sauce.’
“’Dr. Horvath concludes his article by saying–’Soybeans
are going to revolutionize nutrition.’
Photos show: (1) A soybean plant loaded with pods; also
shows the roots and a lead. (2) A field of soybeans planted
in rows; they are “becoming more common in the middle
west.” (3) A “picturesque if not highly practical method of
harvesting soybeans;” in many small mounds or shocks in
a field. (4) Three horizontal photos with soft pork and firm
pork compared in each one. Soft pork results from feeding
hogs a high percentage of whole soybeans, but not from
feeding them soybean oil meal (from which all or most of the
oil has been removed). (5) A row of soybean expellers at the
Staley crushing plant. (6) Horizontal soybean dryers at the
Staley crushing plant. (7) The big elevator in which soybeans
are stored at the Staley plant, and a rail siding. Address: Feed
sales manager, A.E. Staley Mfg. Co., Decatur, Illinois.

549. Ralston Purina Co. 1934. Soybeans for beginners. St.
Louis, Missouri. 10 p. Prepared by E.F. Johnson. 23 cm.
• Summary: Discusses the advantages of soybeans in
agriculture. Contents: On the cover is a map of the Midwest
showing the company’s soybean processing plants in St.
Louis, Missouri, and Lafayette, Indiana. “Our Processing
Plants are in the Heart of the Soy-Belt.” Note: This is the
earliest document seen (Nov. 1998) that uses the term “soy
belt.” Introductory message from J.H. Caldwell, VicePresident of Ralston Purina Co. (10 March 1934, St. Louis,
Missouri). Two ways soybeans can make you money this
year: Introduction (the corn-hog reduction program), solving
the corn acreage reduction problem, in the regular corn-belt
rotations. Select the right variety: Varieties recommended
for commercial production (Manchu, Illini, Dunfield,
Harbinsoy), promising new varieties (Mansoy, Scioto), guide
for the beginner, hay varieties (Virginia, Wilson, Peking).
Seed bed preparation. Inoculation essential. Seeding: Should
soybeans be seeded in rows or solid, early planting gives best
yields, rate of seeding, too deep planting a serious mistake.
Harvesting: Combine method recommended, grain binders
used in many sections, mowing machine and windrower
preferred by some growers. Threshing. Yield of grain
(“Experienced growers on good soil secure yields of 30 to
40 bushels per acre consistently”). Storing seed. Marketing:
Cash markets now available, how price is determined.
Future outlook for soybeans: Introduction (the government
is reducing cotton acreage by 35%), apparently no danger
of over-production of soybeans. Chinch bugs do not destroy
soybeans. A soybean program (“Increase your farm returns
by substituting soybeans for oats”). Ad: Use the products
that make a market for your soybeans: “Two Purina soybean
processing plants are located in the heart of the Soy Belt...”
Soybean oil meal is used in Purina Chows.
The introductory message states: “This booklet is
published by the Purina Mills, one of the largest processors
of soybeans, in the hope that it will help many corn-belt
farmers who are growing soybeans as a commercial crop for
the first time.
“The material has been prepared by E.F. Johnson,
former operator of the Johnson Seed Farms [of Stryker,
Ohio], famous for their early work on soybeans. For years
Mr. Johnson was active in Farm Bureau work and talked
soybeans on hundreds of institute programs throughout
the Corn Belt. He has consolidated here a summary of the
best experiences of hundreds of soybean growers in Ohio,
Indiana, Illinois, Missouri, and Iowa.
“The Ralston Purina Company uses large quantities of
soybean meal in the manufacture of Chows, and find it one
of the best sources of protein for the manufacture of real
feeds for all livestock. Appreciating the need of a larger and
more uniform production, we have added a Soybean Seed
Department to our organization, to cooperate with growers
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in solving their soybean problems, and to serve as a reliable
source of seed of those commercially proven varieties that
will give best results under average conditions.”
Photos show: (1) E.F. Johnson (facing p. 1). (2) The
new Purina Mills plant at Lafayette, Indiana (p. 7). (3) New
additions to the St. Louis plant. “Both equipped with modern
soybean processing machinery. These two plants furnish
corn-belt growers with the best possible market for their
beans” (p. 7).
“How price is determined: Since soybeans furnish less
than one-twentieth of our total supply of vegetable protein
and are almost a negligible factor in supplying vegetable
oil requirements, prices of soybeans naturally are mainly
influenced by the prevailing prices of oil and meal from
cotton seed and flax.”
“Feeding tests on Purina Mills’ Experimental Farm
show that feeds carrying large amounts of soybean meal give
results similar to those secured with combination of both
vegetable and animal proteins. No other vegetable protein
seems to have this peculiar advantage.”
Note: This is the earliest document seen (Sept. 2020)
that mentions Ralston Purina Co. in connection with soybean
crushing or work to promote soybeans production in the
USA. Address: St. Louis, Missouri.
550. Oldenburg, F.W. 1934. Soybeans for hay and seed.
Maryland Univ. Extension Service, Circular No. 106. p. 1-8.
May.
• Summary: Contents: Introduction. Where soybeans will
grow. Varieties. Methods of seeding. Time of planting.
Inoculation. Fertilizing. Cutting for hay. Harvesting soybeans
for seed. Threshing. Special soybean harvesters (incl. the
combine).
In Maryland, the best varieties for both hay and seed
are the Virginia and the Wilson-Five. When these are not
obtainable, other varieties grown are the Mammoth Yellow,
Illini, and Manchu.
“Special Soybean Harvesters: In regions where beans
are grown extensively for seed, special machines that harvest
the seed from the standing vines are in use. There are several
types of these machines. The most common kind is a long,
box-like affair mounted on two wheels and drawn by two
horses. As the machine passes over the rows, sets of rapidly
revolving arms on a cylinder shatter the beans from the pods
into the body of the machine, from which they are removed
at the end of the row. With such a machine, two men and a
team can harvest an acre in about two hours. The machine
can be used satisfactorily only when the pods are so dry that
the beans shatter easily. On this account one machine can be
depended upon to harvest only 40 to 5O acres per season.
Under favorable conditions they obtain about 95% of the
beans. There is an attachment for the machine that removes
the straw and pods and screens the beans. This saves the time
of one man.

“The latest type of machine, however, is one that takes a
swath six feet wide, flailing the beans off the standing stalk
as it goes. It is pushed along by a tractor, attached to the
machine by a side hitch. It harvests the beans at the rate of
about two acres an hour. This machine promises to be a great
help to soybean growers and is well worth investigating.
“The most efficient machine for harvesting soybeans
is the combine. However, only large acreages would justify
going to the expense of securing such a machine.” Address:
College Park, Maryland.
551. Juday, C.B. 1934. Development of combine reduces
soybean losses. Purdue Agriculturist (Indiana) 29(1):1, 9.
Oct.
• Summary: “During the past decade, there has been a
remarkable increase in the acreage of soybeans in Indiana
and the other Corn Belt States... A recently increasing
interest in soybeans has been the result of the discovery of
their practical use in the manufacture of oils, soybean flour,
numerous synthetic products, and various articles of food
such as salad oils, sauces, and soybean milk.”
“Probably no other phase has caused the soybean grower
as much concern as that of successfully harvesting the crop.”
“The shattering property of the variety of soybeans grown
and the method of harvesting used will determine the time
of cutting... Common varieties which shatter quite badly are
Midwest, Peking, and Ito San. Some of the varieties which
shatter least Manchu, Mansoy, Kingwa, Dunfield and Illini.
Varieties which are early maturing are Ito San and Early
Brown.
“There are various methods of harvesting the crop.
From one third to one half of the soybeans of the state are
harvested by the combine which has many advantages.
Another method is to cut the crop with the grain binder and
shock the beans until they are cured suitable for threshing
with a stationary thresher. This means is used extensively
because the machinery is available to most farmers and the
first cost is lower. Other methods are cutting with a mowing
machine with a side delivery or buncher attachment, cutting
with a self-rake reaper, and using special devices of varying
utility.
“Combining is the most economical and satisfactory
way of harvesting soybeans for seed. In fact this crop
was responsible for the introduction of the combine into
Indiana in 1925, and approximately three fourths of the 500
combines in the state in 1931 were purchased primarily for
soybeans.”
Discusses the many advantages to the use of the
combine.
A photo caption states: “The general purpose tractor has
sufficient power to pull a ten-foot combine under average
conditions.” One man is driving the tractor and another is
standing on the combine. The ten foot wide combine has
proved most popular in Indiana. On average, 1.8 acres of
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soybeans can be harvested per hour. “Soybeans should be cut
less than three inches from the ground to get the low beans.”
Address: Class of 1935.
552. Osborn, L.W. 1934. Adjustment in agriculture II: Crop
adjustment–Oklahoma’s opportunity for soil improvement.
Oklahoma A.&M. College, Extension Service Circular No.
307. 38 p.
• Summary: Pages 13-14. “Soybeans are well adapted to
eastern Oklahoma. In central and western Oklahoma the
crop has made a good showing under reasonably favorable
moisture conditions, and especially when successful
inoculation has been obtained. Frequent failures to obtain
inoculation under western conditions have proved a
handicap. Soybeans make an erect growth and are easily
harvested with farm machinery for hay or grain, and the
crop is popular on that account in sections where farmers
understand growing the crop successfully. As a rule the
adapted varieties of soybeans are the best grain yielders of
the legumes, and produce an excellent quality of hay. A grain
crop may be harvested with a binder or with a combine, and
threshed with a small grain thresher when a few adjustments
have been made.”
On p. 14 are sections on: Culture. Utilization. Varieties
(Those suited for Oklahoma include Laredo, Chiquita,
and Virginia–the leading variety grown in northeastern
Oklahoma). Inoculation. Address: Extension Agronomist,
Stillwater, Oklahoma.
553. Rakhovich, M.Z. ed. 1934. Kukuruza, sorgo, soia
(mekhanizatsiia vozdelyvaniia) [Corn, sorghum, soybeans
(mechanized cultivation)]. Rostov na Donu: AzovoChernomorskoe Kraevoe Knigoizdatel’stvo. 96 p. [Rus]
Address: USSR.
554. Ralston Purina Co. 1935. Soybeans: A cash crop. St.
Louis, Missouri. 10 p. Prepared by E.F. Johnson. Jan. 23 cm.
• Summary: This booklet (also prepared by E.F. Johnson)
is somewhat similar to that titled “Soybeans for beginners,”
published by Ralston Purina in March 1934. Contents:
Map of the Midwest showing the company’s soybean
processing plants in St. Louis, Missouri, Lafayette, Indiana,
and Circleville, Ohio. “Our soybean mills located to serve
you best.” Introductory message from J.H. Caldwell, VicePresident of Ralston Purina Co. (15 Jan. 1935, St. Louis,
Missouri). Soybeans–A cash crop: Introduction, three
outstanding reasons for great interest in soybeans this year
(1) Year-round cash market now established. (2) Chinch
bugs leave soybean alone. (3) Soybeans can be planted on
corn-reduction acres. Established markets necessary for
expansion. Soybeans are an easy crop to grow: Seedbed
preparation most important operation (weeds, stand,
yield), a simple prescription for a good seed bed. Varieties
recommended for commercial production (Dunfield,

Manchu, Illini), recommended new varieties (Mandell,
Scioto, Manchuria, Mukden. Note: Virginia, Wilson,
Ebony, Pekwa and Kingwa are not recommended due to
low oil content and less attractive meal). Growing soybeans
commercially: Inoculation, solid or row seeding, rate of
seeding, date of seeding, don’t plant too deep, cultivation.
Harvesting: Combine method recommended, grain binders
used in many sections, mowing machine and windrower
preferred by some growers, use regular grain separator for
threshing. Yield of grain (“Soybeans will yield from 20 to 40
bushels to the acre... Yields of 40 to 45 bushels per acre are
not uncommon in Illinois”). Storing and marketing soybeans:
Sell through your local elevator, value of meal and oil
determines price of soybeans. Future outlook for soybeans in
U.S.: Introduction, increased acreage next year anticipated,
wide diversity of use of soybean products: Flour, soybean
oil meal, soybean oil, other uses (milk, cheese [tofu] bean
sprouts, flavoring sauce, substitutes for coffee and peanuts).
Using soybeans to check chinch bug movement. A soybean
program. Ad: Use the products that make a market for your
soybeans: “Three Purina soybean processing plants are
located in the heart of the Soy Belt...” Soybean oil meal is
used in Purina Chows.
Photos show: (1) E.F. Johnson (facing p. 1). (2) The
7-story Purina Mills plant at Circleville, Ohio, “complete
with new modern soybean processing machinery” (p. 6).
Purina Mills plants at Lafayette, Indiana, and St. Louis,
Missouri (p. 7).
“Future outlook for soybeans in U.S.: Previous to 1934,
4,000,000 bushels was the largest amount of soybeans to be
processed from a single crop. At least 9,000,000 and possibly
10,000,000 bushels of the 1934 crop will be processed into
meal and oil... We predicted last year that the reduction in
cotton-seed meal through the passage of the Bankhead Bill
would result in a big increase in demand for soybean meal
and in higher prices on soybeans. Both of these predictions
have already been proven. The big increase in soybean meal
this year still is far short of supplying the loss in cottonseed
meal.” Address: St. Louis, Missouri.
555. Bowdidge, Elizabeth. 1935. The soya bean: Its
history, cultivation (in England), and uses. London: Oxford
University Press. xii + 83 p. Foreword by Sir John T. Davies
(Director, Ford Motor Co., Ltd.). Illust. 20 cm.
• Summary: Contents: 1. Introduction. 2. The soya bean
in the East: Europe, United States, Canada. 3. Description
of the plant: Results of experiments in England, the
1934 experiment in Essex, yields from the four varieties,
description of the four varieties, composition of English
and other varieties. 4. Culture of the soya bean: Soil
requirements, inoculation of the seed, preparation of soil,
rates of seeding, sowing seed, cultivation, fertilizers,
harvesting the crop, threshing, storage, yields in various
countries, soya bean prices. 5. Soya bean hay: Feeding
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values, time of cutting, soya straw, soya in the mixed crop
(in mixed cropping plans with sorghum, maize, etc.). 6.
Soya beans for soil improvement. 7. By-products of the soya
bean: Oil and its uses, notes on experiments in breeding for
oil, methods of extraction, soya cake and meal, results of
comparative feeding tests. 8. Food products of the soya bean.
This book describes the successful introduction and
cultivation of soybeans in England. The Foreword notes (p.
v): “In past years no sustained effort has been made to grow
the plant on a large scale in England. The Royal Agricultural
Society devoted several years to experiment at Woburn, but
in 1914 they reported that the plant was quite unsuitable for
growth in this country as it required more warmth than could
be obtained here. The British Board of Agriculture reported
in 1916 that ‘the Japanese and Manchurian varieties hitherto
tested cannot be relied upon to produce seed in this country.”
In the Preface (p. ix) Ms. Bowdidge acknowledges:
“That very able and unique work The Soybean, by
Messrs. Piper and Morse, has been my principal source of
information.”
“Efforts to introduce the [soy] bean to English
agriculture were begun in 1909 and given up in 1914, and
except for the work of Mr. J.L. North nothing further has
been done” (p. 9).
The section titled “Results of experiments in England”
(p. 15-17) states: “One of the first attempts to acclimatize the
soya bean in England began in 1914 at the Royal Botanic
Gardens, Regents Park, when it was shown by Mr. North that
certain varieties could be ‘advanced’ sufficiently to produce
a mature crop towards the end of September. Many years
devoted to careful selection of seed from the varieties in
his collection had resulted in several early strains. In 1928,
a hybrid was received from Canada which, on passing the
experimental stage, was planted out on a number of small
plots in various parts of the country. It proved to be a very
reliable cropper and matured earlier than any of the sixty
varieties previously under test. Planted in the first week
in May it was harvested at the beginning of September,
and reports of good results came from Middlesex, Essex,
Berkshire, Oxfordshire, and Hampshire.
“The largest experimental test ever conducted in this
country took place in 1933 at Boreham, Essex, when fortyseven different varieties of the soya bean originating from
North America, Canada, Manchuria, and Japan were grown
under observation. The selection included four varieties
which had been acclimatized by Mr. North. Mr. North was
engaged to supervise operations, and 50 lb. of his special
seeds was purchased. The results obtained were most
interesting.”
“There is no doubt at all that the four varieties
acclimatized by Mr. North were a great success; two reached
maturity on September 1st and two on September 6th. In
many cases plants bearing between 300 and 400 seeds were
harvested.”

“It has been found by Mr. North in the course of more
than twenty years’ study of the subject, mainly with foreign
beans grown in various parts of the country, that no variety
of soya bean has any chance of success in England unless it
matures in less than 100 days in America. Varieties requiring
this length of time in America need nearly a month more
in this country and, owing to our colder spring weather, no
advantage is gained by earlier sowing. Mr. North’s seeds
require 124 to 127 days to reach maturity in England but, if
grown in America, they would only require 85 to 90 days.
The section on “The 1934 Experiment in Essex” (p.
17-23) notes: “The result of the 1933 experiment was so
encouraging that it was determined that a further attempt
should be made in 1934 to ascertain whether it would be
possible to grow the plant profitably as a field crop and, with
this in view, a field of nearly 20 acres was specially prepared
for the acclimatized seeds from the 1933 crop.”
Joseph Bramah, an English engineer, invented the
hydraulic press in 1796, leading to a “great advance in the
oil-extraction industry.” All “old methods in the western
world immediately gave place to the new appliance.”
More recently the method of solvent extraction has been
developed; it is now used throughout the world and removes
nearly all the oil from the seeds (p. 69).
“There is plenty of evidence as to the efficiency of soya
meal in live-stock feeding, yet it does not appear to be used
in this country as widely as its feeding value merits. The
prejudice formed when it was first introduced in England as
dairy food seems still to exist. It was thought at that time that
the use of the meal might affect the taste of milk and butter;
but, although this was disproved later, England remains a
small user” (p. 72).
Food products of the soya bean (p. 80-83): “It is
unfortunate that the inherent conservatism of English people
to anything new has been the cause of past failures to
popularize soya bean food products for consumption in this
country. The bean contains iron, magnesium, calcium, and
other mineral salts; phosphorus in the form of lecithin makes
it valuable in cases of nervous disorders...
“Soya ‘sprouts,’ which have been grown and used for
centuries in the East, have recently been introduced as a
green vegetable. The beans gathered before ripe and prepared
in the same manner as green peas are a very satisfactory
vegetable and the dried beans, if soaked for forty-eight
hours, may be cooked like haricot or butter beans and make a
most delicious and nutritious vegetable dish.”
There is no doubt that soybean products are gradually
becoming established in Western countries. We sometimes
eat soybeans without knowing it. “The bean, when
properly prepared by roasting, makes an excellent cereal
beverage which looks, smells, and tastes like coffee; a
sauce, appropriately seasoned with spices, is the so-called
‘Worcester Sauce’, and soya soups made from the bean taste
like beef extract. During the late war, when Germany found

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 336
herself on the verge of starvation, glutamic acid, produced
from the soya bean, was used in German hospitals to form
the basis of beef-tea, and it is said that the ground bean also
was used at that time for the making of bread. Soya bread,
made from properly prepared flour, is obtainable in England
and is stated to be of high nutritive value” (p. 81).
Soya flour has long been used in foods for diabetic
persons requiring a low starch diet. “The flour contains more
protein and fat, and less carbohydrates than ordinary cereal
flours, and a certain variety manufactured in England is
stated by the proprietors to contain 42 per cent. protein and
20 per cent. fat, having good keeping qualities, 0.13 per cent
lecithin phosphoric acid and the vitamins A, B, D, and E.
There are many food products on the London market under
the names that conceal their soya bean origin. Just before
the late war [World War I] an enterprising English firm was
making great strides with soya products. Vegetable butter,
biscuits, cocoa, milk chocolates and other confectionery,
cream, cakes, bread, &c., proved quite a success until a wartime embargo placed upon the importation of soya beans
put a stop to the business; the organizers eventually went to
America!” (p. 82).
The author concludes (p. 83): “The soya bean is by far
the most valuable of all known beans and our farmers ought
to make a serious effort to grow it. It has already been shown
that the acclimatized bean will grow in this country, and if
crops can be raised profitably and on a commercial basis, a
service will be rendered both to the farmer himself and to the
country.”
Excellent photos show (see p. xiii): (1) A typical
example of the soya bean plant grown at Boreham, County
of Essex, in 1933. (2) The soya bean plant in full maturity.
(3) Bags of English acclimatized soya beans harvested on
Fordson Estates, Boreham, Essex, in 1933. Left to right:
Brown ‘C,’ yellow ‘J,’ black ‘O,’ and green ‘Jap.’ (4) A
sturdy specimen of the ‘Jap’ soya bean plant grown at
Boreham, Essex in 1934. (5) The ‘J’ variety. (6) The ‘O’
variety (for hay) at the seed stage. (7) Aerial view of the soya
bean field as it appeared on 29 Aug. 1934. (8) Soya beans
inoculated the previous day being fed into the horse-drawn
drill prior to sowing. (9) A man seated on an ordinary horsedrawn grain-drill, planting soya beans in rows wide enough
to enable cultivation later on. (10) Six men stooping in a
field, planting small quantities of different varieties of soya
beans by hand in 30-inch rows. (11) A man walking beside
a horse pulling a cylindrical roller, which helps to give the
seeds a better growth and even stand. (12) Harvesting soya
beans with a reaper and binder pulled by a tractor. (13)
Threshing soya beans in 1934 with a mechanical ‘Ruston’
Thresher; many beans were split. (14) Loading sacks of soya
beans onto an open-bed truck for conveyance to storage
barns. (15) The first English rick of soya hay, grown in 1933.
(16) Baled and trussed soya bean straw being ricked; a man
is shouldering a bale atop the rick with a ladder propped

against one side. (17) Heated cakes of crushed soya beans
ready for hydraulic pressing at Erith Oil Mills, Ltd. (18)
Soya bean cakes, after leaving the press, are passed through
a paring machine where the edges are trimmed at Erith Oil
Mills. Address: England.
556. Wall Street Journal Chicago Bureau. 1935. Active
thresher sales expected by leading farm tool makers: soy
bean combine offered–demand is active for binders, mowers
and tractors. Wall Street Journal. June 14. p. 2.
• Summary: “Larger Soy Bean Harvest Foreseen: Indicated
increase in soy bean acreage this year should stimulate
combine sales. Some of the companies are meeting the
peculiarities of soy bean harvesting by offering modern
combines which are built especially for the harvesting of
this product. Due to the late start in corn planting, especially
in the southern half of the belt, it is very likely that many
farmers will switch to soy beans, thereby eliminating the fear
of an early frost which always overhangs corn growing when
the plant gets a tardy start.
“One of the few active farm equipment sales spots last
year was that section around Decatur, Illinois, where soy
beans are grown in abundance. Increased industrial use of the
soy bean together with its employment on the farm as fodder
have resulted in a sharp bulge in production of the plant.”
557. Elting, E.C. 1935. Molasses as a preserving agent in
making soybean silage. J. of Dairy Science 18(7):440. July.
• Summary: One percent by weight of blackstrap molasses,
diluted with an equal weight of water, was added to the
soybeans at the cutter. The finished silage was of good
quality. Address: Clemson, South Carolina.
558. McCormick-Deering. 1935. Soybean harvesting calls
for a combine–It calls for a McCormick-Deering. You can
reduce harvesting costs and improve quality with a combine
(Ad). Proceedings of the American Soybean Association p.
46. [1 ref]
• Summary: See next page. In this full-page black-and-white
ad, a 1/3-page photo shows a McCormick-Deering combine
being pulled by a Farmall tractor.
A table shows the average cost of harvesting an acre
of soybeans using a combine vs. a binder-thresher in 1927,
1928, and 1929 (based on Purdue University Agric. Exp.
Station, Bulletin No. 349). In 1929 it cost only 54% as much
to harvest with a combine.
“McCormick-Deering combines are available in several
models and in 8, 10, 12 and 16-foot cutting widths.”
Note: The company running this ad and the maker
of McCormick-Deering farm equipment, International
Harvester, is not mentioned.
559. Robbins, F.E. 1935. Growing soybeans to meet grading
standards. Proceedings of the American Soybean Association
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p. 33-34. 15th annual meeting. Held 21-22 Aug. 1935 at
Evansville and 23 Aug. at Lafayette, Indiana.
• Summary: “The last five years have seen a marked increase
in the receipts of Soybeans on the market as evidenced by
the fact that in 1931 the receipts (mostly carloads) as graded
by licensed Federal inspectors were 2,958, while in 1935
the inspection showed 5,933. This increased interest in the
production and marketing of soybeans made it necessary to
study the Standards of grading in order to determine whether
they were still meeting the requirements of the trade as they
did ten years ago when first they became effective.
“Acting upon suggestions made by growers, shippers
and processors, some changes were made which were
thought would be satisfactory and acceptable to these
groups. There are six grading factors for soybeans–splits,
foreign material, moisture, test weight per bushel, damage
and other color. Of these, splits and foreign material are
the determining factors for at least nine-tenths of the beans
graded on the market.
“Splits are objectionable both from the seed standpoint,
and to those concerns who expect to keep the beans in
storage for some time as splits oxidize quickly, and the beans
are more likely to go out of condition.
“How can the amount of splits be reduced at the
farmer’s end of the line? By exercising care in threshing
the beans. The combine is the ideal method of harvesting
soybeans. If they must be cut with a binder and threshed
with a grain separator, it is absolutely essential to adjust
the concaves and the speed of the cylinder in order to avoid
splitting and breaking the beans.
“Foreign material is very closely related to production
methods. As a matter of fact, foreign material is determined
almost entirely by the care or lack of care in producing the
crop. What makes up this foreign material? In looking over
a large number of graded samples one finds this material
predominating–Bind-weed, Horse-weed, Bull or Horse
Nettle, Smart-weed, Corn, etc. The remedy is obvious, if not
easy–a well prepared seed-bed and clean cultivation.
“Get rid of those weeds–sow enough beans to the acre so
that thorough cultivation can be given and still leave enough
beans on the ground for a good stand.
“Corn Very Objectionable: It is not customary to think
of corn as a weed–but volunteer corn in soybeans is just that,
for it is almost impossible to screen the kernels out of the
beans, and those kernels of corn weigh heavy in determining
the per cent of foreign material.
“Low test weight usually indicates the presence
of immature and damaged beans. While moisture is
objectionable to the processor as he is not interested in
buying water, it also endangers the keeping quality of the
beans.
“Sowing an adapted variety which stands up well,
matures sufficiently early, and is properly harvested will
insure a high test weight, a lower moisture content and

practically no damaged beans. This coupled with care
exercised in reducing the amount of splits and foreign
material is certain to increase the receipts on the market of
the basic grade U.S. No. 2 soybeans coming from the farm.”
A table titled “Federal Grade Requirements for Yellow
Soybeans, Green Soybeans, Brown Soybeans, Black
Soybeans and Mixed Soybeans” shows the 4 grades and
sample grade. For each grade is given (seven columns):
Condition and general appearance, weight per bushel (lbs),
moisture (%), splits (%), damage (%), foreign material
(%), and other classes (%). Address: Assoc. Prof. of Crop
Production, Licensed Soybean Inspector.
560. Juday, C.B. 1935. Development of combine reduces
soybean losses. Purdue Agriculturist (Indiana) 29(1):1, 9.
Oct.
• Summary: “During the past decade, there has been a
remarkable increase in the acreage of soybeans in Indiana
and the other Corn Belt States. The crop is used mainly as
a forage crop for livestock and as a source of raw material
for a growing number of commercial products. While
much interest is being shown in the value of soybean hay,
perhaps the greatest advance has been along the line of
seed production. A recently increasing interest in soybeans
has been the result of the discovery of their practical use in
the manufacture of oils, soybean flour, numerous synthetic
products, and various articles of food such as salad oils,
sauces, and soybean milk. Because there is a ready market
and the crop has proved itself profitable, many farmers each
year are establishing soybeans as a new crop in their rotation.
“In Indiana five regions stand out as centers of
soybean farming. One region is that of Howard and Tipton
Counties, one is that of Hendricks County, a third is the
region centering in Tippecanoe County, another is that
of Vanderburg and adjoining counties, and the last is the
Adams, Wells, and Jay County group. These regions broaden
out year by year as the problems of soybean raising are
gradually overcome.
“Probably no other phase has caused the soybean grower
as much concern as that of successfully harvesting the crop.
Many factors have to be considered and many obstacles
overcome. When green weeds are abundant in the crop,
cutting becomes exceedingly difficult and the efficiency of
the operation is materially reduced. The individual farmer
is sometimes puzzled to know what type of harvesting
equipment will be most satisfactory and profitable for his
use. Also there is a variety of methods of actually doing the
harvesting, with varying losses and quality of the beans.
The time of harvesting is very important, not only as to the
proper date but also as to the best hours during the day. All of
these problems confront the soybean grower to a more or less
degree, but he can profit by the experiences and suggestions
of others who have been responsible for the improvement in
soybean harvesting.
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“The shattering property of the variety of soybeans
grown and the method of harvesting used will determine the
time of cutting. The optimum condition is that in which the
crop is ripe enough to insure low moisture content in the
harvested beans and at the same time not be so ripe and dry
as to cause excessive shattering losses. Common varieties
which shatter quite badly are Midwest, Peking, and Ito
San. Some of the varieties which shatter least are Manchu,
Mansoy, Kingwa, Dunfield, and Illini. Varieties which
are early maturing are Ito San and Early Brown. Medium
maturing varieties include Dunfield, Manchu, and Illini,
while Mansoy is a late variety. The moisture content of the
harvested soybeans should not be greater than 14% for the
best keeping qualities. When harvesting with a combine, the
plants should have shed their leaves and be dry so the beans
will thresh out satisfactorily and keep well after storing.
“There are various methods of harvesting the crop.
From one third to one half of the soybeans of the state are
harvested by the combine which has many advantages.
Another method is to cut the crop with the grain binder and
shock the beans until they are cured suitable for threshing
with a stationary thresher. This means is used extensively
because the machinery is available to most farmers and the
first cost is lower. Other methods are cutting with a mowing
machine with a side delivery or buncher attachment, cutting
with a self-rake reaper, and using special devices of varying
utility.
“Combining is the most economical and satisfactory
way of harvesting soybeans for seed. In fact this crop
was responsible for the introduction of the combine into
Indiana in 1925, and approximately three fourths of the 500
combines in the state in 1931 were purchased primarily
for soybeans. Extensive tests have been carried on at the
Purdue Agricultural Experiment Station by Prof. I.D. Mayer
and others and the results have been in agreement with the
findings of soybean growers that the combine harvester
thresher places a larger percentage of the beans grown into
the bin than any other method. There are many advantages
to the use of the combine. Not only is the efficiency greater
than in other methods of harvesting but also the quality of
the beans is good. The actual losses of the beans are much
less with the combine than with the binder-thresher method.
In the former method cutter-bar and threshing losses are low.
Shattering loss is also low because the time of cutting can be
controlled and the beans are handled only once. On the other
hand, the binder-thresher method allows a number of chances
for large losses–such as knock-off, shock, hauling, and
threshing losses, which average nearly 35% of the yield and
run up as high as 50% to 60%. The losses with the combine
average about 10%.
“The cost of the harvest with the combine is about two
thirds of that of the binder-thresher method. In the studies
mentioned above it was found that the average total cost
of harvesting grain with combines was $2.11 per acre as

compared with $3.35 for the binder-thresher method.
Other advantages of the combine are that less total
man hours are required, the combine operates better on soft
ground than does the binder, weather risks are minimized,
and the combine also satisfactorily harvests wheat, rye, oats,
barley, millet, timothy, English bluegrass, alsike, red and
sweet clover, and buckwheat. In this way the machinery cost
is distributed over a number of different crops.
“There are a number of other factors which should be
considered in the operation of the combine. Since the beans
should be dry when harvested, cutting is usually not started
before nine o’clock in the morning nor continued later than
four o’clock in the afternoon. According to U.S. Weather
Bureau Reports for Indiana there are on the average nearly
fifteen clear days during each of the months of September
and October. This should allow sufficient drying weather for
harvesting under proper conditions.
“Records indicate that approximately 135 acres of crops
should be combined annually to make a ten foot unit more
economical than the binder and thresher. When the acreage
of small grains and soybeans is less than this amount, some
of the other crops listed above might be harvested or custom
harvesting might be done for other farmers. In 1931 the
average custom rate was $3.05 per acre for soybeans and
$2.45 per acre for wheat and oats. These rates are slightly
lower at the present time. Co-operative ownership of
combines has proven unsatisfactory except in the case of
related parties.
“The ten foot combine has proved most popular in this
state. The units may be purchased with an auxiliary motor to
operate the moving parts or without the motor and the power
taken from the tractor. The former unit is probably more
satisfactory because two-man operation is more efficient
in the long run, and does not require more power than that
which can be furnished by the ordinary two-plow tractor. On
the average 1.8 acres of soybeans can be harvested per hour.
“Soybeans should be cut less than three inches from the
ground to get the low beans. To meet this need and permit
satisfactory operation when the grain or beans are tangled
and the weeds are troublesome, the combine is provided with
stub guards, low cutting sickle bars, non-clogging cutterbars,
and special dividers for the end of the platform. When
harvesting soybeans the cylinder is slowed down to one half
to two thirds of the normal speed as used on small grains, but
the other parts of the thresher are operated at normal speed.
This change is easily made by different pulleys or sprockets.
Thin concave teeth are also provided to insure a minimum of
splitting and bruising of the beans.
“Several means of using the binder to harvest the
soybeans can be applied. In case wheat is to be sown, a
good plan is to have the drill follow the binder. The shocks
can then be set up on the planted field to cure and await
threshing. The cutting should be done when most of the pods
are ripe and about one half of the leaves have fallen. The
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bundles should be comparatively small, loosely bound, and
set up in small shocks.
“Another plan which is satisfactory where the threshing
apparatus is not in great demand is to allow the beans to
ripen and cure on the standing stalk. Cutting can then be
done in the morning when the plants are tough and the
threshing in the afternoon. This method saves shocking labor
and possible molding in the field.
“When the mowing machine is used to cut the soybeans,
a side delivery or bunching attachment should be used to
avoid the shattering of the beans by tramping on the next
round. The self-rake reaper will also cut the soybeans and
bunch them out of the way. The plants may be left the way
they are or be placed in small cocks to cure. Wet weather
does not seriously injure the crop, provided the plants are not
allowed to rest on the ground for any length of time.
“Curing may be completed in four or five days in good
drying weather. To prevent loss from shattering the crop
should not be handled unless the plants are tough from
dew or rain. Threshing can be done with the ordinary grain
separator with the cylinder slowed down to one half to two
thirds of the speed used for small grain. In dry weather the
number of concaves can frequently be reduced or thin teeth
substituted in the concaves to reduce cracking.
“If the crop has been correctly harvested and threshed,
the moisture content of the beans will be sufficiently low
to permit safe storage in a bin. However, it is a good plan
to examine the beans occasionally for any signs of heating.
When the beans are too damp for binning, they may be
spread out on the barn floor and shoveled about from time
to time. They may also be sacked and ricked so that air can
circulate around them freely.
“With the increase of soybean acreage the combine
harvester thresher has been adapted to this crop, giving the
most efficient and practical implement for the operation of
harvesting at low cost. However, other methods, although
more tedious, may be employed and satisfactory harvesting
of soybeans can be done if the precautions of proper cutting
and handling are observed. Regardless of the method used,
the aim is to harvest efficiently at the right time, to handle
the crop with the minimum of shattering and other losses,
and to preserve the best quality of the beans.”
A photo shows a tractor pulling a ten-foot combine.
One man drives the tractor and one man is standing on the
combine. Address: Class of 1935.
561. University of Arkansas, College of Agriculture,
Agricultural Experiment Station, Data Sheet. 1935. Soybean
variety experiment, 1930 to 1935, inclusive. No. 1-35.
Undated.
• Summary: “Beginning in a small way in 1925, the
production of soybeans for seed in the rice growing section
of Arkansas has taken on the characteristics of a major
industry. Because of having available machinery for the

work, this section is becoming the commercial center of
bean production for this state. In Arkansas, Prairie and
Lonoke counties, the estimated 1935 soybean crop occupied
35,000 acres, the most of which were harvested for beans.
To a greater extent than ever before, the soybean producers
harvested with some type of combined harvester-thresher.
“Throughout the fall of 1935 many cotton seed oil mills
were crushing soybeans as a supplement to their regular
operations. One mill in Memphis [Tennessee] was reported
to have crushed several hundred car-loads of yellow beans
which they shipped in from Illinois. Many other cotton seed
crushers were showing great interest in the soybean crop of
Arkansas and other southern states.”
“Results in 1935 do not differ materially from the
findings of previous years. Some of the leaders in beans
yields are Mamloxi, White Biloxi, Mammoth Yellow,
Mammoth Brown, Arksoy, Tokio, Biloxi, and Laredo. Of
these, there is a definite seed demand for Laredo, Mamloxi,
Tokio, Biloxi, Mammoth Yellow and Mammoth Brown. For
hay production Otootan, a bean with excellent quality of
hay but relatively late in maturity, is the outstanding variety.
Other good yielders of high quality hay are Laredo and
Chiquita. Heavy-stemmed varieties that give a good tonnage
of coarse hay include Biloxi, White Biloxi, Mamloxi and
Loxitan.”
A table (1935-A) gives data on the following soybean
varieties (in approximately descending order of average
seed yield for 6 years): “Mammoth Brown, Delta 6677,
Delsta 6676, Mammoth Yellow, Biloxi, Mamredo 607,
Laredo, Tanloxi, Mamloxi 6114, Delnoshat 6679, Southern
Prolific, Virginia, Ozark 37272, Chiquita, Wilson, Midwest,
Otootan, Morse, Loxitan, Manchu, Illini, Ito San, Green
Mung, Arksoy, Tokio, Peking, White Biloxi, Sel. No. 91425,
Norredo [black seeded], King-wa [Kingwa], New Deal.”
For each variety is given: Yield (bushels per acre)
in 1935. Average seed yield for 6 years. Tons of hay per
acre: For 1935, average for 6 years, and rank for 4 or more
years. Color of beans. Relative maturity (from early to late).
Character of hay (fine, medium, or coarse).
Note: Dan T. Gray is Director of the experiment station.
This information was collected by the Federal Writers’
Project of the W.P.A. in Arkansas in the late 1930s and early
1940s. Address: Dep. of Agronomy, Fayetteville Arkansas;
Rice Branch Exp. Station, Stuttgart, Arkansas.
562. Banks, G.H. 1936. Arkansas soybeans in 1935. East
Arkansas Record (Helena, Arkansas) 5(138):2. Jan. 28.
Soybean section.
• Summary: “The All-American triple-threat footballers have
gone into eclipse until next September, so we will take time
out for a discussion of a ‘triple-purpose’ friend of the farmer,
the widely-distributed but little-known soybean. Some crops
are grown for cash income, others for feed for livestock, and
still other crops to build up the soil. The soybean combines
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all these three functions in one crop.
“In every country of Arkansas some farmers grow
soybeans, either alone or planted with corn or grain sorghum.
A great majority of these cut the beans for hay, or turn the
stock into the field to eat the beans. A smaller number turn
under the soybean plants as green manure to build up the
humus and nitrogen content of the soil. Mostly acreages
devoted to soybeans are in small units, and very few of the
growers save their own seed.
“On Grand Prairie, and in some sections of the Arkansas
and Mississippi River Delta, farmers are growing beans for
harvest and using them as a cash crop to supplement rice
and cotton. Many rice farmers use the binder and thresher
method, but there were at least thirteen combined harvesterthreshers in operation on Grand Prairie in the fall of 1935,
mostly in Arkansas and Prairie counties.
“The rice farmers have been at the commercial soybean
business the longest and Stuttgart has become a nationally
recognized source of planting seed. The estimated 1935
acreage on Grand Prairie rice farm was 30,000 acres, of
which about half was cut for hay or turned under, and the
other half harvested for beans. The soybean fits into the riceland rotation as a crop to clean up the land from obnoxious
weeds and grasses, hence the general practice is to plant
in rows and keep cultivated. Commercial inoculations are
almost universally used, in order to get the most benefit of
the nitrogen-storing bacteria.
“The Rice Branch Experiment Station of the University
of Arkansas College of Agriculture has conducted numerous
experiments with soybeans. Based on a six-year average, the
best bean for high quality fine-stemmed hay are Otootan,
Laredo and Chiquita. Coarse-stemmed but making a good
tonnage are the White Biloxi, Biloxi and Mamloxi. The
Virginia variety has the merit of being early and of good
quality, but has ranked nineteenth out of twenty-five varieties
in total hay produced over the period of 1930-35 inclusive.
For bean production, high yielding honors go to Mamloxi,
White Biloxi, Mammoth Brown, Delta 6677, Biloxi and
Laredo.”
563. Hartz-Thorell Supply Co., Inc. 1936. Program–HartzThorell’s Farmers’ Day: Thursday, February 27th, 1936
(Leaflet). Stuttgart, Arkansas. 1 p. Single sided. 28 cm.
Typewritten.
• Summary: Includes: 9:00–Registration for attendance
awards. 10:00–Display of 1936 models of McCormickDeering Farm Machines: WD-40 First Diesel Wheel Tractor,
LA Engine, #7 Mower, Rice thresher, All steel rice drill, etc.
11:30–Group pictures in front of store. 11:45–Lunch in
store building with music.
1:15–Majestic Theater. Open. Welcome and afternoon
program announcements, by Jacob Hartz. 1:30–G.H. Banks,
“Soybean facts.” 1:45–Paramount News–Picture.
2:00–Remarks on the latest development in soybean

farming and the soybean in industry, by Jacob Hartz. 2:15–
Accordion solo, by James Bracco. 2:30–”Soybeans,” motion
picture, one reel. 5:00 Attendance award drawing at theater.
Ladies: Speed Queen ironer. Men: $25 in trade. Address:
Stuttgart, Arkansas.
564. Smith, Robert A. 1936. Soy bean seed production
in Michigan. Edison Institute of Technology, Bulletin
(Dearborn, Michigan) No. 10. 17 p. April.
• Summary: Contents: Introduction. Climatic requirements.
Soil requirements. Soil preparation. Selection of varieties
(Manchu, Illini, Ito San, Dunfield, Mandarin, and Greenfield
have been tested for 4 consecutive years–1932-1935;
Greenfield gave the best average yield, 25.3 bu/acre).
Inoculation. Time of planting. Rate of seeding. Depth of
seeding. Methods of planting. Cultivation. Harvesting:
Combine, binder, mower. Threshing. Storage of soy beans.
Industrial products made from soy beans (in the laboratories
of the Edison Institute).
Industrial products can be made from either oil, meal,
or stalks, as follows: “Soy bean oil: Enamels used on Ford
bodies, house paints, varnishes, linoleum and oil cloth,
printers ink, glycerin, fatty acids, soap, foundry sand cores,
vegetable shortening, oleomargarine. Oil-free soy meal:
Molded parts (horn buttons, gear shift knobs, distributor
parts, light switch assembly, timing gears), glues and
adhesives, water paints, core bonds, plywood glues. Soy
bean stalks: Fibers–pressed boards, furfural.” Note: This is
the earliest document seen (June 2011) that mentions Ford’s
work using soy bean protein in water-based paints.
“Soy beans were not grown extensively in Michigan
as a seed crop until the last few years, when the Ford
Motor Company became interested in their commercial
possibilities and began growing them on a large scale. As a
result considerable interest has been shown concerning their
value as a Michigan crop and the methods to be used in their
culture.”
565. Farm Chemurgic Council. ed. 1936. Proceedings of the
Second Dearborn Conference of Agriculture, Industry, and
Science. Dearborn, Michigan: Farm Chemurgic Council;
New York: The Chemical Foundation, Inc. 409 p. Held 12-14
May 1936 at Dearborn, Michigan.
• Summary: The conference is sponsored by the Farm
Chemurgic Council and The Chemical Foundation, Inc.
to “Advance the industrial use of American farm products
through applied science.” Mr. Wheeler McMillan, Permanent
Chairman. Mr. Victor H. Schoffelmayer, Permanent
Secretary. Contents: Introductory. 1. Council luncheon. 2.
General opening session. 3. Symposium on new things.
4. Power alcohol. 5. Starches and sugars. 6. Plastics. 7.
Cellulose. 8. Farm chemurgic banquet. 9. Soy bean. 10.
Insecticides and fertilizers. 11. Closing general session. 12.
Business session. 13. Appendix.
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The Soy bean is the only crop discussed as such.
Chapter IX (p. 243-67) contains the six papers presented:
1. Soy beans as a farm crop, by Mr. E.D. Funk; 2. The
processing of soy beans, by Mr. Clark Bradley; 3. The rôle of
soy bean oil in paint formulation, by Mr. E.E. Ware; 4. Soy
bean proteins, by Mr. W.J. O’Brien; 5. Soy bean chemistry,
by Dr. H.R. Kraybill; and 6. Mixing soy bean oil and tung
oil, by Mr. F. Taggart. A discussion followed, moderated by
Dr. C.C. Concannon.
Of the many exhibits, the application of vegetable
oils in the manufacture of paints and the manufacture of
molded plastics from farm grown materials were given
most attention. Both of these projects were demonstrated
in 5 different displays. Exhibitors included: Ford Motor
Company, I.F. Laucks, Inc. and O’Brien Varnish Company.
Soy bean oil for tractors (p. 360): “If he [the farmer] can
extract soy bean oil and run tractors on soy bean oil, he does
not have to ship the soy beans to market and pay the freight,
and let the industrialist extract the oil... he can run his Diesel
tractor on the oil, and be ahead of the game all around.” Also
encourages farmers or groups of farmers to do the initial
steps of processing their own soybeans to make industrial
products. Note 1. This is the earliest document seen (April
2017) that mentions the use of soybean oil as a specifically
“diesel” fuel. Many earlier documents on this general subject
referred to its use as “artificial petroleum.”
The casein plastics have increased their consumption
during the depression. Their total now reaches 4 million
pounds. They are used mostly in buttons and costume
jewelry. “Of the soya bean plastics little can yet be definitely
said as to prices or possibilities. Their characteristics are
naturally similar to the casein materials and like them, they
are comparatively expensive.” Noted from the Chemurgic
point of view is that the Ford plant output is said to be
300,000 pounds a year; 100,000 pounds of which represent
soy bean material.
Financial report. Disbursements for the first year of
the Council’s activities ending April 30, 1936 (including
organization expense of the First Dearborn Conference):
Total Dearborn office–$55,093.39. Total New York office
(including printing and distribution of 40,000 copies of
Proceedings of First Dearborn Conference)–$44,567.41.
Total for the year–$99,660.80. All financial support was
supplied by the Chemical Foundation, Inc.
Conference attendance: 1000 attend second conference;
35,000 attend nationwide meetings. Geographically, public
meetings have included every section of the country. “The
actual number of meetings organized specifically to further
the Council’s activities or at which the Council’s program
was presented, was in excess of 100, and the combined total
attendance is estimated in round numbers at about 35,000.”
The Soy Bean Committee (p. 391, 396-97). The meeting
was called to order by Edward J. Dies, Executive Secretary
of the National Soy Bean Processing Association [National

Soybean Processors Association], Board of Trade Building,
Chicago. Members present included E.D. Funk, Burlison,
and Kraybill. Those present by invitation included Dr. J.W.
Hayward of Archer Daniels Midland Co. (Milwaukee,
Wisconsin), E.E. Roquemore of Allied Mills (Chicago,
Illinois), E.F. Johnson and Lamar Kishlar of Ralston-Purina
Co. (St. Louis, Missouri). Other members listed as being
on the committee were Dr. A.A. Horvath, Chemist, Agric.
Exp. Station, University of Delaware, Newark, Delaware.
And Dr. Henry A. Gardner, Director, National Paint, Varnish
& Lacquer Association, 2201 New York Avenue, N.W.,
Washington, DC. Mr. Adrian Joyce, President. The Glidden
Company, 1963 Union Trust Building, Cleveland, Ohio. Note
2. This is the earliest document seen (Oct. 2005) showing
that Dr J.W. Hayward is now working for Archer Daniels
Midland Co.; an expert on soybean meal, he was formerly at
the Univ. of Wisconsin.
“A sub-committee composed of Messrs. I.C. Bradley,
president of the National Soy Bean Processors Association,
Ware and Burlison, charged with certain work, found that
the particular activity would now be carried on by the newly
organized Soy Bean Laboratory at Urbana, which under the
direction of the Federal government, will coordinate its work
with that of the Experiment Stations of twelve cooperating
states. Dr. Kraybill then sketched in broad outline aims and
purposes of the new Laboratory and indicated potential
benefits to all interests from grower to consumer.”
“On motion of Mr. Bradley the resignation of Mr. H.G.
Atwood as Chairman of the Committee was accepted and
Edward J. Dies, Executive Secretary of the National Soy
Bean Processing Association, was elected as Chairman” (p.
396-97).
Photos show: (1) General view of the exhibition hall
from the entrance. (2) Mr. Francis P. Garvan, father of the
Farm Chemurgic Council and President of The Chemical
Foundation. (3) Dr. Charles M.A. Stine, Mr. Williams
Haynes, Mr. Howard E. Coffin.
Note 2. This is the earliest document seen (July
2019) that mentions the “National Soy Bean Processors
Association” (spelled with “Soy Bean” written as two
words).
Note 4. This is the earliest document seen (July 2019)
that mentions Edward J. Dies in connection with the National
Soybean Processors Association. Note the unusual spelling
of the name of the Association of which he is executive
secretary. Address: Dearborn, Michigan; New York.
566. Funk, E.D. 1936. Soy beans as a farm crop. In: Farm
Chemurgic Council, ed. 1936. Proceedings of the Second
Dearborn Conference of Agriculture, Industry, and Science.
Dearborn, Michigan. 409 p. See p. 243-48. Soy Bean
Sectional Meeting. [21 ref]
• Summary: Excellent overview. Contents: Introduction
(incl. early history, Peoria Plan). Mineral elements essential.
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Soy bean qualities. U.S. production and imports. Bulletins
and references.
“Farmers had grown late maturing varieties of the
soy bean in the Carolinas for a few years prior to the war
[World War I] for animal consumption and seed... The first
market was for seed purposes only and those who only grew
enough to secure a few extra bushels of extra seed received
a handsome reward for their beans from other farmers who
wished to do the same thing.
“About 1920 or ‘22 one or two men recognized the
possibility of processing the domestic soy beans for the oil
as well as for the high per cent of proteins in the meal for
stock food. A few years later this led to various meetings of
farmers who in cooperation with the processors worked out a
plan for larger acreage of planted beans as well as a study of
efficient methods of producing and harvesting the crop. For
two years the American Milling Co. and Funk Bros. agreed
to pay the farmers a specified price for the crop of beans
under contract at planting time.”
The soy bean “is the heaviest feeder on phosphates
of all our grain-producing crops.” “The soy bean today
is a profitable crop for the farmer to grow. It is rapidly
taking the place of oats which seldom has been a
profitable rotating crop, especially in the Middle West. The
manufacturer developed the combine so that the soybeans
are comparatively easy to harvest. Processors so far have
kept up with production, thus creating a market and utilizing
the surplus beans... In fact I know of no grain crop that has
called forth as many questions from the farmers to seedsmen
as has the soy bean.”
“The surplus of corn that we have heard so much about
is proportionally reduced by each acre of beans planted.
Farmers have recognized that by growing soy beans they
are producing a crop that they can convert into cash in the
fall of the year prior to corn husking, or they can exchange
their beans for soy bean oil meal to feed to their livestock
during the winter months. Again, by using soy bean oil
when painting their buildings they are helping themselves to
consume some of their own production.” #1.
“Soy beans may be seeded with a grain drill, a corn
planter, or a sugar-beet drill. With the drill the beans may
be put in either solid, that is from each spout in the drill, or
some of the spouts may be stopped up and the seed planted
in rows twenty-eight or thirty-two inches apart. With the
solid planting most farmers use the rotary hoe or harrow to
cultivate and kill the small weeds. When planted in rows the
bean cultivator or a corn cultivator may be used in the same
way as in cultivating corn.”
“In 1924 there were just two mills processing soy beans,
today there are about forty-five plants processing soy beans.”
“I am and for years have been an enthusiast for the soy
bean. I believe the soy bean has an unlimited field from
the viewpoint of the farmer, research scientist, and the
industrialist, and is rapidly taking its place in the economic

life of the nation.” Address: Bloomington, Illinois.
567. Breedlove, L.B. 1936. Soy bean–The magic plant: Crop
fits calendar of operations on grain growing farms. Article
IV. Chicago J. of Commerce and La Salle Street Journal.
June 9. p. 11.
• Summary: Contents: Introduction. Soil preparation as for
corn. Inoculation necessary. Rate of seeding not important.
Cultivation of plants. Curing of soy hay. Diseases are rare.
“Soybean bacteria, more healthy in the acidic soils
than in neutral or alkaline soils, live long enough–in fact
longer than the bacteria of other legumes–to supply natural
inoculation, provided that a crop of soybeans is grown every
five to ten years.”
Soybean varieties vary widely in seed size, ranging from
1,250 to the pound for the large-seeded Hahto, to 9,600 for
the tiny Barchet. The rate of seeding does not vary with the
seed size.
“For hay, soiling, or green manure soybeans are
sown by means of drills. For seed or bean crops the beans
are generally planted in rows 28 inches apart to provide
sufficient space for cultivation. For silage or pasture
soybeans are often planted with corn in the jump hill or
alternate hill method or may be planted in the same hills.”
“The soybean plants provide the best quality of hay
when the seeds are nearly half-developed. If the crop is cut
earlier, the percentage of protein will be higher but total hay
yield will be lower and the difficulty of curing will be much
greater. If cutting is delayed, however, the stems begin to
get woody and hard–a process which moves rapidly–with
consequent loss in palatability and feeding value.”
“The combined harvester and thresher, or combine, has
in recent years been extensively applied in harvesting of the
soybean crop, especially in the chief producing states.
“Diseases are rare: In Asiatic countries the soy max
is affected by a large number of destructive diseases–the
Orientals never attempted to study the diseases until fifteen
years ago when some of their youths began to return from
our agricultural colleges–but as yet no disease of the plant
has assumed any degree of economic importance in America.
It is attacked by several fungus and bacterial diseases in
the United States, even though the soy is far less affected
by diseases than most forage or food crops grown in this
country.”
“Grasshoppers, beetles, leaf hoppers and green
clover worms, who habitually feed on legumes, have no
special liking for soybeans... But rabbits, and surprising
woodchucks, have proved to be more modern in the ganging
up to feed on the soya and, if such population is plentiful, the
bean field must be protected by close-net fences or the crop
sprayed by an arsenical poison.”
Note the use of the terms “soy max,” “the soy,” and
“the soya” to refer to the soybean. Address: Staff member,
Chicago Journal of Commerce.
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568. Melrose, Ellen. 1936. Country’s largest mill grows from
one man’s interest in soybeans (Continued–Document part
III). Staley Journal (Decatur, Illinois). July. p. 3-9.
• Summary: (Continued): “Promotional work pays: One of
the factors responsible for the turn in affairs in the soybean
business after 1925 was undoubtedly the concentration of
promotional activities in a new department of the Staley
organization, the soybean department, under a newly
employed expert on soybeans. The effort of this department
was principally directed towards securing an adequate supply
of beans for the Staley plant using methods which would
bring results both immediate and in future years. With this
objective, the new department worked closely with the
grain purchasing department and engaged in a foresighted
[sic] program of cooperation with all agencies which were
interested in soybean promotion.
“Assistance to the grain purchasing department was
carried on not only verbally as in the earlier years, but also
by the systematic issuance of letters to farmers during the
years 1925 to 1928. Many of these letters solicited nothing
but simply stated some interesting bit of information
concerning soybean cultivation which might attract a
farmer’s attention, establish a friendly contact with the Staley
company and thereby bring future results in the form of
soybeans to the Staley plant.
“Other letters sent to county agents and leaders in
farm communities asked for the names of farmers in the
respective localities who were growing soybeans or would be
interested in growing them. Although the files of the soybean
department do not reveal how many such letters were
written, the substantial number of replies received indicates
that the mailings were quite extensive. All names reported
were catalogued and subsequently letters were sent to them
soliciting shipments of beans to be processed.
“Plentiful data: At this time accurate crop figures of
forecasts by counties regarding soybean growing were not
yet being furnished by the State Department of Agriculture.
The Staley soybean department was active in gathering
this information each season to assist the company’s grain
buyers; this data was secured by asking county agents, Farm
Bureau officers, and managers of elevators and Farmers’
Cooperatives, to report the prospects for commercial
soybeans in their respective localities. The replies were
helpful in buying soybeans, but more important was the fact
that such letters of inquiry had a long-time effect because
they served to make directors and supervisors of farming
operations aware that a growing demand for soybeans to be
processed was developing.
“In addition to giving direct assistance to the grain
purchasing department, the soybean department engaged
in other promotional enterprises to popularize soybeans as
a farm crop to be marketed. All farmers on an extensive
mailing list were sent copies of various literature printed

by the company. One bulletin asking the cooperation of
agriculture in maintaining the threatened tariff on soybeans
and soybean oil, outlined the possibilities in soybean
cultivation if such protection were continued. Another
printed bulletin asking for farmer cooperation in supplying
the company with sufficient beans to operate the plant
successfully, gave information on proper cultivation of
the crop, explained government grading requirements and
enumerated the many commercial outlets for soybeans.
“Posters and hangers containing the same type of
information were sent to stores, elevators and banks with
the request that this literature be posted in their places of
business. Since all the material sent out included notice of
the soybean department’s willingness to answer enquiries
and furnish further information, many responses and requests
of varied types were received. By following up all such
letters the soybean department was glad to take advantage of
the opportunity to strengthen in any way and by any small
degree, the status of soybean growing and of the soybean
industry.
“Interest grows: By the time the soybean department
was established, there was enough general interest in
soybeans that various groups were doing promotional
and educational work in that field. The National Soybean
Growers Association [later renamed ASA] was holding
annual conventions; State Departments of Agriculture were
publishing literature; university and high school departments
of agriculture were teaching, promoting and experimenting
with soybean cultivation; farm machinery manufacturers and
railroads were interested in expanding market production of
beans to increase their own business; and county and state
fair boards were seeking material on soybeans to include in
their other agricultural exhibits. In cooperation with these
groups and agencies, the Staley company participated in
many enterprises promoting the industry.
“In September, 1925, at the National Soybean Growers
Convention, whose program indicates the extent of interest in
soybeans at this time, a representative of the Staley soybean
department spoke on the subject, ‘The Relation of the
Grower to the Oil Mill.’ The company sent representatives
in response to many requests for talks before meetings and
evening schools for farmers in rural communities in Illinois.
By correspondence with Departments of Agriculture at Ohio
State University, Purdue, Illinois and Indiana universities,
many questions concerning the industrial exploitation
of soybeans were answered by the soybean department;
product samples were furnished and varieties of beans were
analyzed. For the Oklahoma Department of Extension Work
in Agriculture, the Staley company furnished display samples
for use on trucks exhibiting soybean material through eastern
Oklahoma during the summer of 1928. Complete sample
exhibits of soybean products were furnished for a number of
community, county, state and inter-state fairs.
“At tractor schools: In cooperation with manufacturers
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of farm machinery, the Staley company furnished a speaker
for several meetings of salesmen conducted by various
companies from 1925 to 1927 and supplied samples of
soybean products for display at the tractor schools conducted
by the International Harvester company. Farmers seeking
information from the Staley company concerning harvesting
of beans were referred to those farm machinery companies
which were interested and working on the problem. One of
the most productive types of cooperative promotional work
in which the Staley company participated was that with
various railroads. Staley pamphlets and posters were supplied
the Baltimore and Ohio Railroad for distribution along their
lines at all points from which inquiries concerning soybean
shipments had come in to them. The head of the Staley
soybean department accompanied the Agricultural Agent of
the Baltimore and Ohio on a trip through southern Illinois
in early 1927, meeting with bankers, farm advisors and
Chamber of Commerce officers, to discuss the development
of the soybean industry.
“Special train: The most important single instance of
a cooperative promotional enterprise was the planning and
preparation of the Illinois Central soil and soybean special
train in which the United States Department of Agriculture,
the College of Agriculture of the University of Illinois,
Southern Illinois State Normal and the Staley company
participated, under the direction of the Illinois Central
development department. The train made 105 scheduled
stops in towns along the Illinois Central line during its
operation between March 28 and April 17, 1927.
“The Staley exhibit included samples of 34 soybean
products prepared by Staley chemists; samples of the
best varieties of beans for Illinois growers and of the four
government grades of beans; placards showing tables of
imports, by-products and acreage increases in Illinois and
describing the feeding value of soybeans and of soybean
meal, and the fertilizing value of the straw; pictures of
soybean operations from planting through manufacturing;
and a model house painted with soybean oil paint. The
manager of the Staley Soybean Department represented the
company on the train during the trip” (Continued).
569. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Burma (Document part). Monthly Bulletin of
Science and Practical Agriculture (International Institute of
Agriculture, Rome) 27(8):284T-85T. Aug.
• Summary: “4c–Burma. The soya plant is very well known,
but is not cultivated on a large scale. The variety grown in
the plains of Pe-Ngapi tend to be forked and to resemble
the wild form. The varieties cultivated in the hill regions
(Shan States) have an erect growth habit and resemble the
types grown in China. Soya is grown in Burma only for local
consumption.
“The Experiment Station of Mandalay-carried out work

in pure line breeding from 1915 to 1919 and from 1924 to
1928 and similar work is now in progress at the Agricultural
Station of Tatkon. Samples of the varieties Pekyat-pyin,
Behrum and Santonauk, analysed at the Imperial Institute,
London, had the following characteristics: these soyas
resemble commercial soyas in respect of composition;
they have a very high protein content; Pe-kyat-pyin and
Santonauk contain less oil than the Chinese and Japanese
varieties; Bechrum is the variety resembling most closely the
standard commercial types.
“Regions of cultivation.–This plant is grown on the river
banks and islands after the subsidence of the floods, also on
sandy up-land soils and in the hill regions and sometimes in
rice nurseries after the young rice plants have been removed.
Trials in introducing foreign varieties have not been
successful. There are three principal native varieties, namely:
“(1) A variety with yellow seed shading to brown in
the region of the hilum, round or oval. The unripe seed is
greenish. This variety includes 3 sub-varieties; one large, one
medium and one small. (2) A variety with greenish yellow
seeds shading to brown in the region of the hilum. Green
seeds are generally unripe. (3) A variety with dark brown
or olive brown seeds shading to black in the region of the
hilum.
“Cultivation.–In Burma no crop rotation exists in
which soya is included though it is sometimes grown in
biennial rotation instead of Mat-pe (Phaseolus Mungo) or
Pe-yin (Phaseolus calcaratus Roxb. [Roxburgh]). The seed
is generally sown broadcast from July to December when
climatic conditions are favourable. After sowing, very little
attention is given to the crop. When the young plants are 10
to 15 cm high the soil is hoed in two directions to remove
weeds and clear the crop. On inundated land no manure is
applied; on other land farm manure is sometimes used. The
harvest is cut with the sickle 90 to 100 days after sowing, the
seed is trodden out by cattle, the yields are from 200 to 670
lb per acre.
“East central region of Burma.–This region includes,
inter alia, the Southern Shan States where soya is
extensively grown. The area cultivated in 1935 amounted to
about 50,000 acres.
“Varieties.–There are two distinct varieties; an early
variety called Hto-nang and a late variety called Hto-nao.
Both varieties have small seeds, yellow and brown. Varieties
from China, Manchuria and India are now being introduced.
“Cultivation.–No precise crop rotation is practised and
manure is rarely used. The entire plant is harvested and
threshed immediately afterwards. The average yield in the
Southern Shan States is about 1000 lb per acre. In the plain
of Burma it is 850 lb.
“Circle of Myingyam (Province of Burma).–The
cultivation of soya is of no importance and no work of
investigation has been undertaken up to the present. Soya is
grown chiefly on the banks of the Irrawaddy and Chindwin
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rivers. The only cultivated variety is a native one, greenish
yellow in colour. It occupies no definite place in crop
rotation. The seed is sown broadcast on land which has
been dug and sometimes harrowed. The yields are about
200 to 250 lb of seed per acre and 1500 to 2000 of forage.”
Address: Rome, Italy.
570. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: India–Berar, Presidency of Madras, Presidency
of Bombay, Bengal and neighbouring Indian States, Assam,
North West Frontier Province, and United Provinces
(Document part). Monthly Bulletin of Science and Practical
Agriculture (International Institute of Agriculture, Rome)
27(8):283T-85T. Aug.
• Summary: “4. India. 4d. Berar: Studies on soya cultivation
were undertaken in 1927 and are still in the experimental
stage. These investigations are made by the Government
Farm of Nagpur. Soya is grown in certain places in the
districts of Napgpur and Akola. The areas cultivated are not
known. There are no native varieties. The foreign varieties
are: Nos. 49-53-57-59. In respect of forage production,
the plant must be early and prolific to compete with other
leguminous crops. Soya does not yet enter into crop rotation,
but it might do well in a rotation including cotton. The yields
are about 1200 lbs of forage and 500 lbs of seed per acre.
“4e. Presidency of Madras: Soya growing has been
studied at the Agricultural Research Stations of Adurai,
Maruteru, Hagari and Nandyal, Samalkota.
“Research work at Adurai.–Started in 1932. Cultivation
is still in the experiment stage and has not developed greatly
on account of the fact that the market is not organised
though numerous varieties grow extremely well in the soils
of the Tanjore delta. Studies at present are limited to variety
trials. There are no native varieties, but 25 varieties have
been introduced 17 of which have flourished. The growth
period is from 3 to 6 months. The land utilised at the Adurai
Station is rice land formed of alluvial deposits from the river
Cauvery. Soya is now being tried in crop rotation with rice
and it is proposed also to cultivate early soyas as a first crop
from June to September in rice land before planting rice
in September-October. The seed is sown broadcast on land
which has been dug and is afterwards turned under either
with the harrow or a light wooden plough. From 10 to 20
lbs of seed is sown per acre. Harvesting takes place when
the plants have begun to lose their leaves and the ripe pods
are yellow or yellowish-brown. The yields are from 1500 to
2000 lbs per acre.
“Research work at Maruteru.–Soya cultivation was
introduced in 1932. As far as is known there are no native
varieties. The varieties introduced are: Burma, Pe-Ngapi,
Kachin, Behrum.”
“Research work at Hagari and Nandyal.–Soya growing
was introduced into this region in 1932-33. Cultivation

trials carried out by the Research Station were not very
successful.”
“Research work at Samalkota.–Soya was introduced
at the Samalkota Experiment Station in 1932. 5 American
and 2 Burmese varieties are being tested. The best results
have been obtained with the varieties Pe-Ngapi and Behrum
(Kachin). Up to 1935, this crop hardly existed outside the
limits if the experimental farm. In 1936 a few seeds were
distributed for trial in the district... In rich irrigable soils,
soya may yield from 1000 to 1500 lbs. per acre.”
“4f. Presidency of Bombay. This leguminous plant was
introduced for the first time in 1932 by the Stock-breeding
Expert, but for the purpose of replacing animal proteins in
poultry feeds. Soya is now on trial on about 50 acres in the
districts of Poona, Nagar, Satara, Sholapur and Ratnagiri
with a view to determining the yields in these localities.
Trials are made also at the Northcote Stock-breeding Farm
at Charodi (district of Ahmadabad [Ahmedabad]), the
Poultry-breeding Farm of Kirkee (district of Poona) and
the Government Stock-breeding Farm of Bankapur (district
of Dharwar). Trials are made with 6 varieties bought from
Calcutta.
“4g. Bengal and neighbouring Indian States. It is
believed that soya was introduced by the Chinese in remote
times. It does not receive any particular attention, the only
investigations known have been carried out at Sabour. At
the Government Farm at Kalimpong variety trials have been
made with 9 or 10 distinct varieties only the majority of
which have now disappeared.
“The principal regions of cultivation are: Nepal, Bhutan,
Sikkim and the north of Bengal (district of Darjeeling [in
India]). In the Darjeeling district, as in the three independent
States mentioned above, the areas cultivated amount to about
20,000 acres. The following are the 5 principal varieties:
small pale yellow, medium white, large brown, small brown,
green... The varieties with large seeds are always preferred.”
Note 1. This is the earliest document seen (Nov. 2010)
that gives soybean production statistics in India or in South
Asia.
Note 2. This is the earliest document seen (Feb. 2012)
concerning soybeans in Bhutan, or the cultivation of
soybeans in Bhutan. This document contains the earliest date
seen for soybeans in Bhutan, or the cultivation of soybeans
in Bhutan (June 1936; one of two documents). The source of
these soybeans is unknown.
“4h. Assam. Soya was introduced in 1913, but so far no
research has been effected. It is grown on about 5 acres at
the Government Experiment Farm at Upper Shillong, near
Shillong, also in the districts of Khasi and Jaintia Hills, but
no information is available on the areas cultivated.
Note 3. As of Oct. 2010, the Jaintia Hills are in Central
Assam and at the far eastern end of the state of Meghalaya,
India.
“4i. North West Frontier Province. None of the trials
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carried out for introducing soya into this province have been
successful. The crop is invariable attacked by Rhizoctonia
Solani Kuhn and no efficacious remedy has been found. Note
4. This is the earliest document seen (July 2006) that clearly
refers to soybeans in Pakistan, or the cultivation of soybeans
in Pakistan–though the cultivation was not successful.
“4j. United Provinces. Soya is hardly cultivated at all
and is confined to a few districts situated at the foot of the
mountains. It is found in the Almora hill regions up to an
altitude of 5,500 feet. It is a crop that should be grown in
the rainy season on very poor soils. The forage, harvested in
November-December before complete maturity, is excellent
for all farm animals.”
Note 5. Each of these places were former provinces
of British India. Berar in west India has been part of
Maharashtra state since 1960. Presidency of Madras in
southeast India on the Coromandel Coast is now the state
of Tamil Nadu. Presidency of Bombay in west India was
divided in 1960 into Gujarat and Maharashtra states. Bengal
in northeast India is now a region encompassing West Bengal
(India) and Bangladesh. Assam in far eastern India is now
a state. North-West Frontier Province became a province
of Pakistan in 1947. United Provinces (of Agra and Oudh)
became the Indian state of Uttar Pradesh. Note: Madhya
Pradesh was formerly named Central Provinces and Berar.
Address: Rome, Italy.

are designed to save all of the beans without cracking them,
delivering them in top-grade condition.
“Low-Cut Bar Saves Beans: John Deere Soy Bean
Combines are the only combines that can work close to the
ground in all field and crop conditions and save the lowgrowing pods. The special low-cut bar, shown below, cuts
as low as 1½ inches from the ground. It averages from two
to three inches lower than other bars and saves from two per
cent to three per cent more beans. That means a saving of
approximately a bushel per acre on a 35-bushel yield at the
cutter bar alone. In many cases, this saving is even greater.
“Other Bean-Saving Features: Canvas-type platform and
elevator conveyors; roomy feeder house with non-winding,
four-winged soy bean beater; all-steel, big-capacity, cleanthreshing cylinder; aggressive straw walkers; big–capacity
cleaning units–these are other John Deere features which
insure a better job of harvesting and further saving of your
soy beans.
“A Size to Meet Your Needs: There’s a money-making
John Deere Soy Bean Combine in the size best suited to
your acreage–the No. 6, Six-Foot, Power-Driven Combine:
the No. 7, 8-Foot Combine; the No. 5-A, 10-or 12-Foot
Combine, and the No. 17, 12- or 16-Foot Combine.
“Investigate this full line at your John Deere dealer’s.
Write John Deere Plow Co., Moline, Illinois, for free
folders.” Address: Moline, Illinois.

571. Allis-Chalmers Manufacturing Co. 1936. Serving
the soy bean industry (Ad). Proceedings of the American
Soybean Association p. 2.
• Summary: A full-page ad. “Since the infancy of the Soy
Bean Industry, Allis-Chalmers has been a pioneer in the
development and manufacture of machinery applicable to its
needs.
“And from the start Allis-Chalmers has published soy
bean bulletins showing the commercial possibilities of this
crop and containing informative data useful to both the
grower and the processor.” “Send for bulletin 1262, ‘Serving
the Soy Bean Processor.’”
Photos show: (1) Rotary Dryers in use at Central Soya
Co. (2) A 10 inch x 42 inch Style “N” mill–at A.E. Staley
Mfg. Co., Decatur, Illinois. This is a two-pair mill for
cracking soybeans. Address: Milwaukee, Wisconsin.

573. Slawson, H.H. 1936. Agriculture’s Jack of all trades:
Introducing the versatile soybean with which you may either
build automobiles or run them and in which many people
see possibilities for farm relief without benefit of subsidy.
Nation’s Business 24(9):24-26, 94. Sept.
• Summary: Contents: Introduction (Henry Ford will need
61,500 acres of soybeans this year). A program for soybeans
(Regional Soybean Laboratory, Urbana, Illinois). Wood
glue from soybeans (I.F. Laucks). Helps bread stay fresh. A
twenty-year development.
Five years ago at the Univ. of Illinois soybean
researchers searched the USA and Canada for commercial
soy products; they collected about 100. “Today that list
numbers more than 300 and the ball seems just beginning to
roll.”
On 1 July 1936 a systematic research program on
soybeans was started at the University of Illinois at Urbana.
Funded by the federal government, with 12 midwestern
state agricultural colleges cooperating, an industrial research
laboratory as been established in Urbana. Dr. O.E. May of
USDA’s Bureau of Chemistry has been placed in charge,
with the “help of Dr. W.J. Morse, government scientist,
who has made the study of soybeans his life work.” The
program will have three objectives: “1. Improvement of
present industrial uses and development of new industrial
uses for soybeans.” 2. Research on the effects of different
processes on the quality and quantity of soybean processes.

572. John Deere Plow Co. 1936. John Deere soy bean
combines: Are built especially for harvesting soy beans (Ad).
Proceedings of the American Soybean Association p. 57.
• Summary: See next page. A full-page ad. “Because they
are built especially for harvesting soy beans, John Deere Soy
Bean Combines save more beans at lower cost and deliver
them in better condition to the grain tank.
“John Deere Soy Bean Combines are not simply small
grain combines that are recommended for soy bean work.
From the special low-cut bar, on through the machine, they
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“3. Facilities for testing different varieties as to adaptability
for industrial use.”
In 1930 a research chemist in a private laboratory
developed a new method for improving the head of foam on
beer–using soy flakes. “Today soybean beer flakes are being
made on a commercial scale in Chicago and from there they
are pouring into many of the country’s biggest breweries.”
In the Pacific Northwest, five new fir plywood factories
(making a total of 23) have been constructed this year–
because glue made from soybeans is less expensive than and
superior to (incl. more water resistant) traditional plywood
glues. Together with several pine plywood factories in
California and British Columbia, they are using tons of the
new soybean glue each day.
The initial impulse for this new industry came from
automobile manufactures who complained that the plywood
they were buying was not sufficiently water resistant. So the
Pacific Coast Plywood Manufacturers Association sponsored
a contest to find a new glue. A newcomer, I.F. Laucks, Inc.,
of Seattle [Washington], won with some soupy stuff that did
not look like glue at all. And “today this soybean glue–its
formula a trade secret–is the standard glue of the plywood
industry. Mr. Laucks discusses the reasons for the success of
this new glue: (1) Most important is its low cost. (2) Since
soybeans are an annual crop, “production can be increased
as the demand grows. This is not true of casein or blood,
which are by-products of other industries more or less fixed
in their production.” (3) It is more uniform. (4) It is more
“foolproof” than other water-resistant bases.
At Iowa State College, Dr. O.R. Sweeney is producing
gasoline from soybean oil; he cracks it by heating to 350ºC
using animal charcoal as a catalyst. He then distils one of the
fractions. The first person to make petroleum from soybean
oil was the Japanese scientist Satow, who made a calcium
soap from the oil then subjected it to destructive distillation
to get light, middle, and heavy grades of petroleum. Forty
gallons of soybean oil yielded about 25 gallons of soybean
petroleum, 33 pounds of glycerine (for use in explosives),
and 480 cubic feet of combustible gas.
The U.S. paint industry was one of the first to make
large use of soybeans–especially in Illinois. Soybean flour
helps bread to stay fresh longer. Soybean lecithin is used
by confectioners. Tanners use soybeans to increase the
grease-absorbing properties of chrome leather. Textile
manufacturers use it to make their fabrics soft, supple, and
lustrous. It is also used by rubber makers, linoleum makers,
soap makers, and sausage and wiener makers. Doctors
prescribe soybean ‘milk’ (which is practically free of starch)
for some babies and many diabetics. Even the family dog
now consumes soybeans, which are less expensive than meat
and make his [or her] coat sleek and shiny.
“Not half the story of this amazing development has
been told here. U.S. soybean production jumped from around
5 million bushels in 1925, to 18.6 million in 1934 and 39.6

million in 1935. Illinois is the leading state.
“Almost two decades ago, when the first president of
the American Farm Bureau Federation, James R. Howard,
was beginning that organization’s constructive efforts to
aid agriculture by other means than politics, he made a
remark which is just beginning to be appreciated at its full
significance.
“’The surest relief for agriculture,’ Mr. Howard said,
‘will come from the production of new agricultural output
that will go to industry rather than to the human stomach.’
“The response to that, so far as soybeans are involved,
is seen in a recent government statement that at present more
than 120 industrial concerns are making soybean products.
They include about 35 soybean mills in ten states and a
number of cottonseed mills which crush soybeans for oil
and meal; 15 soybean flour mills; 20 soybean food products
factories and more than 50 plants where various industrial
commodities are fabricated from the magic soybean.
“It looks as if industry is beginning to know its beans.”
Photos show: (1) A tractor in a field of piles of soybean
hay pushing a device designed to speed the job of getting
the hay to the baler. Caption: In Illinois more than 21
million bushels of soybeans were produced last year. (2) A
warehouse in Manchukuo filled with piles of round soybean
cakes. Two men are carrying 3-4 each on one shoulder up a
wooden ramp. (3) A workman standing by a vat filled with
a thick white liquid. “The first step in making auto parts is
to feed the [soy] bean fibers into the rills that mix them.”
(4) Black auto parts grown on the farm, with a pile of some
soybean powder that has not yet gone to the press. (5)
“Powdered soybean fibers fed into this press come out in the
form of distributor terminal plates for automobiles.”
574. Grain & Feed Journals Consolidated. 1936. Harvesting
soybeans in Illinois. 77(8):362. Oct. 28.
• Summary: “The 1936 soybean harvest has begun in
Illinois, the leading producing state... Illinois is expected to
harvest about 18,000,000 bushels.
“Instead of cutting and binding the soybean plants to be
subsequently threshed in the barnyard the combine reaps and
threshes at the same time, the beans being elevated into a
hopper while the foliage is left on the field.
“About ten of the manufacturers of harvesting machines
are now building these small combines. A combine will
harvest two acres of soybeans in an hour. Two men on the
machine reduce the man labor requirement from 5 hours an
acre to one hour an acre.”
A photo shows a tractor pulling a small “Oliver”
combine on the farm of Robert Whiter, six miles west of
Champaign, Illinois.
575. Loskowske, Corinne. 1936. Canning green soy beans.
Herald (Edison Inst., Dearborn, Michigan) 3(20):1, 3. Oct.
30.
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• Summary: Contains a detailed description of every step in
the process, from cutting and shelling to canning of Manchu
soybeans. “Canning green soy beans is a new process.
It is believed that this is the first time it has been tried;
that is, commercially. Two years ago a few were taken to
Owosso, where they were threshed and canned; last year the
production was 500 cans. They were put on the market and
they sold very well; therefore, this year 1,000 cases were
canned in Dearborn.
“The beans are cut with a binder and hauled to the place
where they are to be threshed. The machine used for this
called a viner. It is the kind of machine that is used to thresh
lima beans and peas. There is a hexagonal cylinder, made up
of screens, in the viner. It revolves in one direction. The stalk
of the beans are passed into this. Inside the cylinder is a shaft
with paddles on it. It revolves in the opposite direction at a
higher speed. These paddles beat the beans out of their pods.
“Soy beans are harder to get out of their pods than peas
or lima beans, because they are fastened to a membrane
which is attached to the pod; therefore, it takes longer for
them to be beaten loose. After the beans are beaten out of
their pods, they fall on a moving canvas. They roll off this
canvas into bushel baskets. The straw passes out and is
stacked in a pile. It will be used for feed for cattle or some of
it may be used for fertilizer.
“The beans are then taken to the fanning mill, where
they are cleaned by passing on to another machine–a washer.
They go down a chute with a riffle-board over which is a
stream of running water. The purpose of this board is to catch
the stones and dirt. This gets rid of all the substances heavier
than water. A screw type of conveyor catches the things
lighter than water and conveys them to an overflow by which
they are carried away from the beans.
“The beans are next put through a spray washer which
has a revolving cylinder on which the beans are carried. As
they pass along this cylinder cold water is sprayed on them.
Then they pass up a goose-neck elevator, which conveys
them to the blancher.”
A photo shows a “machine used for extracting oil from
ripe soy beans. This is the first of its kind used in the oilextraction process. The apparatus is located in Greenfield
village.”
Note 3. This is the earliest document seen (Aug.
2001) that describes machinery or equipment for picking /
harvesting and shelling green soybeans.
576. Hartz, Jacob. 1936. Arkansas’ new money crop: Soy
bean farming shows startling growth in the Rice Belt in past
decade. In: 1936. Eleventh Annual Arkansas Rice Carnival,
October 21-22-23, 1936. Stuttgart, Arkansas. See p. 71-72.
• Summary: “In the spring of 1925 when the Hartz-Thorell
Supply Company and the Peoples National Bank gave
away to their Farmer Customers twenty bushels of Laredo
Soy Beans, at a cost of six dollars a bushel, little did they

think that they had started a new crop movement that today
promises to be the secondary money crop of the Rice Belt.
“Through the follow-up efforts of the Hartz-Thorell
Company in acquainting the farmers of the Rice Belt with
the proper cultural methods to be used in growing soy beans,
as well as the varieties to grow, the acreage has grown very
fast; and it is now estimated that the 1936 crop comprises
between fifty and sixty thousand acres. You can realize from
this the startling growth that this crop has had in such a short
period of time.
“Soy beans are recognized as being the most profitable
clean-up crop for our rice lands. When the crop is properly
cultivated, it will eradicate our bad water grasses, build up
the soil, and at the same time has proven to be a profitable
money crop.”
“Another recent development directly attributed to the
expansion of the soy bean crop is the erection of a five-story
seed plant and elevator now under the course of construction,
in our own city by the Hartz-Thorell Supply Company, at
a cost of $24,000. This plant is being constructed for this
firm’s fast growing soy bean seed business and should assure
the farmers of the Rice Belt a stable market for their soy
bean crops.
“Very valuable assistance has been rendered to our
farmers in the development of the soy bean crop in the
Rice Belt by the good cooperation of G.H. Banks, Assistant
Director of the Rice Branch Experiment Station. The work
carried on by the Station in soy beans has been very nearly
as extensive as their rice work, and much valuable soy bean
data has been gathered together by the Station in the past six
years, and this information may be had for the asking.”
Photos (p. 71) show: A field of irrigated soy beans
with water standing between the rows. Three tractor-pulled
combines in a field combining soy beans. On page 72, titled
“Officials 1936 Rice Carnival,” are portrait photos of Jacob
Hartz and A.R. Thorell.
Note 1. This is the earliest document seen (Oct. 2013)
that mentions Laredo soybeans in connection with Jacob
Hartz Seed Co. We first learn in 1980 that these Laredo
soybeans were purchased from a producer in Illinois.
Note 2. The Foreword to this program book states
that the first Arkansas Rice Carnival was held in Stuttgart
(located in the “heart of the Rice Belt”) in 1909, when the
rice growing industry there was only about five years old.
“In 1929 the idea was abandoned, due to the depression
and this year is the first revival since that date.” A page
titled “Officers–Arkansas Rice Carnival Association
(Incorporated)” shows that Jacob Hartz and A.R. Thorell,
both of the “Hartz-Thorell Supply Co.,” were among the six
directors of the Association.
577. Hurst, W.M.; Humphries, W.R. 1936. Harvesting with
combines. Farmers’ Bulletin (USDA) No. 1761. 36 p. Oct.
• Summary: Contents: Trouble chart. Development of the
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combine. Sizes and types. Description and function of
parts: Header and platform, feeder, cylinder and concaves,
separator, cleaners. Dry grain essential. Operation. Care of
the combine. Combine attachments: Grain wagon bin hitch,
sacking attachment, platform extension, sickles and pickup guards, straw spreader and buncher, windrow harvester
and pick-up, equipment for transporting the combine. Crop
characteristics and combine problems (incl. soybeans, p. 2526).
Contains a good description of each part of a combine.
One cross-sectional illustration (p. 5) shows the platform,
feeder house, conveyor, beater, cylinder, concaves, grate,
beater or stripper, grain and straw elevator, baffle, picker,
agitator, straw walkers, grain return pan, straw spreader, fan,
chaffer, sieve, tailings auger, tailings elevator and spout,
grain auger, grain elevator, rotary weed screen, weed-screen
spout, grain bin, and engine.
Concerning soybeans: “The time of harvesting will vary
somewhat with weather conditions. In a hot, dry fall greater
care should be taken with the varieties tending to shatter. A
few varieties of the nonshattering type, such as the Biloxi,
Manchu, and Mansoy, can be left until dead ripe in almost
any kind of season with but little loss of seed.”
“Varieties of the Wilson, Virginia, Laredo, and Otootan
types frequently lodge badly in very fertile soils and under
such conditions are difficult to harvest. Figure 12 shows a
combine harvesting soybeans.
“Harvesting soybeans with a combine necessitates
the use of special or extra equipment, which is obtainable
from the several manufacturers. This includes pulleys and a
belt for reducing cylinder speed, sprockets for maintaining
normal speed for the rest of the separator; in some cases
special sieves are recommended, although soybeans may be
harvested with the regular sieve equipment used for wheat.
Under some conditions pea and bean concaves are used.
These permit of greater clearance between the cylinder and
the concave teeth and reduce splits to a minimum.”
A photo (p. 26) shows a combine, pulled by a tractor,
harvesting soybeans. One man drives the tractor and another
rides on the combine. “On this machine a spiral conveyor is
used on the header instead of canvas.”
Note: This is the earliest document seen (June 2021)
that mentions the use of an “auger” as part of a combine
for soybean production. Address: 1. Associate agricultural
engineer; 2. Chief engineering aide. Both: Div. of
Mechanical Equipment, Bureau of Agricultural Engineering.
578. Aikman, Duncan. 1936. China’s sacred bean lends us
its magic. New York Times Magazine. Nov. 1. Section 8. p. 7,
20.
• Summary: Begins with a history of the soybean in
East Asia, Europe, and America. In China “the soybean
recognized as the vegetable that gave strength to millions
whose meatless days lasted for centuries. Nursing mothers

throve on it, farm animals grew sleek and strong when
soybeans were mixed in their diet; men and women, ill of
a long list of wasting, degenerative and digestive ailments,
grew better and often recovered entirely when they ate
soybean concoctions plentifully. As far back as 2838 B.C. the
Emperor Shen-Nung, an all-round pundit of China’s ancient
sciences, listed 300 ways in which soy products were good
for human ailments.
“But food and medical uses were only a part of the story.
The rich bean oils were good for lighting homes, for waterproofing the fabrics of the mandarin’s pre-rubber raincoat,
for letting the light through the paper and cloth fabrics that
served he Chinese for windows.”
During the past 20 years power-age technicians have
discovered close to 1,000 uses for soybeans in industry
alone. In its new phase in the 1930s it “seems the entering
wedge for a vast and thriving market for American farm
products in American industry.
“’If we (industrialists) want the farmer to be our
customer,’ Henry Ford said several years ago, ‘we must find
a way to become his customer.’ The bean which has solved
five millenniums of famine and farm-profits problems for
China, today in Mr. Ford’s own opinion is supplying a more
diversified exchange commodity between farm and factory
than any other plant in the vegetable kingdom.”
The more progressive farm economists are beginning to
speak of the “soybean revolution.” But it was really World
War I which gave the “little honorable plant” its first chance
to prove itself in America by helping to fill oil shortages.
“The pioneer laboratory work with plastics during
World War I and down into the early 1920s gave Mr. Ford
the idea that the soybean was the answer to the automobile
manufacturer’s demand for a cheap farm-grown product
that could be used practically anywhere in the motor car’s
anatomy except the engine and the driving shaft. It was an
idea which led to the appointment of a vast soybean research
staff in the Ford factories–and last year to the building of
a $5,000,000 soybean processing plant at the River Rouge
establishment.”
Photos show: (1) Farmers cultivating soybeans in
Manchuria. (2) A man waist-deep in soybeans in a storage
vat filling them into a sack by hand with a wooden box. (3)
Coolies walking across and gang-plank carrying sacks of
soybeans onto a ship for export. (4) A large machine grinding
soybeans to a fine meal or flour. (5) Dolls made of soybean
plastic. (6) A combine harvesting soybeans. (7) Two men
standing among rows of soybeans in a field. (8) Using a
machine to make soybean hay. (9) Close-up of a soybean
plant showing pods, leaves and a hand.
579. Mumford, H.W. 1936. A year’s research at Illinois.
Illinois Agricultural Experiment Station, Annual Report
48:1-331. For the year ended June 30, 1935.
• Summary: Soybeans are discussed in the following
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sections and pages: Soils and crop investigations: Soybean
hay and seed yields sensitive to soil fertility (p. 27-29;
Two bar charts show the dramatic effects of soil treatments
on yields. Seed yields are highest when the soil is treated
with R = residues, L = limestone, and P = rock phosphate.
Soybeans are more acid-tolerant than most of the widely
grown legumes. Nitrogen is usually deficient in acid soils).
Soybean acreage sets new record in crop adjustments (p.
40-41; In 1934, for the first time in history a single legume
occupied more than a million acres of farm land in Illinois;
soybeans occupied only 1,000 acres in 1914 in Illinois. The
10 varieties with the highest seed yields (in bushels per
acre) at Urbana in 1934 were: Type 117, 38.1. Manchuria
13-177, 36.4. Mansoy, 36.3. Scioto, 34.9. A.K. 125, 33.9.
04002-B, 33.4. Illini, 33.2. Macoupin, 32.7. A.K. 146,
32.0. Manchu, 31.5). Work for better soybean varieties is
continued (p. 41-43). Susceptibility to nodulation inherited
characteristic (p. 43-44; “The Peking soybean variety shows
scanty nodulation, whereas Illini is abundantly nodulated”).
Quality of inoculant outweighs its ease of application [in
affecting yields] (p. 44; Those “recommended for use with
water were superior to those designed to be used dry”).
Experiments keeping pace with interest in new crops (p.
69-72; “Investigations on the use of soybean oil for paint
purposes have been continued with satisfactory results”).
Livestock investigations: Home-grown proteins being
brought into wider use (p. 78-79; “Discovery that soybean
oil meal and animal tankage can be used successfully in
fattening cattle has made considerable in the protein buying
habits of Illinois farmers. Formerly all standard protein
concentrates used for balancing beef-cattle rations were
produced mainly outside the corn belt”). Tankage proves
satisfactory supplement for steers (p. 81-83; Ordinary steamrendered tankage is less palatable and less digestible that dryrendered tankage, or meat scrap. Rendering is the process
that converts waste animal tissue into stable, value-added
materials, including fats such as lard and tallow). Lespedeza
hay equals alfalfa for feeding steers (p. 83-86; In this test,
soybean hay was slightly inferior to alfalfa- or lespedeza
hay). Soybeans found richer in certain vitamins than corn (p.
90-91); “Altho record acreages of soybeans are now being
grown, the food value of this crop is only incompletely
understood. Much misinformation on this subject has been
disseminated. In particular very little is known concerning
the vitamin values of soybeans. What information has been
obtained by experimental investigation is contradictory to
some extent. In an attempt to throw some light upon this
latter situation H.H. Mitchell and Jessie R. Beadles, Animal
Nutrition, are investigating the value of whole soybeans as a
source of vitamins A, B, and G, particularly as it compares
with the value of yellow corn.
“Vitamins are food nutrients essential for animal
growth and health. Altho required in extremely small
amounts, they are present in most food materials in very

small concentrations. Hence it is quite possible that
practical rations or diets occasionally may be deficient in
one or more vitamins. Like other good things vitamins
are appreciated most when they are absent. In such cases
pathological conditions develop which are more or less
characteristic of vitamin shortages. When vitamin A is
absent from the diet, for instance, the animal is subject to
an inflammatory condition of the eye, decreased resistance
to disease, stones in the kidney or bladder, and nerve
degeneration. A lack of vitamin B is followed by loss of
appetite, nerve inflammation, paralysis, breathlessness,
and digestive disturbances, while a deficiency of vitamin
G leads to serious inflammations of the mouth and tongue,
extending thruout the alimentary canal, inflammations of
the skin symmetrically distributed, and mental disturbances.
The diseases beriberi and pellagra in man are entirely or in
part the result of dietary deficiencies of vitamins B and G
respectively. Both in human nutrition and in animal nutrition
it is evidently important to discover which foods are good
sources of the various vitamins necessary to animal and
human life.”
Supplemented [corn] silage equal to soybean hay for
sheep (p. 118-20). Soybean meals are compared further for
chick feeding (p. 128-30).
Entomology investigations: Prompt control halts
insect threat to soybean crop (p. 159-60; Cutworms and
armyworms caused heavy damage, but were controlled by
poisoned bait).
Agricultural economics investigations: Accounting
studies show ways to reduce farm costs (p. 200-02; net
profit per acre in 1932, 1933, and 1934 is given for soybeans
{harvested with a combine}, soybeans {threshed}, and
soybean hay. Farmers lost money on all three in 1932
and 1933, but made a profit on all 3 in 1934). Demand is
one of the factors affecting [soy] bean prices (p. 218-19;
“Production of soybeans in Illinois and also in the United
States in 1934 was the highest on record, owing largely to
the AAA {Agricultural Adjustment Act of 1933, which paid
farmers to reduce crop acreage} programs and to the severity
of chinch bug damage”).
Home economics investigations: Best varieties of
soybeans for food being located (p. 298-300; There “is a
rapidly expanding list of manufactured food products made
of or containing soybeans,–that is, soybean flour, oil, and
milk.” About 35 “varieties of soybeans which are known
as vegetable types have been used and compared with the
so-called commercial types.” “The beans while immature
all had a vivid green color which makes them a very
promising fresh vegetable.” Some varieties, such as Illini,
are very acceptable as a garden vegetable in both the green
and mature states. Freedom from shattering in the field is
probably directly connected with difficulty of shelling the
beans in the green state). Address: Dean and Director of the
Station, Urbana, Illinois.
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580. Rouest, Leon; Guerpel, Henry de. 1936. Le soja
français et ses applications agricoles et industrielles [The
French soybean: Its agricultural and industrial applications].
Chateauroux, France: G. Langlois. xxiii + 99 p. 28 cm. [42
ref. Fre]
• Summary: Contents: Preface, by L Brétignière (Prof. at
Grignon, Member of the Academy of Agriculture). Preface
to the first edition, by Louis Forest (1921). Introduction to
this new edition: Soviet Russia and the soybean (le Soja;
includes the story of Rouest’s stay in the Northern Caucasus,
Russia, from 1930 to 1933), Germany and Poland take up
the soya question, the canons [guns] of Germany versus
the Manchurian soybean, a secret contract to provide the
weapons of war, organization of a Polish bank in Manchuria,
Germany cultivates soybeans in Romania and Bulgaria
in preparation for the war, France and the cultivation of
soybeans.
1. What is soja? 2. History of the propagation of soja:
Introduction of the soybean into France and Europe, the
soybean is cultivated in central Europe, in Austria, in 1875,
in France the soybean is the object of numerous trials from
1876 to 1881, its cultivation worldwide, the study and
acclimatization of soya become generalized.
3. Botanical characters of the soybean: And the varieties
of soybeans. 4. Chinese varieties: The soybean in China, the
production of soya in China in 1916 and 1917, production
of soya in the Far East during the year 1928, exportation of
soya from the Far East to Europe.
5. Japanese varieties: The soybean in Japan, varieties
of soya from Indochina and from other Asian countries. 6.
The soybean in America: American varieties, cultivation
of soybeans in Ohio, selection of soya using pure lines in
Connecticut.
7. The soybean in Europe: Italy, Russia, France,
French climatic zones for the cultivation of Soja hispida,
the Atlantic zone, the continental zone, the Mediterranean
zone and climate, can the soybean be cultivated in all the
French climates including those in the north, northeast,
and northwest, speedy production of soybeans in view of
agricultural production and of the creation of early varieties
for the regions in north and northeast France.
8. Instruction for growing soja in France. 9. Soja
in Manchuria. 10. Soja seeds. 11. Selection of soja. 12.
Varieties of soja. 13. Different ways of planting soya seeds.
14. Soy yield. 15. Nitrogen fixation in soya seeds. 16. Tilling
and preparing the earth. 17. Soja fodder. 18. Soja, striking
and improving. 19. Harvesting soja grain. 20. Soja oil. 21.
Soja oil-cake for animal feeding. 22. Vegetable milk, soja
milk and industrial casein.
23. Soja in human food: Soy flour and its applications,
soy bread with wheat, nutritional composition of soja
compared to dry legumes, soy viewed as a dry legume
to replace meat, comparative production of nutritive

elements among the various legumes used for human food,
comparative value in calories of the usual foods and of soja,
preparation of soy soups and meals in compressed tubes,
what varieties of soy can serve the special needs of human
nutrition, Sojenta, potatoes stuffed with soy, force meat balls
(boulettes) of rice and soy, bread of rice and soy, pudding
of soy and rice, soy sprouts and their food value, fresh soy
sprouts in a salad, soy sprouts with vegetables, soy preserves
and confections, soy chocolate, soy coffee, soybeans
conserved in containers, soy with smoked fish, soup with
soy vegetable meat, soymilk soup, omelet with smoked soy
vegetable ham, green soy sprouts, soy cake, soy force-meat
fritters.
24. The utilization of soja in the Far East: Vegetable
cheese (tofu), soy-based condiments, Japanese natto (2
types), Japanese miso, Chinese miso, soy sauce (soyou or
schoziou), making soy sauce in Kwantung, China, making
soy sauce in Japan, koji or molded rice.
25. The culture of soja in North Africa (Rouest has
varieties that would grow and yield well in the French
colonies of Tunisia, Algeria, and Morocco). 26. Opinions of
some authors on soja. Conclusions. Bibliography on soja.
A small photo on the “Dedication” page shows Léon
Rouest (born in Paris on 11 Nov. 1872).
Concerning soy in Russia (USSR) (p. 52-53): In Russia,
the soybean has been known for quite a long time, specially
in Ukraine and Bessarabia, but it was never grown over
a large area, and was given a back seat (low priority) in
agriculture until after the revolution of 1917. It was not until
1926-27 that cultural trials were conducted on farms in the
state of Northern Caucasus (d’Etat du Caucase du Nord).
In the regions of Rostov-on-Don (Rostow-sur-Don; Rostovna-Donu), Eisk (near Krasnodar), Stavropol, Prim-Koumsk,
Yessentuki / Essentuki in the Kuban and Kuban River area
of the North Caucasus region of southern Russia, the yields
were 11 to 16 quintals.
In 1927 there were 600 ha planted to soybeans,
increasing to 17,000 in 1928, in the kolkhoz (collective)
farms or the sovkhoz (state owned) farms.
In 1929-1930 and until 1932-1933 there were very
laudable / praiseworthy efforts to propagate soybeans in
favorable regions, especially in the North Caucasus, but the
soils of this region, although they are very rich and well
suited to soybeans are also very rich in bad weeds and the
results obtained up to the present do not seem favorable. As
I said earlier, the soybean is a technical plant of the intensive
cultivation type. It is very well suited to the soil and climate
of Russia, but it is less well suited to the indolent character of
people who are accustomed to cultivating only small parcels
and who are suddenly, through collectivization, thrown into
cultivating immense fields. In spite of the remarkable efforts
at mechanization, the peasants who submit to collectivization
and who do not yet understand it very well, the cultivation of
soybeans does not assume the importance hoped for (p. 52).
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Note: This is Rouest’s first book about soy since 1930.
Address: France.
581. Courier (The) (Waterloo, Iowa). 1937. New industrial
trackage to be built here soon: W., C.F. & N. and Rock Island
rails to serve Deere, Soy Bean plants. July 27. p. 3, cols. 3-4.
• Summary: “Construction of three new railroad tracks,
totaling about 1,400 feet in length, to provide more storage
space and facilitate switching, will be begun soon at the John
Deere Tractor company yard and at the Soy Bean Processing
company plant.”
The tracks will be built by the Waterloo, Cedar Falls &
Northern railroad in its yard...
“New trackage is also planned for the Soy Bean
Processing company, which has under construction four
new bins to store soybeans, W.E. Flumerfelt, Manager, said
Tuesday.
“New Rock Island Spur: The Rock Island railroad will
build another spur track, parallel to the one which now runs
alongside the Galloway company building which houses the
soy bean company’s oil extraction mill. This track, about
300 feet long, will expedite unloading of soy beans and
will supplement the present freight service into the plant...”
Address: Iowa.
582. Washington Post. 1937. Lowly soybean startles capital
as exhibit illustrates varied uses. Aug. 18. p. 15.
• Summary: “The soybean, chameleon of agriculture, made
its formal debut in Washington [DC] last night when an
exhibit of its wonders, mounted in a Pennsylvania Railroad
car, stopped for two hours in Union Station.” It met with
popular approval as shown by the continuous flow of visitors
which filed through the car. The “spectators were all amazed
to see one little bean pop up under so many different guises.”
A series of charts showed how the U.S. soybean crop has
developed from 5,000,000 bushels in 1925 to 37,000,000 in
1935 and about 20,000,000 more [i.e., 57,000,000 bushels]
this year.
Describes many of the different ways that soybeans can
be used. Handfuls of roasted salted soybeans, courtesy of the
American Soybean Association, were served to visitors. They
tasted like a cross between peanuts and almonds. Madison
Agricultural College, a Seventh Day Adventist institution
in Madison, Tennessee, has developed a “number of meat
substitutes, including an enticing ‘ham’ loaf, and a coffee
substitute.
A series of harvest scenes showed how harvesting
methods have changed. “The biggest step forward was the
perfection of the combine, the forerunner of which was
developed in 1925 by the late Harvey Spaulding Clapp,
son of the late Moses Edwin Clapp, of Minnesota. Clap
grew soybeans on his Virginia estate, which used to be part
of Mount Vernon. According to Russell G. East, general
agricultural agent for the Pennsylvania Railroad and director

of the exhibit, it was Clapp who conceived the idea of a
machine which would beat the beans from the pods as the
plants stood in the field.” The plants are left standing and
gradually turn to hay.
In 1804, the soybean was introduced to the United States
from China, “where natives have grown it for roughly 5,000
years. Orientals use it solely for food. Soybean sauce is
familiar to all lovers of Chinese dishes.”
583. Allis-Chalmers. 1937. Modern equipment for soy
bean mills (Ad). Proceedings of the American Soybean
Association p. 68.
• Summary: A full-page ad. “A complete engineering and
equipment service for either the mechanical or solvent
systems. Bulletin 1262, ‘Serving the Soy Bean Processor,’
will be sent to you on request.” “Allis-Chalmers: Equipment
engineers to industry.”
Photos show: (1) A 10 inch x 42 inch two-pair mill for
cracking soybeans. (2) Style “H” rotary Dryer for soybean
meal. (3) A 32 inch by 40 inch soybean flaking mill for
solvent system. Address: Milwaukee, Wisconsin.
584. Avery Farm Machinery Co. 1937. Now the new Avery
Harvest-All (Ad). Proceedings of the American Soybean
Association Inside front cover.
• Summary: See next page. A full-page green-on-white
ad. Large capacity: 67 inch cut. 38 inch cylinder. 38 inch
straw rack. 38 inch shoe. 38 inch fan. “A convenient oneman machine: Height of cut regulated by the operator from
his seat on the tractor.” “Just the machine for your soybean
harvest: The Avery Harvest-All can be supplied with either
Power Take-off Drive or auxiliary motor.” It was “designed
by Avery engineers with suggestions from Farmers. Avery
are pioneers in building Better Threshers and Better
Combines.” Write for more information. Address: Peoria,
Illinois.
585. John Deere. 1937. Save money, save beans with a John
Deere soy bean combine (Ad). Proceedings of the American
Soybean Association p. 65.
• Summary: A full-page black-and-white ad. “John Deere
Combines are built to do a better job of harvesting soy beans.
The famous low-cut bar cuts as low as 1½ inches from the
ground, saving the low-growing pods and down and tangled
beans that are missed by combines with the ordinary cutter
bar.
“Canvas-type platform and elevator conveyors; roomy
feeder house; all-steel, big-capacity, clean-threshing cylinder;
special drum spike-tooth separating cylinder; aggressive
straw walkers; big-capacity cleaning units...” A photo shows
a John Deere combine in action, being pulled by a tractor
in a field of soy beans. An illustration shows “the special
low-cut bar that saves from 2% to 3% more beans.” Address:
Moline, Illinois.
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586. Ross, R.C. 1937. Changes in costs and practices in
the production of soybeans. Proceedings of the American
Soybean Association p. 52-57. 17th annual meeting. Held 1416 Sept. at Urbana, Illinois.
• Summary: See next page. Contents: Introduction: land
charges, operating costs, changes in costs. Differences
between farms. Income and profit. The future trend of costs.
Tables: (1) Soybean costs for two periods and for
different methods of harvesting. East central Illinois. The
two periods are 1927-31 and 1932-36. For each period the
methods of harvesting are: Combine, binder and thresher,
and hay (6 columns). In the far left column are: before
harvest, harvesting, and land. Total. Profit, cost (per bushel
or ton), and yield. The only method of harvesting that gave a
profit in both time periods was a combine.
(2) Cost per acre on selected farms, 1936. East central
Illinois. The farms are: 1936 average 27 farms, Farm A,
Farm B, Farm C, Farm D. Column 1 is:
Acres in soybeans
Yield an acre (bu.)
Labor an acre: man hours, horse hours, tractor hours,
truck miles.
Before-harvest costs: man labor, horse labor, tractor use,
truck use, machinery, seed, fertilizer, general farm expenses,
miscellaneous.
Total before-harvest costs.
Harvesting costs: man labor, horse labor, tractor use,
truck use, combining.
Total harvest costs
Total operating costs
Taxes
Interest on land
Total cost
Income
Grain (1)
Straw
Pasture
Total income
Net profit an acre
Net cost a bushel
(1) Based on market price at harvest time.
“Income and profit: The income from soybeans is
largely a matter of yields produced and market prices. Profits
depend, of course, upon the difference between production
costs and income. Many of you may have been surprised that
the profits shown were not larger. You will recall that prices
in recent years have been far from stable. For the past five
years the average per-acre profits, when income was figured
at market prices at harvest time, were as follows: 1932, a
loss of $5.89; 1933, a loss of $3.45; 1934, a profit of $4.54;
1935, $3.56, and 1936, $8.63. Most growers do not figure
actual costs, but rather the difference between the income
and cash expense; and cash expense represents only about

one-fourth the total. When there are losses, a farmer doesn’t
necessarily go bankrupt but contributes his labor or use of
power, equipment or land without getting full compensation.
Recall, also, the differences between individual growers.
Some do better than average, and those who lose, hope for
better success the next year.
“The Future Trend of Costs: What is the trend of
costs for the future? We are in a period of generally rising
prices, and various comparisons with the 1929 peak are not
uncommon. Increases in wage levels, prices of machinery
and land values all point to higher costs. Are we likely to go
back to pre-depression levels when soybean costs equalled a
dollar a bushel? While soybean costs may increase somewhat
it appears unlikely that they will reach the earlier level. This
prediction is based upon two factors: first, the more efficient
methods made possible through the use of modern equipment
help to keep acre costs low; and second, the improvement in
varieties and technique have tended to raise acre yields. In
this connection it should be remembered that higher yields
take more from the land, and increasing acreages place a
drain on more of the farm, and it is entirely possible that
unless we follow good practices which will maintain fertility,
and control erosion on rolling land, our present success may
prove our future undoing.” Address: Dep. of Agricultural
Economics, Univ. of Illinois, Urbana.
587. Young, A.L. 1937. Soybean harvesting studies.
Proceedings of the American Soybean Association p. 58-62.
17th annual meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “Seven years ago, during the 1930 meeting of
this association, I talked to you about soybean harvesting
machinery. I told you then of how the first combine had
been brought into Illinois in the fall of 1924, primarily as
an experiment to see if it could be used for the harvesting
and threshing of soybeans more satisfactorily than other
machines then available. I mentioned that one of the chief
problems was that of harvesting and threshing in such a way
as to save a reasonably high percentage of the crop. Binding
and threshing from shock was the common method of
handling small grain crops, and when farmers began to grow
soybeans, they attempted to handle them in this same way.
The stationary threshers, when properly equipped, would
thresh the bound beans quite satisfactorily, and probably
put no greater percentage of them in the straw stack than
they did of wheat or oats. But field losses tended to be high.
Even when cutting as low as possible, the binder cutter bar
would pass over a considerable number of the pods. Beans
shelled out by the reel, even though they fell on the platform
canvas, and others, knocked out by the packers, were likely
to be lost. Further losses occurred when the bundles were
dropped on the ground, and again when they were picked up
and placed in shocks. Perhaps the biggest loss of all occurred
when the shocks were gathered up and hauled to the thresher.
Tests in this and other states showed the total losses, with
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average field and crop conditions, to run from 15 to 25 per
cent, and from three to five times as much as for wheat
or oats under similar conditions. Other possible methods,
such as mowing and raking, or cutting with the self-rake
reaper, and then, after they had dried, gathering them up and
threshing them, gave even greater losses.
“Combining of either standing or windrowed grain had
definitely established itself as a satisfactory method in all
states west of the Missouri River. That it could be used for
wheat and oats in the cornbelt states where rains were much
more frequent seemed, then, very improbable, but at least it
was worth trying on soybeans. It was true that soybean fields
were often weedy, and weeds tended to interfere seriously
with the combining of standing grain. But if necessary, the
harvesting of soybeans could be postponed until frost had
killed both weeds and the soybean plants, after which they
would dry rapidly. By 1930 that first experimental machine

had increased to several hundred in the
state. Their owners were using them not
only for the harvesting and threshing of
soybeans, but also on most of their other
small grain crops. It was felt, however,
that soybeans, of all crops commonly
grown in this section, was the one that
could be most satisfactorily combined.
In fact, many at that time believed that
a combine should not be purchased
unless a fairly large acreage of soybeans
would be available for harvesting, and
often the acreage of soybeans being
grown tended to increase after combines
became available for their harvesting.
Tests that had been made to determine
grain losses indicated that in wheat
and oats the combine saved a higher
percentage of the grain than did the
binder and thresher in dry seasons, but
that in wet seasons, when fields tended
to be weedy, the reverse was true. In
soybean fields, however, combining
seemed to always give the lower
losses, regardless of field and weather
conditions. Total losses in tests made on
combines in Illinois had averaged 12.6
per cent in 1925, 8.9 per cent in 1926,
11.4 per cent in 1927, 9.0 per cent in
1929, 6.9 per cent in 1930; and while
mentioning these figures, I might add
that further tests made in 1935 showed
an average loss of 9.3 per cent, and
those of 1936 7.6 per cent. Moreover,
combining very materially reduced
man labor requirements, and apparently
considerably reduced the total cost of
harvesting and threshing.
“There were not, however, in 1930, enough combines
to harvest all the soybeans, even in those sections where
combines were most numerous. Custom operators were
often contracting larger acreages than could be cut before
bad weather set in, and all too often this resulted in heavy
losses. Weedy fields often prevented cutting as early in
the fall as was desirable. Windrowing, so that the beans
could dry before being threshed with the combine, did not
seem practical, as the extra handling would increase both
losses and costs, and with the stubble too short to hold
the windrows away from the ground, there would likely
be considerable spoilage if the windrows were left on the
ground during a protracted period of wet weather. For those
reasons, many farmers then felt that they preferred binding
and threshing, and it was generally agreed that binding and
threshing at the proper time was better than taking a chance
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on getting a combine very late in the season. A few farmers
argued that the straw obtained when threshing from shock
had enough value as feed to offset the increased cost of
handling by this method as compared with combining.
“Today, in those sections where combines are most
numerous, and in general that is where the largest acreages
of soybeans are grown, you find very few soybeans being
bound and threshed with stationary machines. The small
combine is now appearing, and as a result combining is
likely to become more prevalent in those areas where small
acreages of grain, small fields, and rolling ground have
largely prevented the use of the larger machines. Such
studies of these small machines as we have been able to
make would indicate that they will harvest the soybeans as
satisfactorily as the larger machines if properly operated. So
perhaps we would be justified in prophesying that combining
is to be well-nigh universally the method by which soybeans
are to be harvested and threshed in the future.
“After 1931 field studies of soybean harvesting were
largely discontinued until 1935, when efforts were begun to
check the work of the smaller combines. Similar work was
continued in 1936. Apparently the small combine will not
greatly change the situation as regards soybean harvesting.
Cutter bar or harvesting losses have tended so far to be
somewhat higher for these small machines than for the larger
combines, mainly the result, no doubt, of somewhat higher
operating speeds, and the fact that the operators have in
many cases been men who never before operated a combine.
The shorter cutter bars, ground-driven reels, and in some
cases, reels that can be adjusted as to position while the
machine is in motion, should, with careful operation, make
cutter bar or harvesting losses as small if not less than for the
larger machines.
“On the other hand, the threshing loss, or grain escaping
with the straw and chaff, seems to have averaged slightly
lower for the small machines, and this of course tends
to offset the greater cutter bar losses. Most of the small
combines are designed primarily for operation by power
take-off from the tractor, and therefore should have greater
threshing, separating and cleaning capacity in proportion
to cutter bar length than do the machines equipped with
auxiliary engine. This greater capacity, unless it is offset by a
very rapid rate of travel over the ground, should tend to make
threshing losses lower. It should also permit as good if not
better cleaning of the grain, and this should tend to reduce
the average moisture content of the threshed beans, since
very often the foreign material left in the grain is of higher
moisture content than the grain itself.
“There has, perhaps, been some increase in the use
of rubbing type cylinders and concave bars as against the
toothed cylinder and concave. One small combine, as you
know, has a cylinder of this type that is equal in length to that
of the cutter bar. One advantage of this type is that cylinder
and concave do not have to be held in as accurate alignment

as is necessary where teeth are used; consequently the
combine frame can be built lighter and less costly. It is also
claimed that in combining a weedy field the weeds are not
broken into as small pieces as when the toothed cylinder is
used, and consequently there is less tendency for this foreign
material to go into the tank with the threshed grain. We one
time thought the rubbing-type cylinders would crack and
split fewer beans than those with teeth, but so far that does
not seem to have been the case. The speed of the toothed
cylinder, when threshing soybeans, must in general be
reduced to about one-half that recommended for wheat. We
are not certain just what speed the rubbing cylinder should be
given. Reducing it by one-half requires keeping the rubbing
bars set fairly close in order to shell out all the beans, and
all too often an excessive number are split. There is some
evidence that better results might be obtained by running the
cylinder at higher speed and setting the rubbing bars farther
away or even removing them entirely.
“I have said so much about combining that perhaps
you are wondering if you should attempt to grow soybeans
when a combine is not available for harvesting them.
However, binding and threshing is entirely practical, and
is to be preferred to taking the risk of waiting until late in
the fall for a combine. With a little care, you may be able
to save almost as many of the beans as your neighbor does
with his combine, and perhaps they will be cleaned a little
better. Try running a dump rake down the windrows after
the shocks are picked up; you may be surprised at how many
beans you can save in this way, for our tests have indicated
that most of this loss consists of beans still in the pod and
still attached to stems that have fallen from the bundles.
Remember that the cylinder speed must be reduced to about
half that recommended for other grain, but the rest of the
machine kept at regular speed. Use as few concave teeth
as possible and still knock the beans out of the pods. A few
concave teeth well up is often better than more teeth farther
away; when the beans are extremely dry, you may need
no concave teeth. If the adjustable sieves do not provide
satisfactory cleaning, try as the bottom sieve one with round
holes. Do not let many shelled beans return to the cylinder in
the tailings, as they are then much more apt to be split. Use
a weed screen with openings large enough to take out most
of the split beans, and keep it clean so it will do some good.”
Continued. Address: Dep. of Agricultural Engineering, Univ.
of Illinois, Urbana.
588. Young, A.L. 1937. Soybean harvesting studies
(Continued–Document part II). Proceedings of the American
Soybean Association p. 58-62. 17th annual meeting. Held 1416 Sept. at Urbana, Illinois.
• Summary: (Continued): “I have already mentioned many
of the factors that contribute to satisfactory combining.
Modern machines make it possible to cut very close to the
ground, providing it is not too rough. Ridges formed by
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planting in rows and cultivating is a disadvantage in this
respect. On the other hand the cultivated beans are much
more apt to be free of weeds, and that certainly helps a lot,
especially before the weeds have been killed by frost.
“The divider has a tough job where a heavy growth of
beans, and perhaps weeds, has lodged into a tangled mat. The
two common methods of handling such a condition are (1)
to use a rather large divider that projects well ahead of the
cutter bar and opens up a good path for the regular divider
at the end of the header, or (2) to let a curved rod or bar,
extending forward and upward from the point of the regular
divider, hold down the mat while the sickle cuts through it.
Either method is likely to cause shattering of a few beans.
“Manufacturers have never seen fit to equip their larger
machines with quickly adjustable reels, such as are common
on binders, but are experimenting with these on some of the
five and six foot machines now coming out. Special sheet
metal shields are sometimes used at the ends of the reel.
Pieces of belting or similar flexible material fastened to the
outer edge of the reel slats will sometimes help wipe badly
lodged beans back onto the platform canvas.
“What has been said about cylinder speeds, and number
and position of concave teeth, applies to combines as well as
to stationary threshers. Knocking the beans out of the pods is
sometimes a little more difficult when combining.
“Cracking and splitting the beans should be no more of
a problem when combining than when using the stationary
machine, except that there may be a greater tendency to
return shelled beans in the tailings. In the fall of 1930 we
collected 50 samples of beans, half from threshers and half
from combines, as they worked in the field. These machines
were all in the same area, and working under similar field
and weather conditions. The samples from the combines
showed 9.6 per cent splits, and those from threshers 10.6 per
cent. This average seems entirely too high, especially as in
the group there were both combines and threshers that were
splitting less than 2 per cent. Concaves with extra thin teeth
are sometimes used for beans, and they probably do tend to
reduce splitting.
“It is, of course, more difficult to do a good job of
cleaning with the combine than with the stationary machine.
The area of cleaning sieves and screens is sometimes smaller
in proportion to the amount of material being handled; the
machine is jolting over more or less rough ground and is
seldom level. Foreign material is often high in moisture and
so heavy that it cannot easily be separated from the beans.
Use a strong blast, especially at the front edge of the sieves.
“Finally, remember that the season for combining of
beans is short at the best. Try to have your machine in the
best of mechanical condition before the season starts, so that
there will be a minimum of delay due to breakage or other
mechanical trouble. Make stops for emptying of tank, and
lubrication of the machine, as brief as possible. Employ relief
operators over the noon hour, or carry lunches and make the

stop short. Try to grow varieties that are non-shattering, and
that tend to mature early in the fall. Keep your fields as free
of weeds as possible. You will have more beans, you can
start harvesting them sooner, and can do the harvesting and
threshing with much less grief. Doing a good job of growing
your beans will greatly reduce the problem of combining
them.” Address: Dep. of Agricultural Engineering, Univ. of
Illinois, Urbana.
589. Burlington Free Press and Times. 1937. 350 farmers
attend demonstration of soy bean reaping in Addison:
Witness combines at work and hear Dean J.L. Hills, Prof.
W.J. Morse, Chief of Federal Soy Bean Activities, and Prof.
R.G. Wiggans of Cornell University, discuss values of high
protein forage crop. Joseph Winterbotham presides. Oct. 5.
• Summary: Contents: Introduction. Speakers. Soy bean and
alfalfa cousins. Plant close in rows. 1937 soy bean yield.
Combines work best. Combine at work.
Photos show: (1) Joseph Winterbotham. (2) Prof. W.J.
Morse. (3) Prof. R.G. Wiggans. (4) Dean J.L. Hills. (5) A
combine mowing soybeans on the Scott farm in Addison.
590. Webster, James E. 1937. Soybeans in Oklahoma.
Oklahoma Farm Chemurgic Conference, Proceedings 1:1-8.
Nov. (Chem. Abst. 34:5194). [7 ref]
• Summary: On the title page: “Proceedings of the First
Oklahoma Farm Chemurgic Conference. Municipal
Auditorium, in Oklahoma City’s Civic Center. Nov. 9 and
10, 1937.”
Contents: Introduction. Uses (industrial). Food uses
(soybean milk, a kind of vegetable cheese [tofu], soybean
flour, oil). Soybeans in Oklahoma (a table shows that
soybeans harvested increased from 6,000 acres and 4,500
bu in 1927 to and estimated 19,000 acres and 12,000 bu in
1936).
Soybeans are best suited to eastern Oklahoma. One
problem is erratic rainfall.
This presentation begins: “In the time allotted me, I
wish to review for you something of the history of soybean
culture in the United States; also, tell you something of its
present importance to farmers and industrialists; and finally,
to present to you something of the present status and future
importance of the soybean crop to Oklahoma, as revealed by
a study of our experimental data.
“The soybean is a summer leguminous annual with
branched and rather woody stems growing from 2 to 3.5 feet
or more in height. The plant has a wide adaption [adaptation]
and is grown in many sections of the United States, being
more acid-tolerant than most of the legume crops grown in
the corn belt. In general, it seems to require about the same
climatic and soil conditions as corn, and may be harvested
with a binder or combine and threshed with a small grain
thresher when a few adjustments have been made.
“The soybean plant is one of the oldest crops grown,
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being described in a Chinese book written nearly fifty
centuries ago. In China and Japan, the soybean has been
and still is of prime importance and may be considered the
outstanding legume grown in these countries. Records show
that the bean was introduced into this country as early as
1804, but has become of importance only in the last twenty
years or so. To quote from an article by Professor Burlison
of the University of Illinois–’Two decades ago the soybean
was only a substitute in American agriculture. Today there
are few, if any, crops that outrank it in interest and future
possibilities. The need, in 1920, was for more legumes in the
rotation, more home-grown, high-protein feeds in the feed
bin, and substitutes for red clover and oats in the rotation.
For these purposes, the soybean was then promising.
This early promise has been more than fulfilled. The real
preeminence of the soybean, however, was to come later
with the trend toward the development of industrial uses for
agricultural products, the finding of new uses for old crops,
and the creation of new markets for the farmer. It is with this
new outlook for agriculture that the soybean has become the
wonder bean.’”
The section titled “Uses” (p. 2) states (p. 2-3): “The
meal is also used to produce a glue which is widely used
in the plywood industry and in the manufacture of soybean
flour which will be discussed under food products.
“Regarding uses for the oil it will probably be of interest
to quote some figures showing the factory consumption of
this product in 1935. Of approximately 92 million pounds
used, 52 million pounds were used in shortenings and
compounds, 2 million pounds in oleomargarine, 9 million
pounds in other edible products, 2.5 million pounds in soap,
13 million pounds in paints and varnishes, 5 million pounds
in linoleums and oil cloth, and the remainder in uses of lesser
amounts. Little needs to be said about these uses, which are
self-explanatory, unless it is the use in paints. It is perhaps
needless to recall to mind the use that the Ford Motor
Company is making of the oil in the manufacture of enamels
for motor cars. As a result of farmer interest in 1935, much
research has been done upon the use of soybean oil paint
at the University of Illinois. It was estimated that one out
of every ten farmers in Illinois had one or more buildings
painted with soybean oil paint. For my own part, this
summer in redecorating my home, I found that one of my
interior paints contained a considerable quantity of soybean
oil. Quoting again from Professor Burlison,–’Results of
the exposure and other tests indicate that soybean oil has a
permanent place in the manufacture of paint. The condition
of the panels supports the findings of other workers to the
effect that 30 percent and more of the oil used in the paint
can consist of soybean oil when properly treated and when
driers suited to this kind of oil are used.’
“Unquestionably, the amounts used in the different
industries will bear considerable relation to the price, and,
at the present time, November 1, soybean oil is quoted at

eight and one-half cents a pound, cottonseed oil at nine and
one-fourth cents a pound, peanut oil at seven cents a pound,
and linseed oil at about eleven and a-half cents a pound.
The soybean oil also contains a valuable fat-like constituent
known as lecithin, and this can be extracted and sold as
a separate product for use in the medical field and in the
manufacture of confections such as fine chocolates, and in
the baking industry.”
Dr. H. J. Harper, Professor of Soils at the Oklahoma
A. & M. College, in a letter to the speaker, says–’Soybean
yields in Oklahoma are quite variable because of erratic
rainfall and high temperatures which occur during the
summer time. Seed production is more seriously affected
than forage. Experiments which have been conducted
recently indicate that additional research is needed in order
to determine the adaptation of new varieties which have
been produced from crosses between some of the yellow and
black soybeans.
“’The most promising area for soybean production
occurs in the eastern one-third of the state. Because of a
wide variation in soi1 fertility, yields of soybeans obtained in
different soil types will be quite variable. Experiments have
been conducted which show that phosphorus fertilization
will double and sometimes triple the yield of soybean hay.
“’Definite information is not available concerning
the effect of fertilization on the yield of seed. Soybeans
harvested for seed would not be as harmful as far as the
removal of plant nutrients are concerned as soybeans
harvested for hay. Nitrogen and phosphorus are the important
nutrients removed in the seed.
“’One of the big problems in successful soybean
production in Oklahoma has been the sparse nodule
development which occurs during periods of limited rainfall.
When nodules are not present on soybeans, no nitrogen will
be added to the soil. Since the soybean is also planted in
rows and cultivated, it cannot be considered a crop which
will protect the soil from erosion. Close planting of the beans
does not give very good results as far as forage yields are
concerned.
“’Those individuals who have been interested in the
problem of comparing cotton seed production with soybean
production in Oklahoma believe that the income from
soybeans and cotton seed will be quite similar, whereas the
cotton farmers will have in addition to his cotton seed the
income from the lint. If soybeans can be grown in areas
where boll weevil damage is severe and it appears that the
market will be sufficiently stable to warrant a change in
farming practices, no expensive machinery will be needed
other than that which is already available on the average row
crop farm, consequently a shift to soybeans will be easier
than a shift to small grain.’” Address: PhD, Oklahoma Agric.
Exp. Station, Stillwater, Oklahoma.
591. Bailey, C.F. 1937. Dominion Experimental Station,
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Fredericton, N.B. [New Brunswick]: Results of experiments
1931-1936 inclusive. In: 1937. Experimental Farms Reports
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa,
Canada: Canada Department of Agriculture, Dominion
Experimental Farms. See p. 38-40.
• Summary: In the section on forage crops, the subsection
titled “Annual Hays” (p. 38-39) notes that 90 lb of Mandarin
soybeans yielded 2.02 tons/acre of hay and 90 lb of
Wisconsin Black soybeans yielded 2.01 tons of hay. These
soybeans were tested for 3 years, from 1934 to 1936. “The
yields were not as large as those from either oats alone,
the oat mixtures, or the millets. The hay, however, was of
superior quality, as it had a high percentage of protein. By
using straddles, this crop was readily made into hay... Oats,
oat mixtures and soybeans were sown with an ordinary grain
drill.”
The next subsection, titled “Soybean,” states: “While
the widespread interest shown by farmers in New Brunswick
in the soybean is largely due to the good results obtained
in other provinces of Canada, and the United States, where
the growing season is longer, results obtained at this station
indicate that fair yields can be obtained in this section of
New Brunswick. When the high percentage of protein in the
soybean is taken into consideration, the possibilities of this
crop seem well worthy of consideration.
“Early maturing soybeans have ripened satisfactorily
every year. Medium early varieties usually ripen seed and
they have produced the largest yields in favourable seasons...
The late maturing varieties such as Manchu, Disco and
O.A.C. 211 have not been suitable as a seed crop even in
favourable years.
“For the three years 1933, 1934 and 1935, Manchu
(Hudson) and Mandarin, two medium early varieties,
yielded an average of 26.61 and 26.6 bushels seed per
acre respectively. In the same period Wisconsin Black and
Manitoba Brown, two early varieties, yielded 24.69 and
23.11 bushels per acre respectively...
“Manitoba Brown, which is the earliest variety tested,
required 117 days to mature in 1933 and 1934, and 130
days in 1935. Also discusses varietal tests in 1935 and 1936,
effect of inoculation on yield, effect of superphosphate on
maturity, and the use of soybeans for hay.” Address: B.S.A.,
Superintendent (of this station).
592. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans: Methods in breeding (Document part). Yearbook
of Agriculture (USDA) p. 1154-89. For the year 1937. See p.
1164-68.
• Summary: “The soybean is normally a self-fertilized plant,
the flowers being perfect, producing both pollen grains and
ovules. The flowers are completely self-fertile, as shown
by experiments carried on by Piper and Morse (30) at the
Arlington Experiment Farm, Arlington, Virginia (near
Washington, D.C.), in 1909.”

Note 1. Flowers may be described as either perfect or
imperfect based on the presence of plant sexual reproductive
structures. A perfect flower is one in which both male and
female reproductive structures are present. Both androecium
(whorl of stamens) and gynoecium (whorl of carpels or
pistil) are located on the same flower.
Note 2. A flower has 7 parts:
1. Pistil. The pistil is considered the “female” part of a
flower because it produces seeds.
2. Petal. The petal is the colored part of the flower that
gives it a unique shape.
3. Stamen. The stamen is considered the “male” part of a
flower because it produces the pollen.
4. Leaf.
5. Stem.
6. Receptacle.
7. Sepal. Collectively the sepals are called the calyx
(plural calyces).
“After varieties are selected or developed the grower
faces the problem of maintaining them as pure strains.
Commercial varieties of soybeans are in general relatively
pure because the plant is self fertilized. However, in a field
of a single variety one often finds more or less offtype plants.
Such mixtures may be brought about by careless methods of
planting and threshing, by natural crossing, and by mutation.
No natural crossing will result if mechanical mixtures are
avoided. Mutations rarely occur and therefore are not an
important factor. A variety can be kept relatively pure by
careful methods of planting and threshing and by roguing out
offtype plants.
“Natural and Artificial Crossing: Previous to 1907 it was
quite generally assumed that natural crossing in the soybean
did not occur. In that year oddly colored seeds were noted in
the variety rows and plots at the Arlington Experiment Farm,
and were selected by Piper and Morse (30). The progeny
of these seeds in 1908 showed segregation for various seed
and plant characters. In that year more than 100 single
plants of supposed hybrid origin were selected and most of
these broke up in the following year in simple Mendelian
proportions, indicating that they were natural hybrids. It is
often easy to detect hybrids by the peculiar coloration of the
seeds (fig. 7). Among the more striking colors are yellow
or green with narrow streaks or bands of black or brown
beginning usually at the hilum and extending over half or
more of the seed, or mainly centered about the hilum. Hybrid
plants are also often distinguished by the unusual form of the
pods near the tips of the branches. They are more swollen
and the seeds are more crowded than normal; the pods are
often thinner walled and much less pubescent, sometimes
being nearly smooth.
“Natural crossing in soybeans has been studied to some
extent by various investigators and it is quite generally
agreed that a limited amount does occur, but that it is much
less than 1 percent.
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“Even this small amount of natural crossing undoubtedly
is responsible for many of the mixtures now occurring in
our standard varieties. The crossing is made possible by
the mechanical mixing of seed through careless methods
of planting and harvesting. After finishing with one variety,
the planters or harvesters are not thoroughly cleaned before
starting on another, so that the two varieties are mixed in the
same field. An excellent illustration of this is afforded by the
Mammoth Yellow variety now produced in eastern North
Carolina. For many years this was the only variety grown
in that section and it remained pure. As other varieties were
introduced, the Mammoth Yellow seed became more or less
mixed and it is now difficult to find fields without offtypes.
“Natural crossing in soybeans is undoubtedly brought
about by small insects. Thrips have been observed to be very
common in the soybean flowers at the Arlington Experiment
Farm. Bees and other insects have also been observed
working on soybean flowers. Studies by many investigators
at various places indicate that soybean plants growing in
contact with one another are more likely to be crossed than
plants separated by a few feet.
“Because the flower is very small and easily injured,
the work of making artificial crosses with the soybean is a
difficult and tedious operation. Under field conditions at the
Arlington Experiment Farm, Piper and Morse (31) made
successful crosses in about 20 percent of the operations.
In the greenhouse, where it is difficult to secure normal
behavior in the soybean plant in winter, no success has
thus far attended efforts to produce hybrids. Under winter
conditions, the plants are small and bear few flowers, which
do not develop and open normally and which apparently
become fertilized in the very early bud stage. Woodworth
(63), in crossing studies, found that soybean crosses can
be made in the greenhouse as well as in the field provided
artificial light is used. Light from 500-watt bulbs was used
in the early stages of plant growth to induce good vegetative
development, and then the light was shut off to induce
flowering. The percentage of successful crosses is said to
compare favorably with that ordinarily obtained under field
conditions.
“Crossing the flowers in the afternoon from 3 to 7
o’clock has given the best results, and it also has been
found best to emasculate and pollinate a flower the same
afternoon. Experience has shown that emasculation is the
most difficult part of the operation and must be performed
before the soybean flower has fully opened. All of the flower
buds should be removed from the raceme except those to
be crossed, and in these the purple or white of the corolla
must have appeared above the calyx. At this stage, the 10
anthers surrounding the stigma (fig. 8) are immature and may
easily be removed without bursting the pollen sacs. After
emasculation, pollination, is a relatively simple process, the
pollen being applied to the stigma at once. In collecting the
pollen for crossing, it is advisable to select well-developed

flowers just before they open or fresh-looking flowers that
have just opened. After the pollen has been applied, the
raceme should be enclosed in a small paper or cloth bag,
or a leaf may be pinned around it to protect the parts from
excessive evaporation.”
Figure 8 (p. 1168): Soybean flower and parts enlarged:
A, Front view; B, side view; C, parts of the corolla (a,
standard; b, wing; c, one of the keel petals); D, stamens; E,
pistil. Address: 1. Senior Agronomist; 2. Assoc. Agronomist.
Both: Div. of Forage Crops and Diseases, Bureau of Plant
Industry [USDA, Washington, DC].
593. Beeson, K.E. 1938. Soybeans in Indiana. Indiana
(Purdue) Agricultural College, Extension Bulletin No. 231.
16 p. May. Revised in Feb. 1944 and 1955.
• Summary: Contents: Introduction. Uses. Soil building.
Green manure. Erosion. Inoculation. Seed storage and
selection. Varieties. Yellow varieties: Richland, Mandell,
Dunfield, Illini, Manchu. Colored soybeans. Bland and
brown soybeans: Kingwa, Wilson. Soil preparation and
time of seeding. Rate and method of seeding. Cultivation.
Harvesting for hay. Harvesting for seed. Future (about
750,000 acres of soybeans are grown each year in Indiana; of
these about half are harvested for commercial uses).
“Summary: From a few thousand acres grown in the
State twenty-five years ago to over three-quarters of a million
acres grown in l937 is the remarkable history of soybeans
which now rank as one of Indiana’s major crops with an
annual value of from fifteen to twenty million dollars. Need
for hay, and demand for seed promoted the early acreage
expansion. The adaptation of the combined harvesterthresher to corn belt conditions, and the development of
soybean oil mills made possible the expansion of soybean
acreage for cash crop purposes. Soybean oilmeal, oil, and
flour going into livestock feeding, human food and industrial
fields provide the outlets needed for these soybean products.
“Soybean hay is equal to red clover in feeding value.
“Soybean oilmeal compares favorably with other
supplements of similar protein content in livestock rations.
“Soybeans are not as effective soil builders as clovers
because much less residue is left in the soil.
“Under most soil conditions, soybeans should be used as
a supplementary legume to clovers in the rotation.
“Yields of small grain are usually benefited by soybeans,
but should be liberally fertilized with phosphate and potash.
“With a good cover crop such as wheat or rye following
solid seeded soybeans, danger of erosion is not great.
“Seed should be inoculated until soil in the producing
field carries abundant inoculation as indicated by many
nodules clustered on the roots of the soybeans.
“Varieties should be selected according to the section of
the State in which they are to be grown and the use for which
they are intended.
“A seed bed prepared as for corn, with thorough weed
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control practices both before and after planting, is essential
for success with soybeans.
“For maximum feeding value of the hay, the seed should
be well developed in the pod before harvest.
“Oil mills prefer yellow varieties that are rich in both oil
and protein.”
Photos show: (1) A farmer in a field of soybeans, seated
on a cultivator, pulled by two horses. “Cultivating soybeans
while weeds are in the ‘white’ is essential to weed control,
and helps struggling soybean plants through a crusted soil.
The rotary hoe is extensively used by growers. Cultivation
from shortly after seeding until soybeans are ten to twelve
inches high may be practiced.
(2) A farmer seated on a plow pulled by 5-6 mules in a
large field of soybeans. “A crop of soybeans plowed under
for green manure leaves as much nitrogen per acre as a good
crop of clover.”
(3) A farmer inoculating soybeans, standing with a
shovel in the back of his truck. “Inoculation should be
carried on for seed for each field until roots are covered with
an abundance of nodules.”
(4) Two farmers, one standing and one seated on a rig,
each pulled by a team of mules or horses. “Soybeans require
a thoroughly prepared seed bed.”
(5) Many piles of soybeans in a field. “Soybeans for hay
are widely used. Approximately half of the soybean acreage
annually is used for this purpose.
(6) “A combined harvester-thresher is extensively used
by farmers who produce soybeans as a cash crop.” Address:
Div. of Agronomy.
594. News Gazette (Champaign, Illinois). 1938. Scientific
farming is rule on Riegel farms: Tractors–busy day and
night–do all field work now; Raising much corn, soybeans
for seed. June 5.
• Summary: W.E. Riegel of Tolono is one of Champaign
County’s most extensive farmers, known throughout the
country for his large-scale farming for corn, soy beans,
and wheat. This year, for the first time, he is using solely
mechanical power (no horses) to farm his 1,287 acres. In
addition to his Tolono acreage, Riegel, with F.D. Lewis. a
Tolono banker, owns four other farms that are located in
other parts of the state and are operated under the tenant
farming system. Another farm in Saline county and one in
Indiana are also owned by Riegel.
Riegel was born at Harrisburg, Illinois. He graduated
from the University of Illinois College of Agriculture in the
class of 1909. He then returned to farming in Harrisburg,
but in 1913 moved to his present farm. The degree of Master
Farmer was conferred on Riegel by the Prairie Farmer
for being one of the nation’s leading agriculturists. The
three Riegel children (Robert, Ruth, and Catherine) are all
graduates of Tolono community high school. He is presently
planting soybeans and each tractor is pulling a tandem disc

with a drill attached behind it. His two tractors are planting
150 acres of soybeans every 24 hours. Riegel grows Mandel
variety soybeans, originated at Purdue Univ. by Dr. Cutler.
This spring Riegel is planting 480 acres in soybeans; most
will be sold through local elevators but some will go to seed
companies. Mandel is derived from the Manchu, so popular
in Champaign county. Last year Riegel sold two carloads of
Mandel seed to the Funk Brothers Seed Co.
Farming on this Tolono farm is a big job and about
seven families live in homes about the farm and do the work.
The 18 horses on the Riegel farm used to do much of the
plowing, but today they are used only for hauling machinery,
seed, and feed about the farm.
Photos show: (1) Riegel, seated in overalls and a hat,
inspecting Mandel soybeans held in his two cupped hands.
(2) A tractor pulling two discs followed by a planter (drill).
Source: University of Illinois, Alumni Morgue File
(Record Series 26/4/1) for William Riegel.
595. Case (J.I.) Co. 1938. New A-Six Case Combine:
Harvests all crops faster and at big savings (Ad).
Proceedings of the American Soybean Association p. 65.
• Summary: A full-page black-and-white ad. An overhead
photo shows two men standing by a Case combine. One
says: “Greatest machine I ever saw for saving and cleaning
soy beans.” Address: Racine, Wisconsin.
596. Ford News (Dearborn, Michigan). 1938. A new farm
market. Sept. p. 195.
• Summary: Discusses the Ford village industry at Saline,
Michigan, 31 miles west of Dearborn. “There in the historic
Schuyler gristmill, which has stood unused since the demise
of most countryside industry shortly after the turn of the
century, activity was recommenced on the completion of
its reconstruction by Henry Ford as his eleventh village
industry.”
“The old gristmill, deteriorating on the banks of the
Saline River two years ago, today serves as a soybean
cleaning and storage plant. A new frame structure, in
architectural conformity with the mill, houses soy bean
flaking and oil extraction equipment. Banked by shrubbery
and tall trees, the Ford dam and glistening white mill
buildings stand in sharp contrast on broad rolling lawns.”
“The Saline Mill is the center of interest for farmers
within a 200-mile radius. On 700 farms within this area in
Michigan, Indiana and Ohio, soy beans are being grown
on 15,624 acres from seed furnished by the Ford Motor
Company. In addition, the company has 5,898 more acres
seeded under contract. The total yield of soy beans for the
season is expected to be 312,480 bushels.
“The historic old mill in its new, park-like setting
already has become a mecca for the farmers in southern
Michigan. It promises to become a show place for Ford soy
bean operations, and will acquaint the public in general with
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this new and expanding market which industry is offering
agriculture... Present equipment at Saline will permit the
processing of more than 140,000 bushels of soy beans a
year. A second Ford plant under construction at the village
of Milan, another little Michigan town some 15 miles away,
is expected to equal this capacity and thus double the Ford
consumption of soy beans.”
“The two extracting units in the Saline extraction
plant were moved from the Rouge Plant, a real step in the
industrial decentralization.”
“Like most Ford Village Industries, the Saline Mill
is powered by the stream it borders. Water from the lake
formed by the near-by Ford dam with a twenty-one-foot
head, is brought by a mill race to a new water wheel. The
generator, rated at 208 volts, alternating current, produces
eighty-eight and one-half horsepower; two coal-fired fiftyhorsepower boilers operating at 150 pounds pressure provide
necessary steam for soy bean processing and heating the
buildings. The generators and boilers are located in the
original mill.”
Contains 6 photos, including: (1) The refurbished
gristmill complex buildings. (2) The electrical generator
powered by the stream bordering the plant. (3) The interior
of the solvent extraction plant, focusing on the solvent
extractor. (4) Part of the Ford automobile door handle being
made from soybean plastics. (5) Henry Ford, squatting down,
with a straw hat in his right hand, inspecting soybean plants
on his experimental farm. (6) Harvesting soybeans in a field
using a mechanical harvester.
Note: This is the earliest document seen concerning
soybeans in connection with Saline, Michigan.
597. International Harvester Company (Incorporated).
1938. A real combine for harvesting soybeans: McCormickDeering 6-foot No. 60 (Ad). Proceedings of the American
Soybean Association p. 60.
• Summary: See next page. “This new, small McCormickDeering Harvester-Thresher has proved exceptionally
efficient combining soybeans. It saves the easily shattered
seed and delivers the beans clean and ready for market.”
A photo shows the combine in action harvesting soybeans,
being pulled by a tractor. Address: 180 North Michigan Ave.,
Chicago, Illinois.
598. John Deere. 1938. More beans with less cracking with
a John Deere soybean combine (Ad). Proceedings of the
American Soybean Association p. 68.
• Summary: A full-page black-and-white ad. It features:
“The special soy bean bar that cuts as low as 1½ inches from
the ground; canvas-type platform and elevator conveyors;
roomy feeder house; all-steel, big-capacity, clean-threshing
cylinder; special spike-tooth drum separating cylinder; straw
walker separation; big capacity cleaning units...” A photo
shows a John Deere combine in action, being pulled by a

tractor. An illustration shows “the special low-cut bar that
saves from 2% to 3% more beans.” Address: Moline, Illinois.
599. McIlroy, G.G. 1938. Twenty years experience in
growing soybeans. Proceedings of the American Soybean
Association p. 37-42. 18th annual meeting. Held 12-14 Sept.
at Wooster and Columbus, Ohio.
• Summary: Contents: Introduction. Marketing. Planting.
Fertilizer. Harvesting. “I grew my first field of soybean on
the farm where I now live in 1909... I have had a tremendous
lot of satisfaction in observing skeptical neighbors, one after
the other, begin the production of large acreages of beans.
Today we are in the soybean center of Ohio where the crop
is generally considered profitable. Until 1930 or 1931 all the
beans I grew were sold for seed purposes...
“Until 1926 all beans grown were either ‘hogged off’
or harvested with a grain binder, shocked, and afterward
threshed with a regular separator. The grain binder-separator
method of harvesting was expensive and tedious harvesting,
and costs per bushel usually ran close to $0.50. Such a
cost would be disastrous today. A loss of 5% of the crop at
harvesting time was a minimum.” Address: Irwin, Ohio.
600. Oliver Farm Equipment Sales Co. 1938. You get sure
threshing control in an Oliver Soybean Combine (Ad).
Proceedings of the American Soybean Association p. 64.
• Summary: A photo shows an Oliver the combine in action
harvesting soybeans, being pulled by a tractor. Address: 400
W. Madison St., Chicago, Illinois.
601. Sitterley, John H. 1938. Inter-relations of the soybean
enterprise in a farming system. Proceedings of the American
Soybean Association p. 48-55. 18th annual meeting. Held 1214 Sept. at Wooster and Columbus, Ohio.
• Summary: Note: Much of this article is about crop
rotations. It also shows most farms to be tightly-integrated,
complex entities.
“On many farms in Ohio and in the corn belt a definite
crop rotation and livestock program is followed year after
year. Permanent modifications are made in such a system
only after careful thought and calculation on the part of the
farmer. (Of course, he will make temporary changes in his
definite program as emergencies arise but only as long as
these emergencies exist is he likely to permit his definite
program to be modified.)
“Such a farming system is most likely to be found in
operation on the better owner-operated and tenant-operated
family sized farms. On many others, particularly the cropshare rented and some of the larger farm units, the plan of
operation is less definitely established and if established at all
is less rigidly held to. This is probably due to more frequent
changes in operators, to more crop failures, especially grass
crops, to failure to plant on time and to the greater flexibility
of the plan on the larger farm units. On such farms, the
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modification of the rotation or livestock system meets
with less resistance. Likewise, the system followed much
of the time is a temporary one and frequently requires an
emergency crop to complete the crop program.
“The introduction of a new enterprise into the farming
systems followed on these two types of farms will be met
differently by their respective managers. In the instance of
the definitely established system many phases of the farm
program are fixed or semi-fixed at present such as the size
and number of the crop fields, the building capacity, the
labor, power and equipment supply, the number and type of
livestock kept and the skill and managerial experience of
the operator. The introduction of a new enterprise into such
a well-established system is like forcing one’s feet into his
friend’s good leather shoes that fit the owner perfectly. They
may fit one fairly well but it is highly probable that they will
cause considerable discomfort.
“By keeping these two general types of farming systems
in mind as we attempt to appraise the ‘Inter-relations of the
Soybean Enterprise in a Farming System,’ we will be better
able to understand the farm management problems involved
in fitting the soybean into the farm organization and the place
of the bean on corn belt farms.
“First let us examine its effect upon the economic use
of the land. Into what crop rotations will soybeans work
successfully in Ohio and other areas of similar soil and
climatic conditions? Good agronomic and farm management
practice requires that the rotation provide the highest
possible net return over a period of years and at the same
time maintain the productivity of the soil. To do this the
rotation must contain as large an acreage of the high-income
producing crops as possible and a sufficient acreage of the
soil restorative and building crops as are necessary to rebuild
the soil. The control of erosion on erodible soils must also be
considered in building the rotation.
“The old rule in building a rotation is to have a clean
cultivated crop such as corn, a small grain crop such as
wheat or oats and a meadow crop in each complete rotation.
The number of years of each of these general types in the
rotation varies with the productivity and erodability of the
soil. Into which of these categories does the soybean fit? It
partakes of the characteristics of both the clean cultivated
and the small grain. Early in its growth, it is definitely a
clean cultivated crop, being a poor crop during that time for
the control of erosion. Later, as the beans completely cover
the soil, it resembles somewhat the grain crops. As to its
effect upon the productivity of the soil when used for hay or
grain it is generally considered to remove more from the soil
than it returns. The extent of its depleting character depends
upon the use made of the beans and whether or not the plant
residue is returned to the soil.
“From the farm management standpoint, the rotation
must be built up of crops that will give the greatest
continuous net returns. To do this the crops included must

maintain the productivity of the soil, they must fit well
together, requiring as little special power and equipment for
each as possible and as little labor as possible for plowing
and fitting during the rotation. There must also be few labor
peaks and uniform labor distribution throughout the year if
the farmer is to make the best use of his resources.
“The use that is to be made of the soybeans, whether
harvested for hay or as grain, must be considered. If they
are to be used as hay, the problem of fitting them into the
rotation is much less complicated than that of fitting them in
as grain. To obtain good yields of beans as grain, a relatively
long growing season is required. This generally delays
harvesting until it is too late to safely sow fall wheat. Early
sowing of the beans has in some seasons enabled them to
mature and to be harvested in time to permit the farmer to
follow the beans with fall wheat. If there are many weeds
present among the beans even though the beans mature early,
the harvesting, if done with a combined harvester, may need
to be delayed until after a killing frost. This generally delays
the removal of the beans from the land until it is too late to
seed fall wheat. The older and less satisfactory method of
harvesting beans, cutting with a binder and threshing with a
stationary thresher, permits earlier harvesting, but at much
greater cost both in labor and loss of beans.
“When the beans are harvested for hay it is possible
to complete the harvesting in ample time for the seeding
of wheat on the bean land in the fall. Where the beans are
harvested for grain, relatively few farmers have as yet
succeeded in growing and harvesting them in time to sow
wheat that year. Thus, it has been necessary for them to
follow the beans with some other crop that may be sown the
following spring. In sections of Ohio and of the corn belt
where the soil and climatic conditions are favorable for the
production of oats, many farmers are using oats and seeding
grass in the oats. In regions where the production of oats is
less certain and yields generally poor, it is desirable to find
some other crop to follow the beans. With wheat eliminated,
corn, alone of the major crops, remains as a possibility.
“Until a higher yielding, earlier maturing strain of
soybeans that can be produced economically is developed
that will enable the farmer to regularly sow fall wheat
following the removal of the beans as grain, we must
conclude that the crops that fit best into the rotation to follow
beans are rather rigidly limited to a spring sown grain, such
as oats or to a clean cultivated crop such as corn. In Iowa,
Mighell, Hughes and Wilkens found that approximately one
half of the soybean land the following year was planted to
corn and one half to small grains, primarily oats.
“We must build our soybean rotations where the beans
are harvested as grain around (1) soybeans followed by a
spring grain such as oats (2) soybeans followed by corn. A
workable rotation that includes beans is ‘Soybeans, oats,
meadow, corn.’ It is also the one most generally used today.
This rotation may be modified to include wheat where

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 367
desired by plowing the oats land and sowing wheat which
is then followed by one or two years of meadow. In some
of the intensive corn growing area two years of corn instead
of one may be used. It is more likely that in the heavy corn
areas the soybeans will be fitted into the rotation in place of
part or all of the second year of corn. In such cases, they are
replacing part of the corn acreage. In others, they are merely
lengthening the rotation, thus reducing the annual acreage of
each.
“The second possibility, that is corn following beans
in the rotation, means that the corn will be cut and wheat
sowed which, in turn, must be followed by a legume
meadow for one or more years, if the productivity of the soil
is to be maintained. Following the meadow, there are two
possibilities, either corn or soybeans. If corn is used as is
the common practice, the beans will follow the corn and in
turn be followed by corn, making at least a five year rotation
containing two years of corn and a total of four out of five
soil depleting crops. It also includes three out of five crops
that subject the land to erosion. Likewise, it necessitates that
the land be plowed three years out of five. Since plowing
is probably the greatest power consuming operation that
the farmer has, this rotation has its disadvantages. The
other possibility is to sow soybeans on the newly plowed
meadowland followed by corn, wheat and back to meadow.
This rotation is being initiated at present on some farms
in southwestern Ohio where spring sown grains are not
considered profitable and where two years of corn draws too
heavily on the land.” Continued. profitable or practical over
a long period when the effect of the resulting heavy drain on
the soil is considered. Continued. Address: Rural Economic
Dep., Ohio State Univ.
602. Sitterley, John H. 1938. Inter-relations of the soybean
enterprise in a farming system (Continued–Document part
II). Proceedings of the American Soybean Association p. 4855. 18th annual meeting. Held 12-14 Sept. at Wooster and
Columbus, Ohio.
• Summary: (Continued): How will these soybean rotations
compare in their potential’ income producing capacity with
the older rotations? As a basis for comparison between
these rotations, I have used the average yields and average
December farm prices of the crops entering into these
rotations for the past ten years (1928-1937) in Ohio.
(Footnote 1)
“(1) The ten year average yields used were as follows:
Corn 36.5 bu., soybeans 16.7 bu., wheat 19.5 bu., oats 30.8
bu., and all hay 1.14 tons. The ten year average December
farm prices used were as follows: Corn $.551 per bu.,
soybeans $.986 per bu., wheat $.839 per bu., oats $.344 per
bu., and all hay $9.28 per ton.
“On this basis the ten year average annual gross value
per acre was corn $20.13, soybeans (as grain) $16.47, wheat
$16.37, oats $10.62 and all hay $10.58.

“The average per acre gross value of the rotation
containing soybeans is as follows:
“Soybeans (as grain) oats, meadow, corn $14.45
“Soybeans (as grain) oats, wheat, meadow, corn 14.83
“Soybeans (as grain) corn, wheat, meadow, corn 16.73
[highest]
“Soybeans (as grain) corn, wheat, meadow 15.88
“The average per acre gross value of the common
rotations with which the soybean must compete is as follows:
“Corn, corn, oats, meadow $15.36
“Corn, oats, (sweet clover catch crop) 15.37
“Corn, wheat, meadow 15.69
“Corn, corn, wheat, meadow 16.80 [high]
“Corn, oats, wheat, meadow 14.42
“The rotation including soybeans and oats has a
somewhat smaller gross annual value when compared with
other rotations now used in the oats producing areas of the
corn belt.
“The rotation, corn, soybeans, corn, wheat, meadow,
has a higher gross value than most of the common rotations
followed but slightly less than the corn, corn, wheat, meadow
system. The soybean, corn, wheat, meadow rotation has
approximately the same gross value as the common corn,
wheat, meadow rotation used in southern Ohio and to some
extent in the southern one half of the corn belt. The former
rotation does, however, provide for a smaller annual acreage
of corn. It also requires that a greater annual acreage be
plowed.
“One must not conclude that although the gross values
of the soybean rotations are the same or less than those
followed at present, the farmer would not be financially
as well or better off raising the beans. Neither must we
conclude that a rotation such as corn, soybeans, corn, wheat,
meadow having as high or higher gross value than other
common rotations would be more profitable or practical over
a long period when the effect of the resulting heavy drain on
the soil is considered.
“The gross value cannot be expected to convey as
accurate a picture of the economic merits of the various
rotations as the net value would if it were available. The
gross value does represent the sale value of the crops in the
rotation and since a major part of the cost that enters into the
crop production, such as rent, power, machinery and labor,
remains fixed, the use of less power, machinery and labor
will not necessarily mean a larger spendable income for the
farmer, unless they are reemployed profitably.
“In appraising the possibilities of fitting the soybean
enterprise into a farm system from the standpoint of the
economic use of the land, we must consider the effect of the
present federal production control and soil conservation acts
upon the new rotations. Will the addition of the soybean as
grain to the rotation help the farmer to or hinder him from
participating in these programs? Since soybeans harvested
as grain are classed along with corn, wheat and oats as a
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depleting crop, when introduced into the rotations they must
share in the farmer’s allotment of depleting acres. In most
cases this will increase the farmer’s problem of adjustment
since it usually means a further reduction in the acreage of
his other depleting crops. If the addition of the soybeans
makes it impossible or undesirable to further reduce his
depleting crops to come within his allotment, their presence
may prevent the farmer from receiving part or all of his
benefit payment. In such cases, it is possible that the addition
of soybeans for grain will cut him out of a larger payment
from the government than the net value of the bean crop will
be.
“In addition to removing more from the soil than they
return, soybeans are generally considered a poor crop from
the standpoint of erosion control. The soil must lay bare
during the winter unless one goes to the expense of seeding
a cover crop. Usually the beans leave the soil in a loose and
readily erodible state. Likewise, the spring preparation of the
soil for beans makes it vulnerable to erosion until the beans
cover the land. If they are sown in rows and cultivated, the
soil is subject to erosion the entire season.
“Also the farmer is concerned with the effect of the
addition of soybeans upon his capital requirements. What
equipment will the average corn belt farmer need for
soybeans that he does not already have for his present crop
program? If the beans are drilled solidly as is the common
practice in Ohio, all of the equipment needed will be
available on the average corn belt farm except the combine
required to successfully harvest the beans. Since combines
have become much more common in the better agricultural
communities in Ohio (I presume the same is true throughout
the corn belt) these machines may be hired. The lack of a
personally owned one need not prevent the farmer from
producing soybeans. If one is not available, the beans may be
harvested as other grain with a binder and stationary thresher.
This, however, is a more costly and less satisfactory method.
“If early planting is followed as a means of earlier
harvesting to enable fall seeding of wheat, drilling beans
in rows and cultivating them may be necessary to control
weeds. This requires in most cases that farmers have a drill
and cultivator similar to those used in the production of sugar
beets.
“The working capital needed to meet the cash cost of
raising a crop of soybeans is primarily in the form of seed,
power and equipment. Fertilizer is not commonly used
and relatively little labor is needed on farms with tractor
equipment. Fuel for plowing and fitting and the cost of the
needed equipment (depreciation, repairs, etc.) is slightly
less than that required for the production of a corn crop.
When done with a hired combine, harvesting calls for a
direct cash outlay which can be met if necessary by the
sale of part of the beans. We may safely conclude that the
capital requirements present no material barrier in the way of
introducing soybeans into the farm system.

“The farmer must know how the soybean will influence
his labor distribution and requirements before he can make a
definite decision regarding their addition to his program. The
operations involved in the production of soybeans as grain or
as hay are for the most part more flexible than those of most
other crops. The planting period is a much longer one and
the period of harvesting may be spread over several weeks.
To avoid the risk of a loss from bad weather it is best to
harvest as soon as the beans mature but if weather conditions
are reasonably normal, harvest may be delayed without
noticeable loss.
“With a flexible labor distribution the problem of fitting
the soybean crop into the labor program on many farms is a
simple one. On those where oats are included in the rotation
and where it is customary to plow for oats, the task of
plowing the oats, corn and soybean ground creates an early
spring peak in the required man labor, power and equipment.
“In Ohio, one of the slack periods of the early season’s
work comes between corn planting and corn cultivation. It is
at this time that most Ohio farmers prepare the ground and
sow soybeans. Except for once or twice over the beans with
a weeder, harrow or rotary hoe to break the crust and destroy
weeds, no other operation is performed until harvest. In most
cases, harvest takes place after the corn is cut and wheat
sowed in the fall.
“Thus it appears that there is little conflict in labor
where the beans are drilled solidly and little or no cultivation
attempted, except possibly during the spring plowing season.
When the beans are planted early with an early harvest in
mind the sowing often conflicts with corn planting. If they
are drilled in rows to permit cultivation for the purpose of
weed control, the cultivation of the beans will compete with
corn cultivation both for man labor and equipment. When
beans are sown early to permit harvesting in time for sowing
wheat in the fall, there will be a minor rush period in late
September and early October in fitting and seeding land to
wheat and harvesting the beans.”
Note: The text at the bottom of page 53, plus that on
pages 54-55 has not been included. Address: Rural Economic
Dep., Ohio State Univ.
603. Abreu Velho, H. de L.; Gossweiler, John. 1938. A soja
[The soybean]. Luanda, Angola: Imprensa Nacional. 48 p.
(Conselho de defesa da producao e do comercio). [8 ref. Por]
• Summary: Cover title: Soja; o que os agricultores devem
saber sobre a sua cultura (Soya: What farmers must know
about its culture). The section titled “Possibilities of soybean
(soja) cultivation in Angola” (p. 34) states:
If, in the entire continent of Africa, with the exception
to a certain point of South Africa, soybean cultivation is
still in the experimental phase, we may say that in Angola
the first steps are still being taken. We now refer, although
superficially, to that fact regarding the production and the
principal varieties cultivated in different countries.
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In Mozambique, in 1909-1910, trials were made of
this crop directed by a technician who dedicated himself
exclusively to these trials and, it appears, published a report
on this subject, which unfortunately we are not familiar with.
Regardless, the crop was abandoned, since we have heard or
read no mention of it at present.
Thus, regarding this crop in Africa, we only have
knowledge of the processes used and results obtained in the
Union of South Africa (6) which we will now describe.
The trials carried out at the experiment stations covered
some fifty varieties from the Orient and the United States of
America. One of the observations made is that two varieties
may give completely different results, thus [offering] the
possibility of adapting a variety not only to the special
conditions of a climate but also to the product to be obtained.
According to du Toit (6), the principal varieties of
soybeans cultivated are:
American Eebrow [sic, American Eyebrow]–plant erect
but not vigorous, 45 to 60 cm in height, reaching maturity
between 100 and 115 days; white flowers; green seeds with a
brown streak (hilum?; mancha) at the top; percentage of oil
17.97.
Morse–similar to Chinese White, 75 to 90 cm in height,
reaching maturity between 115-130 days; purple flowers;
yellow seeds; yield of oil around 18.07%.
American White–erect, 90 to 120 cm in height, reaching
maturity between 130-135 days; white flowers; yellow seeds;
yield of oil 16.0%.
Mammoth–erect, from 90 to 120 cm in height, reaching
maturity between 130 and 135 days; white flowers; yellow
seeds; around 16.5% oil.
Brown–branched, from 75 to 90 cm in height, reaching
maturity between 125-135 days; white flowers; brown seeds,
17.7% oil.
Chinese White–similar to Mammoth, with about 90 cm
in height, maturation between 110-125 days; white flowers;
yellow seeds; 17.2% oil.
Haberlandt–similar to the previous one, 75 to 90 cm
in height, reaching maturity between 106-120 days; white
flowers; yellow seeds; 19.17% oil. A.K.–similar to Chinese
White but less branching, about 60 cm in height, reaching
maturity between 104-120 days; purple flowers; yellow
seeds; 18.8% oil.
In Natal and East Griqualand (6) large areas are
commercially cultivated today; in the Transvaal cultivation is
less intense.
The areas cultivated are approximately 3,200 to 4,000
hectares in the first two regions and 1,200 in the Transvaal.
Soybeans enter in crop rotation as a forage (forragem)
green manure (adubo verde), and equally to produce beans
(grao) in humid regions, with rainfall of 750 to 1000 mm,
being very resistant to rust fungus (ferrugens). Generally, the
crop is planted in the summer alternating with maize (milho),
with seeding done ordinarily with a two-line planter; in

humid regions the spacing [between rows] is 75 cm and the
interval between plants varying from 5 to 8 cm.
The first tilling is done in the winter to a depth of 20
cm and the tilling of the seedbed (sementeira), a short time
before [planting], is done to 8 cm. The crop also receives
two or three weedings with hoes. Generally, [chemical]
fertilizing is not done, and when practiced it is solely with
superphosphate at a rate of 225 kilograms per hectare.
When the crop is to be used as a forage, as soon as the pods
(vagens) are well-formed, it is harvested in the usual manner.
When the crop is destined for the production of beans, and as
there do not yet exist in the Union [of South Africa] varieties
that do not open the pods at maturation, plants are pulled
up or cut off before complete ripening, dried, and the beans
removed by hand or machine. On average the production is
from 2,450 to 4,900 kilograms of hay (feno) and 996 to 1,494
kilograms of beans per hectare.
Soybeans are not used for human consumption. The
introduction of soy meal (farinha de soja) into the food
rations of native people was tried, but the price of this meal
is higher than that of others.
Hay is used for the feeding of cattle, especially for milk
cows.
Soybean oil (óleo de soja) is used in industry and in
food preparation. In importance, it follows that of peanut oil.
Although on a relatively small scale, some trials have
been carried out in Angola with soybean cultivation.
At the Cotton Experimental Station (Estaçao
Experimental do Algodao) in Catete, some trials were
carried out in 1929 and 1930 with a yellow variety for the
purpose of studying the crop in rotation with cotton and
maize. The seeds were fresh (fresca) and because of this
their germination was rapid and uniform, but in none of the
seedbeds did the plants pass 30 cm in height.
The inoculation of the soil by bacteria nodules (nódulos
das bactérias) was not always done, nevertheless production
was always normal both in the cold season as well as the
warm. The vegetative cycle was always less than 90 days.
The best results were obtained in the Chernozem
(Chernosem) soils of Catete (black soils) with seeding during
the last 8 days of April.
Because of that, we suppose that this would be the best
time for planting on those lands. At the Upland Polyculture
Experimental Station (Estaçao Experimental de Policultura
Planáltica) at Bié, in the years 1928 to 1931, soybeans were
among the plants in trials for the study of green fertilizers.
We transcribe the following section from the report presented
by the director, published in the Bulletin of the Directorate
of the Agricultural and Commerce Services, year IV,
numbers 12-15, 1931 (Boletim da Direcçao dos Serviços
de Agricultura e Comércio): “Among the plants whose
introduction has been attempted, two at this time merit
special attention, Soja hispida and Macuna utilis.
“Regarding the first, I carried out a small trial last year
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with seeds obtained directly and with others furnished by
the Directorate of Services; regarding the results I transcribe
the information given in my note no. 10 of 15 July 1930: on
5 March I planted a small quantity of soybeans, about 20 g
of seeds–8 kg per hectare; they sprouted very well but the
development of beans was very rapid, certainly because of
climatic factors, and thus the plants grew only to a height of
15 to 20 cm. Production was 80 g, that is, 36 kg per hectare,
and was certainly influenced by the small growth of the
plants.
“This year, seedbeds have been prepared every ten days
since 20 October, and up to now the results, still needing
finalization, are not more promising than those of the first
trial.
“But, as it appears, the plant is particularly demanding
regarding the characteristics of the soil in which the action of
toxic factors (iron, manganese, and aluminum) [parentheses
in the original] have especially great influence” [End of
quoted passage] (Continued). Address: Angola.
604. Montreuil, J.E. 1938. Experimental Station,
l’Assomption, Que [Quebec]: Results of experiments 19301936 inclusive. In: 1938. Experimental Farms Reports
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa,
Canada: Canada Department of Agriculture, Dominion
Experimental Farms. See p. 17-18.
• Summary: Soybeans are discussed in the section on forage
plants. “Soybeans: Soybeans for grain.–At the request of
numerous farmers, commercial organizations and agricultural
county agents, the growing of soybeans was commenced in
1934 and continued in 1935 and 1936 with varying results.
The two varieties grown in 1934 and 1935 were Manitoba
Brown and Mandarin... Manitoba Brown produced 22.77
bushels and Mandarin 25.95 bushels of the beans per acre.
In the case of both varieties the beans were of excellent
quality... In this district Manitoba Brown would probably
reach maturity in every normal year. Mandarin, however,
cannot be depended upon to mature seed unless planted very
early and on a warm soil. To make a success of soybean
growing in this district, a variety having yellow seed and
about as early in maturity as Manitoba Brown is necessary.”
“Soybeans for hay.–In 1935, five varieties of soybeans
were grown as a hay crop on a light sandy loam soil,
fertilized with about 400 pounds of a 3-12-10 chemical
fertilizer per acre. The beans were planted with a disk drill
May 21 and were harvested a little too ripe for best quality
fodder. The crop obtained was quite heavy but much more
difficult to cure than clover or alfalfa without a great loss of
leaves.”
A photo shows Mandarin and Manitoba Brown soybeans
varieties growing in rows in a field. Address: Superintendent
(of this station).
605. Custenborder Machine Shop. 1938? The Bane special

cutter bar (Leaflet). Mackinaw, Illinois. 2 p. Front and back.
28 cm. Undated.
• Summary: This leaflet has two panels on each side. On
the front panel is a photo of the double knife cutter bar.
The inside left panel, titled “What it is and what it will
do,” states: “The Bane Special Sickle is composed of two
superimposed knives operating in opposite directions,
actuated from a common pitman. It was designed and tested
under the most severe conditions. Has been in service since
1935 and is offered for sale only after careful testing, which
proves that it will give the user a trouble-free, improved
cutting bar, and will enable him to cut very tangled or down
crops without difficulty”
The inside right panel lists four of its advantages. “1.
The double acting knife increases ground speed, giving
faster, cleaner cutting without any increase of stroke speed.”
A testimonial at the bottom of the page from Walter
Lenz, long Point, Illinois, states: “I have used a Bane Special
double sickle on my Model B.B. Case 8-ft. combine for three
years. Have cut from 250 to 300 acres per year, including
small grain and Soya beans. The first season I used it my
beans were down and tangled so bad I could not cut with
the regular sickle without continual clogging and dragging,
having to back up and clean off the guards. After installing
my Bane double sickle I was able to cut without any bother
and will say I have never had a clogged sickle or a stop to
remove trash from it. Have never had a broken section and I
believe it is superior to any other cutting arrangement I have
ever seen.”
Letter from Donnell Hunt, agricultural engineer and
historian, Urbana, Illinois. 1998. Jan. 27. The Bane cutterbar
was apparently available in 1935 but was never widely
adapted–until recently. “I believe it has been reactivated
and is available on Massey-Ferguson combines.” Address:
Mackinaw, Illinois.
606. Sjogren, John W. 1939. Methods and machinery for
harvesting soybeans. Virginia Agricultural Experiment
Station, Bulletin No. 319. 10 p. Jan. Also in Plant Science
Literature 9(17):31 (1939). [7 ref]
• Summary: Contents: Introduction. The beater harvester
method of harvesting. The binder and mower method of
harvesting. The combine method of harvesting. Varieties of
soybeans. Summary.
In areas where small grains are grown, the binder or
mower and thresher were adapted for harvesting soybeans.
When soybeans were cut with the binder or mower and then
threshed, harvesting losses ranged from 16 to 35% of the
total yield and averaged 24%. Average harvest losses using a
combine harvester from various states were: Indiana 8.34%,
Illinois 8.99%, and Virginia 12.36%.
Tables 1 and 2 mention the following varieties: Black
Eyebrow, Dixie, Virginia, and Wilson. For each is given:
Total yield (1934, 1935, 1936, 3-year average), harvesting
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loss, lass as a percent of the total, remarks. The Haberlandt
variety is also mentioned.
“The combine method of harvesting.–A large percentage
of the soybeans grown in Virginia are sown broadcast or
with a drill. The combine will harvest soybeans under
such conditions very satisfactorily and may also be used
to harvest the crop when it is planted in rown. The results
of tests conducted by this Experiment Station (4) with the
combine indicate that there is an average total harvesting loss
of 12.36 percent under average conditions.” Address: Asst.
Agricultural Engineer, Virginia Polytechnic Inst. Virginia
Agric. Exp. Station, Blacksburg, Virginia.
607. Lloyd, J.W.; Burlison, W.L. 1939. Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics. Illinois Agricultural Experiment Station,
Bulletin No. 453. p. 385-439. March.
• Summary: This is the most complete and interesting report
on this subject published up to this time. “The original
stock of most of the varieties of edible soybeans included in
these studies was supplied by W.J. Morse, Bureau of Plant
Industry, U.S. Department of Agriculture, who has inspected
the growing crops every year and given many helpful
suggestions... The Department of Home Economics has
supplied valuable data on a number of points and prepared
the directions for shelling and cooking the green soybeans
given at the back of this bulletin” (p. 383).
The authors use the two terms “edible soybeans” and
“vegetable-type soybeans” repeatedly and interchangeably
to refer to these soybeans which are especially adapted to
use as human food. By contrast “field types” are used for
manufacturing oil or industrial products, or for forage. The
edible or vegetable types can be consumed in either of two
forms: (1) As “green soybeans” or “green shelled beans,” or
(2) as “dry mature soybeans” or “dry, ripe soybeans,” or “dry
soybeans.”
Contents: Introduction. Distribution of seed for tests.
Results of the cooperative tests: Reports from home
gardeners, state institutions, market gardeners, and canners.
Range of adaptation: Northern and southern United States,
East and Middle West, Illinois reports concerning adaptation,
comparison of adaptability in Illinois and other states.
Performance of 18 varieties at Urbana: Relative earliness
of different varieties, duration of edible period, agronomic
characters, yields of dry beans, blossom, pod, and seed
characters, yields of shelled green beans. Market qualities
of the green soybeans. Protein and fat contents of the green
soybeans. Characteristics of the 18 different varieties: Very
early–Giant Green. Early–80494, Bansei, Fuji. Midseason–
Illini, Hokkaido, Jogun, Willomi, 80490-1, 89162, 84979,
87617. Late: Illington, Imperial, 87606, Funk Delicious,
Emperor, Higan (p. 401). One other variety (Kura, p. 387)
was not tested. Varieties recommended. Method of culture:
Time of planting, preparation of seedbed, distance and

depth of planting, equipment for planting (a beet-and-bean
drill pulled by two horses), inoculation of the seed, tillage.
Damage from rabbits and grasshoppers. Harvesting green
soybeans. Harvesting, curing, and threshing ripe soybeans.
Summary and conclusions. Directions for shelling and
cooking green soybeans.
While the University of Illinois Department of Home
Economics was doing palatability studies on vegetabletype soybeans, the agronomists were doing a parallel set of
studies from 1935-1938 on yields, cultural practices, time to
mature, and suitability for home and market gardeners. In the
spring of 1936, four varieties were available for distribution:
Fuji (81029), Higan (80475), Willomi (81044-1), and
Hokkaido (85666); packets of three of these were sent to
197 persons. Their 11 most recommended vegetable-type
soybeans contained an average of 40.7% protein on a dry
weight basis (range 36.4–42.9%) and an average 100-seed
weight of 28.0 gm (range: 21.2–31.9 gm). From the 100-200
interested home gardeners who were sent trial seed packets
each year came a very positive response. The vegetabletype soybeans were considered high yielding and resistant
to drought. “Several gardeners liking the soybeans because
they were available for use as a fresh vegetable at a season
of the year when vegetables in the home garden are likely to
be scarce.” But above all the gardeners reported that “Fresh
soybeans had a satisfying flavor” (p. 390): “They were
delicious... We like them better than peas or beans... I served
soybeans to all guests this summer and most everyone liked
them... Everyone who tried them said they were splendid...
We have never eaten beans as good... The beans were
delicious to eat and were universally liked by my family
and guests. In fact it took persuasion to leave any for seed.”
Other representative comments from the hundreds printed
in the report include: “I think the vegetable soy will soon
become a standard vegetable... I think it is only a question of
time until these beans are very popular.
Reports from market gardeners were also positive: “I
put some of the soybeans on our sales counter and found that
about 80% of the people who tried the beans once came back
for more.” In a large grocery store in Chicago directions
for shelling and cooking the green beans were furnished
with each purchase and over 1,200 lb were sold the month.
Canning companies reported that certain varieties made “a
very fine canned product, the appearance being very good
and the flavor excellent.”
Soon interest was widespread, with 3,000 requests for
seed from all states, Hawaii, and 7 foreign countries. Outside
of Illinois, good results were obtained from cooperators
in Minnesota (Le Sueur), Wisconsin (Burnett county),
Idaho (Kamiah), Oregon (Florence, Dundee), Washington
(Kennewick, Vader), Montana (Bozeman), New Mexico
(Valley Ranch), Colorado (Edgewater, above 5,000 feet),
South Carolina, Arkansas, Kansas, and Texas (p. 394-96).
At the end of 1939 reports were received back from 810
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people who had been sent seeds of vegetable-type soybeans
that spring; 80% reported success in growing a good crop
and 70% were enthusiastic about their quality as a green
vegetable.
Yields of green soybeans in the pods were roughly 218
bu/acre, while yields of shelled green soybeans averaged
6,350 lb/acre (range 7,100 for Giant Green to 6,000 lb for
Willomi). Green soybeans weigh, on average, 2.44 times as
much as after they are allowed to dry. It takes an average of
10.8 minutes to shell 1 lb of pods. Lloyd and Burlison rated
6 of the green vegetable soybeans as having a quality rating
(flavor, texture, and appearance) of very good: Hokkaido,
Jogun, Willomi, Imperial, Funk Delicious, and Emperor (p.
419).
Concerning harvesting green soybeans: “For commercial
canning, green soybeans could be harvested and handled
with the equipment usually employed in the handling of the
Henderson Bush lima for canning” (p. 435).
Tables show: (1) Relative earliness of the 18 varieties
grown at Urbana, Illinois, 1934-1938. For each variety for
all 3 years gives the number of days to blooming, number of
days to edible condition, and number of days to maturity. (2)
Duration of edible period of 13 varieties of soybeans grown
at Urbana, Illinois, 1937-1938. The duration was shortest
for the earliest varieties (10-11 days) and longest for the
latest varieties (17-20 days). (3) Agronomic characters of
18 varieties of soybeans grown at Urbana. For each variety
for 5 years gives the height of plant at maturity (inches),
average height, lodging, and shattering. Illini was the only
variety with no shattering. (4) Acre-yields of dry beans from
18 varieties of soybeans, Urbana, 1934-1938. Illini had the
highest 5-year average yield (33.6 bu/acre), followed by
Bansei (3.05 bu/acre). (5) Temperature and rainfall during
growing months for soybeans, Urbana, 1934-1938. Months:
May to Sept. (6) Yields of soybean seed from multiplication
plots, 14 varieties, Urbana, 1938. Illini had the highest yield,
39.3 bu/acre. (7) Blossom, pod, and seed characters of the
18 varieties of soybeans tested. For each variety gives: Color
of blossom. Color of pubescence. Color of seed. Color of
hilum. Shape of seed. Weight of 100 dry beans (an average
figure, computed from the weights of these beans for the
years 1934 thru 1938). (8) Weight of 100 dry soybeans, 18
varieties, Urbana, 1934-1938. Gives weights for a sample of
each variety for most of 5 crop years, plus the average. The
varieties with the largest seeds were Hokkaido (31.88 gm)
and Funk Delicious (31.65 gm). (9) Weights and shelling
percentages of 7 varieties of green vegetable soybeans,
Urbana, 1936. Gives for each variety: Weight of 100 pods
of green beans, weight of shelled beans from 100 pods,
shelling percentage (average 55.0; range 59.5–49.7), average
number of beans per pod (range: 1.62–2.24), weight of
100 green shelled beans (range 55.8–84.2 gm), and ratio
of weight of 100 green shelled beans to weight of 100 dry
beans (average 2.44 to 1). (10). Yields of green soybeans

shelled for canning, 1937 (Reported by canning company
for 6 varieties). Giant Green had the largest yield, 7,100 lb/
acre. Average 6,350 lb/acre. (11) Market qualities of the
18 varieties of green soybeans tested at Urbana: Color of
pods toward close of edible period, size of pods, size of
green beans, weight of shelled beans from 100 grams pods,
shelling time for 1 pound of pods (by hand; average 10.8
min), quality rating. (12). Protein and fat contents of the
mature soybeans of the 18 varieties tested at Urbana, crop
of 1938 (water-free basis). Protein averaged 40.73% (range
38.5–44.13). Fat averaged 20.47% (range 18.12–22.42).
Note 1. This is the earliest English-language document
seen (June 2013) that uses the term “vegetable-type
soybeans” or that has the term “edible soybeans” in the title.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Emperor. Address: 1. Chief
in Olericulture; 2. Chief in Crop Production. Both: Urbana,
Illinois.
608. Wienerwald-Bote. 1939. Eine neue Einnahnsquelle
fuer den Bauern! Der Anbau der Sojabohne [A new source
of income for farmers! The cultivation of the soybean].
40(15):3. April 8. [Ger]
• Summary: One of the most important tasks of the food
economy of Greater Germany [Grossdeutschland–the
colloquial name for the Nazi-era name Grossdeutsches
Reich, meaning Germany proper plus all of the lands
that it had taken over and incorporated into the Reich]
is that of increasing the production of fat to the greatest
extent possible. The fat supply of Greater Germany is still
dependent upon the import from foreign countries, and
efforts are being made to produce as much fat as possible
in our own land. With these efforts, the cultivation of the
soybean (Sojabohne) is to be paid very special attention. It
is the only legume which in addition to the high content of
approximately forty percent protein also contains sixteen
to twenty-two percent excellent fat. Its cultivation must
therefore also be supported with all possible means in the
provincial farming community (Landesbauernschaft) in the
land of the Danube (Donauland).
Only recently were agreements reached with the Reich
by means of which the price for the 1939 soybean harvest
for all cultivation contracts that have been concluded
through the Soya Circle (Sojakreis; Schaffnergasse 6,
Vienna District I) has been set at 46.00 reichsmarks per
hundred kg ex delivery station of the producer. This price
shall be regarded for the time being as an introductory
price for 1939. It ought to make possible the expansion
of the cultivation of a plant that is so important for public
nutrition and for animal feed. This price offers to farmers
who grow soybeans (Sojabohnen) a very good exploitation
of the harvest. The soybean has the most favorable influence
upon crop rotation, it enriches the soil with nitrogen, and
it contributes overall to the improvement of the soil. The
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seeds for sowing that are necessary for the cultivation, the
inoculant, and the instructions for the cultivation of soybeans
(Sojabohnenanbau) are all provided by the Soya Circle.
Ensuring Nutrition: The soybean thrives and matures
best in winegrowing and corn cultivation areas. The varieties
of soybeans that have been bred (Sojazuchtsorten) in the
Ostmark [Austria] can also be planted beyond these areas
in less favorable climate zones with good success. What
is most suitable for soybeans is a light loam soil. With
regard to the preceding crop [in a crop rotation], it is not
at all sensitive. And in the same manner, any crop may be
planted after it, but the most advantageous would be winter
wheat or summer wheat. With regard to fertilizing, it is to
be noted that the soybean does not tolerate barn manure
fertilizer. The nutrients that are necessary for it to flourish
are to be provided before planting in the form of commercial
fertilizers (Handelsdüngermittel). Planting is to be carried
out from early to mid-April on fields that had already been
plowed in the autumn which are then to be harrowed in the
spring.
Good soybeans ought to have a water content of ten
percent. The soy straw (Sojastroh) as chaff provides a good
fodder for cattle. But aside from its exploitation as a horn
crop (Hornfrucht: sic, probably Kornfrucht = seed crop), it
can also be mown in its green state and dried as hay, or else
siloed along with other green fodder plants such as silo corn
or sunflowers.
“The soybean is a valuable plant. It deserves to be
planted to a degree that is far higher than that which has
been done thus far for the ensuring of human and animal
nutrition. And that needs to occur all the more in the area
of the provincial farming community of the land of the
Danube, since broad areas there are especially suitable for
the successful cultivation of the soybean.
Note 1. Translated by Philip Isenberg (MM, CT), Long
Beach, California.
Note 2. The German word “Ostmark” was first used
by the Nazis in 1939–the year after Anschluss. From the
Anschluss until 1939, the official name used was Land
Österreich. (“State of Austria”)
However Wikidata says: “Ostmark” was used from 14
October 1938 until 1939
“Reichsgaue der Ostmark” was used from 1940 until
1942.
“Alpen- und Donau-Reichsgaue” was used from 1942
until 1945
Note 3. The subtitle of this newspaper is Mitteilungsblatt
des westlichen Wienerwaldes [Bulletin of the western Vienna
Woods, that is, Vienna and Lower Austria].
609. Bottum, J.C.; Rothenburger, W.R.; Mayer, I.D. 1939.
Economic study of harvesting with the small combine in
Indiana (Machines with cutter bars of six feet or less).
Indiana (Purdue) Agricultural Experiment Station, Bulletin

No. 436. 21 p. April.
• Summary: Contents: Introduction: Source of data, types
and sizes of farms purchasing small combines, acreage
harvested by combine owners, sizes and types of combines.
Cost with combine and with binder-thresher: Cost of
harvesting with the small combine, overhead costs, total
harvesting costs per acre, comparative total acre harvesting
costs with small combines and binders and small threshers,
yields of grain harvested with the small combine, rate of
cutting, hours of man labor required to harvest an acre of
grain by the two methods, adaptability of the small combine
to use as a custom machine. Efficiency of cutting and
threshing. Time of cutting. Quality of grain. Straw and other
items of consideration. Advantages and disadvantages of the
small combine as reported by the farmers. The combine on
the individual farm: Cash savings, increased cash costs, net
advantage. Appendix: Method used in calculating combine
costs overhead charges. Total cost.
“The first combine was introduced into Indiana during
the 1925 harvest season. During the next ten years machines
with cutter bars varying from eight to 16 feet in length were
purchased and used extensively in the state. The cost of these
machines ranged from $950 to $2,250 and averaged $1,450
for a group on which cost records were obtained for the years
1927 to 1930. An Experiment Station bulletin, dealing with
the adaptability of these combines to Indiana conditions, was
published in March, 1931.”
This study found that the “average total acre costs for
combining with a small machine were less than one-half of
the total acre costs with the binder and thresher.” A graph (p.
9) compares the total harvesting costs per acre with the small
combine vs. the binder and thresher, for 50 to 500 acres. The
cost using combine is less for any acreage greater than 60
acres; it decreases dramatically as the acreage cut increases
from 60 to about 300 acres.
Photos show: (1) “The five- and six-foot power takeoff driven combines [tractor driven] were developed for
small farms.” (5) “The efficiency of the combine marks it
as the most satisfactory method of harvesting soybeans.”
A tractor pulls the combine. (7) A tractor pulling a pick-up
baler. Address: 1-2. Dep. of Farm Management; 3. Dep. of
Agricultural Engineering.
610. Primmer, George H. 1939. United States soybean
industry. Economic Geography 15(2):205-11. April.
• Summary: Contents: Introduction. Recent phenomenal
acreage increase. Soil relationships. Effect of slope. Climatic
influences. Relation to pests and diseases. Use of soybeans
for food and feed (coffee substitute, “cooked as a green
vegetable,” “soy sprouts of about two inches receive praise
as a winter vegetable,” “Duluth confectionary counters
display ‘Salted Soys’ alongside other exotic nuts,” “Recipes
for preparing soybean ‘milk’ circulate widely”).
Note. This is the 3rd earliest English-language document
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seen (Jan. 2013) that contains the modern term “soy sprouts.”
Industrial uses of soybean oil and residue: the regional
industrial products laboratory in Urbana, Illinois, staffed by
40 men.
Figures show: (1) Bar chart of the world’s principal
soybean producing countries in 1924-25, and in 193536. In 1936, Manchuria was by far the leader, followed
by the USA, Chosen [Korea], Japan (whose production
has decreased since 1925), and Netherland India [today’s
Indonesia].
(2) A map of the eastern half of the United States, with
carefully located 50,000-acre dots showing areas of heaviest
soybean production. Between 1934 and 1939, the area
increased 5-fold in Mississippi and 21-fold in Minnesota.
The area in Oklahoma decreased.
(3) A graph shows that the number of combines used to
harvest soybeans in Illinois skyrocketed from 0 in 1924, to
about 20 in 1925, to about 75 in 1926, to about 300 in 1927;
by 1935 the number had increased to an estimated 3,000. (4)
A photo shows a combine harvesting soybeans.
(5) A photo of a “Superior field of Indiana soybeans
probably cultivated for the last time as plants shade most
of the field’s surface. Two-row corn cultivators or “beet
cultivators may till four such soybean rows simultaneously.
(6) A graph shows soybean oil imports into the United
states; these imports increased dramatically during World
War I, peaking in 1918 [at 335.98 million lb].
(7) A map shows the location of soybean oil mills in the
United States. There are large numbers in Illinois, Indiana,
Ohio, Iowa, and North Carolina.
(8) A bar chart shows “Utilization of soybean oil
processed in the United States” in 1934, 1935, and 1936.
In 1934 the 30 million lb was used mostly by the drying oil
industry. In 1935 the 140 million lb was used mostly for
[lard] compounds and vegetable shortenings. In 1936 the 280
million lb was still used mostly for compounds and vegetable
shortenings, but a significant amount was used for oleo, other
edible, the drying oil industry, and soap.
(9) A photo shows a mill for removal of oil from Corn
Belt soybeans; the processing plant serves an area tributary
to Champaign, Illinois, and ships the oil to Chicago factory
area.
“Soybeans provided some of the none-too-kindly
remembered ‘coffee’ rations to Union Civil War soldiers.
Sausage makers, at times, put up to 50 per cent soybean flour
in part of their product.”
Note: This is the earliest English-language document
seen (Dec. 2012) that uses the term “Salted Soys” to refer to
soynuts.
611. Langsford, E.L.; Thibodeaux, B.H. 1939. Plantation
organization and operation in the Yazoo-Mississippi Delta
area. USDA Technical Bulletin No. 682. 92 p. May. See p.
63-66, 69-70.

• Summary: “Introduction: The Yazoo-Mississippi Delta area
is one of the most highly specialized cotton-producing areas
in the world. A large percentage of the land in farms is in
large plantations ranging from 400 to several thousand acres,
and operated largely by tenants.”
Pages 63-66: “Soybeans for Seed: Soybeans grown in
the area, may be grouped into two major categories–largeseed and small-seed varieties. The large-seed varieties
produce a bushy stalk that is too coarse-stemmed for very
desirable hay, but the yield of seed under local conditions
is considerably higher than in the, case of the small-seed
varieties. The small-seed varieties, on the other hand,
produce an abundance of relatively fine-stemmed vines.
“Consequently, the soybeans grown commercially for
seed are principally of the large-seed varieties, while those
grown for hay usually are of the small-seed varieties. The
principal large-seed varieties grown on these plantations
were Mamloxi, Delsta, and Mamredo.
Fig. 17 is a yearly calendar: “Periods during which
operations are performed on soybeans for seed, and usual
distribution by months of man labor, mule work, and tractor
work per acre.
“Although soybeans are one of the principal hay crops,
the commercial production of beans has not been important.
On the basis of production data from the United States
census and an assumed yield of 15 bushels per acre, it is
estimated that approximately only 4 percent of the soybean
acreage in the area was harvested for seed in 1934. The
commercial production of soybean seed has been relatively
unimportant because of the greater comparative advantage
in producing cotton. On the basis of normal yields of 350
pounds of lint cotton and of 15 bushels of soybean seed per
acre, the relative prices of the two commodities have not
favored soybeans sufficiently to justify a material expansion
in the latter.
“Some planters have found it profitable to obtain special
equipment and engage in the enterprise on a commercial
basis, but their production of beans usually has been sold for
planting seed at prices substantially higher than prevail in
surplus-producing areas or than are paid for oil milling. This
local price advantage in a seed-deficit area would be lost
if production were to exceed the local demand for planting
seed and the surplus production were sold for processing.
That would further reduce the competitive position of the
soybean-seed enterprise as compared with cotton.
“Soybean seed usually is produced commercially
only on plantations on which there are tractors and
combines, hence the data in table 30 and figure 17 are
based upon practices involving the use of such equipment.
Approximately 7 hours of man labor, 5 hours of tractor work,
and 1.5 hours of mule work are used per acre. The heaviest
labor demands of the crop are in May, when land preparation
is completed and planting is done, and in November, when
harvesting is done. There is considerable conflict with cotton
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for labor and power
during both of
these periods.
“Soybeans
for Hay: Annual
legumes are the
principal hay crops.
Census data for
1934 show that
approximately
65 percent of the
harvested acreage
in hay and forage
sorghums in the 10
counties completely
within the area was
in annual legumes.
Of the acreage in
annual legumes
harvested or grazed
that year, 75 percent was in soybeans, 23 in cowpeas, and
the remainder in miscellaneous legumes like velvetbeans
and peanuts. Data on hay-production practices are presented
here for soybeans only because of the importance of the crop
in the area, but the production practices, labor, and power
used on crops like cowpeas and others with similar growth
characteristics are not materially different.
“Small-seed varieties of soybeans generally are planted
for hay because of their relatively abundant vine growth and
fineness of stalk as compared with the large-seed varieties.
The principal small-seed varieties grown on the plantations
studied were the Otootan and the Laredo. Soybeans for hay
usually are grown alone.
“The predominance of soybeans over alfalfa for hay
production is explained by the greater adaptability of the
former to a wide range of soil conditions. Satisfactory yields
of soybean hay are obtained on practically any well-drained,
productive soil in the area. Alfalfa, on the other hand, usually
cannot be successfully grown on acid soils unless lime is
added. “The usual production practices and amounts of
labor and power used in producing an acre of soybean hay
with mules and with tractors are shown in table 31. Data
are shown both for hay baled in the field and for hay hauled
loose to the barn. Soybean hay is baled for sale off the
plantation or to provide for greater ease in storing. Relatively
little soybean hay is produced commercially, although small
surpluses occasionally are sold.
“The usual distribution by months of the labor and
power used in producing soybean hay is shown in figure
18. There is considerable conflict in the labor demands
of soybeans and other crops, but the critical operation of
harvesting usually is performed before cotton picking starts
and at a time when the labor demands of other crops are
light.”

Figure 18 and tables 30 and 31 are explained in the text.
Address: 1. Agricultural economist; 2. Senior agricultural
economist. Both: Bureau of Agricultural Economics.
612. Photograph of Henry Ford as he hunkers down to
inspect a patch of soybeans near Saline, Michigan. Summer.
1939.
• Summary: His left hand is touching the plants and his right
hand holds his straw hat. Negative number: unknown.
613. Staley Journal (Decatur, Illinois). 1939. Yellow
soybeans bring top price from processors: four such varieties
suited to central section. Aug. p. 19-29.
• Summary: See above and next two pages. “Soybeans have
a faculty of being able to grow on nearly all types of soil, but
best results are obtained on mellow fertile loam, or sandy
loam. In general, the soil requirements are about the same as
for corn, although soybeans will make a more satisfactory
growth than corn on soils low in fertility, provided that
inoculation is present. If soybeans are properly inoculated
they will build up the nitrogen content of the soil. Due to
the mellowing effect which the soybean plant has on soil,
experts do not advise growing them on very hilly land unless
the fields are terraced to prevent washing.
“Another strong point in their favor is that soybeans will
stand drought much better than most commonly grown grain
crops. Yields will be much reduced under drought conditions,
but soybeans will come nearer giving a good account of
themselves than most other crops. One of the outstanding
features in growing soybeans is that they are immune to
chinch bugs.
“Prefer Yellow Beans: While there are almost endless
varieties of soybeans, processors prefer the yellow seeded
varieties and will pay higher prices for them. The reason
for this preference is that the yellow beans are of higher oil

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 376

content and lower oil refinery losses. Black and brown beans
make an unattractive meal which must usually be sold at a
discount.
“Three yellow varieties which are acceptable to all
processors are the Dunfield, Illini and Manchu. All three are
ideally suited for conditions in Ohio, Indiana and Illinois.
There are other good varieties but these three have stood the
test well over a period of many years. They are hardy, they
mature fairly rapidly, and over a period of time will show the
most satisfactory oil content. Any grower is playing safe by
planting any one of these three.
“Dunfield was introduced from Manchuria in 1913. The
plant is stout, erect and bushy flowers both purple and white.
It matures in 110 to 120 days with pods 2, 3 and 4 seeded.
The seeds are straw yellow with light brown hilum. There are
about 2750 seeds to the pound.

“Illini was
developed by
the Illinois
Experiment
Station. The
plants are stout
erect and bushy
and the flowers
white. It matures
in 105 to 115
days. The pods
are 2 to 3 seeded
and the seeds are
straw yellow with
brown hilum,
It runs about
2750 seeds to
the pound. This
variety has the
characteristic of
shedding leaves
and foliage and
retaining pods.
“Manchu was
introduced from
Manchuria in
1911. It has
the stout, erect
and bushy
plants which
characterize
the other two
varieties, and
the flowers are
both purple and
white. Beans
mature in 110 to
120 days, and
pods are 2, 3 and
4 seeded. The seeds are straw yellow with black or brown or
slate hilum. There are about 2400 seeds to the pound.
“The best results with soybeans are obtained on a well
prepared seed bed. In general the land should be prepared
as for corn, Soybeans, like corn, respond to any extra
preparation of the soil.
“Fall or early spring plowing permits disking and
harrowing the soil just before seeding and thus killing weeds
just starting in the surface soil. This preparation just before
planting is very important,
“Several different methods of planting soybeans have
been used. In the large soybean growing areas of Illinois, the
most popular method has simmered down to planting with an
ordinary grain drill. This is generally termed ‘Drilling Solid,’
The rest of the article is about the basics of soybean
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it can be done
in this fashion.”
Shows a man
seated on a
tractor with an
umbrella over his
head; the tractor
is pulling a wide
weeder or rotary
hoe.
(6) Three stages
of soybeans
growing up in
the same field–
early summer,
mid-summer,
early fall. (7)
Horses standing
by a thresher. (8)
“Few farmers
use this old
method of cutting and then stacking
soybeans.” (9) “At its Decatur plant
the Staley company stores soybeans in
this 3,000,000 bushel elevator, just east
of the mill.” (10) A country elevator.
“Staley’s supply of beans comes from
such country elevators throughout
Illinois. At harvest these elevators are
busy spots.” (11) “The modern way of
harvesting beans with a combine.”

cultivation: Planting. Cultivation. Harvesting. Grades. A two
page chart titled “Queen Soybean” shows the many ways in
which soybeans are used as a raw material by “the soybean
crushing industry.” Meal, flour, crude oil and about 50
products derived from them (incl. “soysauce”). How to sell
soybeans to Staley or country elevators.
Excellent half-page photos show: (1) Many yellow
soybeans. (2) “Ground for soybeans in big Illinois field is
broken with tractor-drawn plows.” (3) “The second process
in preparing the ground for the beans is disking. With the
aid of a tractor a great deal of ground is turned at once.” (4)
“Drilling beans is done in wholesale fashion in Illinois.” (5)
“Weeding soybeans is not such a back-breaking task when

614. Allis-Chalmers, Tractor Division.
1939. The freedom of your own family
harvest–goes for soybeans too! (Ad).
Proceedings of the American Soybean
Association p. 28.
• Summary: See next page. A full-page
ad. “Only $345 F.O.B. factory. Model
40 All Crop Harvester. ‘Successor to
the binder.’” With the Model 40 there’s
“no need of playing second fiddle to a
custom outfit–you can have your own machine and operate it
with your own tractor, one-plow size or larger, the day your
beans are ready to harvest. (No auxiliary motor needed.)...
Shattering and crackage, the problem twins of soybean
harvesting, are settled for once and for all by the All-Crop’s
close-cutting header that shaves the ground in any direction,
and by the famous bar cylinder with all-rubber shelling
contacts. ‘Air Blast Separation’ puts all the beans in the bin,
clean... and whole!
An illustration shows 3 pointed stakes on a post, all
pointing to the company name. “To better living. To better
farming. To more profit.”
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Photos show: (1) The Model 40, pulled by a tractor,
at work in a field of soybeans. (2) The Model 60 All-Crop
Harvester, pulled by a tractor, at work in a field of soybeans.
“Only $625 F.O.B. factory. Your full two-plow tractor will
operate it, without an auxiliary motor.” Address: Milwaukee,
Wisconsin.
615. Case (J.I.) Co. 1939. Saved 600 bushels of soybeans
in just 8 hours (Ad). Proceedings of the American Soybean
Association p. 70.
• Summary: A full-page ad for the Case A-Six combine.
“See this big capacity small combine at your Case dealer.”
“In a short day this Case A-Six combine harvested 600
bushels of beans that ran 40 bushels to the acre. The A-Six
is built to take heavy crops in stride. Other bean growers
say: ‘We use our A-Six in the draws and low spots where
beans are tangled.–’Got all my beans–clean enough for
seed’–’Visitors said it was doing an exceptionally clean job
in beans.’
“The Case A-Six is built in the bean belt by men who
know beans. Its spring-balanced header floats on soft soil
so the sickle can shave the ground. Its 3-speed reel with
3-way bat adjustment permits proper adjustment for tangled
beans. It has straight-line straw travel and full ten-foot span
of separating surface. It does a better job of cleaning by the
famous Case air-lift method. Write today for bulletin on the
combine that’s better–built for longer life, faster work, and
better cleaning in both beans and grain.”
A photo shows a tractor pulling a Case combine.
Address: Racine, Wisconsin.
616. Duffee, F.W. 1939. Putting up grass or legume silage.
Proceedings of the American Soybean Association p. 4748. 19th annual meeting. Held 11-12 Sept. at Madison,
Wisconsin.
• Summary: Contents: What’s the idea? What crops?
When to harvest. How to harvest. Type of cutter. Applying
molasses. Checking the flow. Seal the silo. A photo shows
an “ensilage cutter equipped with molasses pump.” Address:
Agricultural College, Madison, Wisconsin.
617. International Harvester Company (Incorporated). 1939.
Ideal for harvesting soybeans: McCormick-Deering 6-foot
No. 61 combine (Ad). Proceedings of the American Soybean
Association p. 50.
• Summary: See next. page. A photo shows the combine
in action harvesting soybeans, being pulled by a tractor.
Address: 180 North Michigan Ave., Chicago, Illinois.
618. John Deere. 1939. New John Deere No. 11 combine: A
real boon to bean growers (Ad). Proceedings of the American
Soybean Association p. 36.
• Summary: See next page. A full-page ad. This “highquality, low-priced combine [is] designed especially for

the small or medium-sized farm...” yet has many of the
outstanding features of the company’s larger combines. It has
a “54-inch cutter bar...” A photo shows the No. 11 combine.
An illustration shows “the special low-cut bar that saves
from 2% to 3% more beans.” Address: Moline, Illinois.
619. Massey-Harris. 1939. The combine they’re all talking
about–the Massey-Harris Clipper (Ad). Proceedings of the
American Soybean Association p. 35.
• Summary: See next page. A full-page ad. “Best for
soybeans because of its 3 point construction. Soybean
threshermen the country over have discovered this combine
that your own common sense will tell you can deliver more
and higher grade beans.” Photos show: (1) The combine,
with rubber wheels and a 6 foot wide cutter. (2) A smiling
farmer. Address: Racine, Wisconsin.
620. Oliver Farm Equipment Sales Co. 1939. New!
Weatherproof drapers that save time and end trouble
on Oliver Soybean Combines (Ad). Proceedings of the
American Soybean Association p. 64.
• Summary: See page after next. “Oliver Grain Master
Soybean Combines help you speed up your harvest because
they are built to save your time as well as your crop.
“The new rubber-coated, weather-proof draper on all
Grain Master Combines does not need to be loosened at
night or at sign of rain–nor tightened up in the morning. No
Time Lost in Adjusting. And wear! In four years of testing
not one has worn out. Cuts can be repaired as you would an
inner tube. Smooth non-clogging feed. No time lost digging
out.
“Grain Masters equipped with Oliver Finger Type Reel
(see machine above) have saved hundreds of ‘down’ crops
when other machines with ordinary slat reels have failed.
“Oliver’s Big Cylinder and controlled-flow, straight-inline threshing have the cleaning capacity to save your beans
even in heavy stands. Because designed for rubber tires,
Oliver Grain Masters can cover more ground per day–harvest
fields where ordinary steel-wheel machines pull hard and hog
down. For a man-size, clean-threshing, easy-pulling, longlasting soybean combine, you cannot beat the Oliver Grain
Master.
“Sizes: 6-, 8-, 10-, 12-foot full cut. See your nearby
Oliver dealer or write for information.
“Drills, Planters, Cultivators: Oliver soybean drills,
planters and cultivators are well known for their true Oliver
sturdiness and accuracy. Both pull type and Row Crop
Tractor mounted models are available. See your Oliver
dealer or write for information.
“Oliver Farm Equipment Sales Co.: 400 West Madison
St., Chicago, Illinois. Sales Branches and Warehouse Stocks
in Principal Agricultural Centers.
See the Row Crop ‘70.’ $727 and up–f.o.b. Charles City.
“Sturdy is the word for Oliver.”
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A photo shows an Oliver combine in action harvesting
soybeans, being pulled by a tractor. Address: 400 W.
Madison St., Chicago, Illinois.
621. Mumford, H.W. 1939. A year’s progress in solving farm
problems of Illinois. Illinois Agricultural Experiment Station,
Annual Report 50:1-351. For the year ended June 30, 1937.
• Summary: This report marks half a century of work by this
outstanding experiment station, whose annual reports are
now perhaps the best in the USA. The five main (and noble)
goals of this station are outlined by Mumford on pages 5-6.
Soybeans are discussed in the following sections and
pages: Soils and crop investigations: Soybean management
affects balance of nutrients in the soil (p. 32-35; Depletion
of basic nutrients is strongly affected by whether the
soybeans are plowed under as a green manure at maturity,
or harvested as hay at the full bloom or full pod stage, or
harvested for seed at maturity by the binder method or
the combine method. Nutrients examined are dry matter,
nitrogen, phosphorus, potassium, calcium, and magnesium.
If depleted nutrients are not returned to the soil, it will
gradually be depleted). Four recommendations set up for
handling [cultivating] soybean crop (p. 49). Better varieties
a key to future soybean development (p. 49-50; A bar chart
shows Illinois acreages for hay, beans, and total from 1927
to 1936. In 1925 bean acreage first permanently passed hay
acreage). Further improvement in soybean crop sought thru
breeding (p. 51-52; Discusses an “extension of the soybean
chromosome map” and “gene linkage”). Careless handling
may make legume inoculants worthless (p. 53-54). Recovery
of soybeans from hail injury is measured (p. 86-87).
Livestock investigations: Old- and new-process
soybean oilmeal compared as feed (p. 88; New process is
solvent extracted. Calves find old-process meal slightly
more palatable. “From the present evidence cattle feeders
are justified in choosing between new- and old-process
soybean meals on the basis of price, since there appears
to be no significant difference in their feeding value. The
guaranteed protein content usually favors new-process meal.
Chemical analyses of the meals used disclosed no significant
difference in amount of protein present”). Corn substitutes
recommended only during corn scarcity (p. 89-91; Soybean
oilmeal is much better than cottonseed meal; dried brewers’
grains and oats give less gain). Labor saving is principal
gain in use of pasture for calves (p. 91-93). Nutritive value
of soybean proteins improved by heating (p. 93-95, by H.H.
Mitchell and Jessie R. Beadles; Heating soybeans at the
proper temperature for the proper time affects the amino
acids and raises the coefficient of digestibility and the
biological value of the protein. “The amino acid limiting the
value of the protein of the heated [or raw] bean is cystin”
[cystine]. Tests on 10 growing rats, based on nitrogen
balance studies, were confirmed in two ways. “Cystin added
to the cooked soybeans increased the growth promoting

value of the protein markedly).
Different varieties of soybeans differ in quality of
protein (p. 95-97). “In 1932 this station (Mitchell and
Smuts) was the first to demonstrate that soybean proteins are
deficient in the sulfur-containing amino acid cystin, a fact
that was later confirmed in other institutions.” The cystin
content is the main determinant of the “nutritive value of the
proteins of soybeans...” Table 18 shows this clearly.
Dairy investigations: Further tests show hybrid corn
valuable for silage (p. 155-56; “Soybeans ensiled alone
usually produce a bad-smelling, unpalatable silage which
does not keep well. The addition of molasses improves
the quality, but not very much). Delayed harvest increases
feeding value of soybean hay (p. 158-60; “By delaying the
harvesting of soybean hay until the seed is developed to half
its full size or more, much larger yields of hay are obtained
and the feeding value of a ton of hay is higher than that of
hay cut at an earlier stage.” Tables show: {1} Characteristics
and yields of soybean hay from different cuttings. {2}
Feeding value of soybean hay cut at different stages).
Entomology investigations: Special formula needed for
grasshopper bait in soybeans (p. 168).
Agricultural economic investigations: Farm costs
show less manpower now used for crops (p. 206-08; “For
a considerable time after the introduction of soybeans into
Illinois, there was a very general feeling that the cost of
growing the crop was so high that there was no profit in it,
except for seed purposes.” Since 1930 that has changed, and:
“Since 1932 soybeans have been one of the most profitable
crops in east-central Illinois”). Smaller combines coming
into wider use in Illinois (p. 208-09; The 5- and 8-foot cuts
are the most popular of the smaller sizes; the 12 foot cut is
the most popular of the larger sizes).
Agricultural engineering investigations: Small combines
have relatively more threshing capacity (p. 246-47; These
small combines cut strips 5 and 6 feet wide). Best power
and machines for soybean production studied (p. 247; “In
preparing the seedbed, the farmers used three distinct types
of plows, including the moldboard, the pulverator, and the
Wheatland disk plow. Some of the soybeans were drilled
solid and cultivated with a harrow and with a rotary hoe.
Others were drilled in rows, and a bean cultivator was used
where weed conditions made it advisable.” Labor, power
and machinery make up 35-40% of the total cost of soybean
production). Fuel gas from ground soybeans not feasible (p.
252-55; This gas is produced by fermentation).
Home economics investigations: Frozen soybeans now
bid for place among winter vegetables (p. 310-13; With the
advent of frozen fresh vegetables on the retail market, green
soybeans may become popular among winter vegetables).
Address: Dean and Director of the Station, Urbana, Illinois.
622. Photograph of a column of about 6 combines harvesting
soybeans near Tecumseh, Michigan. 1939.
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• Summary: Negative number: 188-17641.
623. Funk Bros. Seed Co. 1939. Catalog. Bloomington,
Illinois.
• Summary: The half page devoted to soy beans this year is
divided into two parts: (1) “Soybeans for seed:... Selected
and properly recleaned seed of high purity and germination
is necessary for successful results, and we are prepared to
furnish the best of seed of such varieties as are suitable to
this area, both for grain and hay.”
(2) “Soybean products: We are pioneer processors of
soybeans, extracting the crude oil and grinding the soybean
cake for live-stock feed.” The company’s three products are:
Funk’s Soybean Oil Meal (41% protein. “Expeller processed
and cooked and toasted to improve palatability...”), Funk’s
Minrol Soy (Consists of Funk’s Soybean Oil Meal plus
essential minerals), and Funk’s Pea-Size Soybean Oil Cake
(Convenient size, especially for feeding cattle outdoors). A
photo shows a harvester in a field. Address: Bloomington,
Illinois.
624. Matagrin, Am. 1939. Le soja et les industries du soja:
Grandeur et décadence du soja russe [The soybean and soy
industries: The grandeur and decadence of soya in Russia
(Document part)]. Paris: Gauthier-Villars. x + 390 p. See p.
48-51. 18 cm. [Fre]
• Summary: Mr. Leon Rouest was director of the Soya
Laboratory in the North Caucasus from 1930 to 1935.
His various books (written in 1935 and 1936) provide
very instructive documentation on soya in Russia, but in a
somewhat scattered way. Our title takes inspiration from
his conclusion [He described both the grandeur and the
decadence] and its reach many only be temporary. It seems
that the soybean has been cultivated since the victory over
the Circassians (Tcherkesses) and the forays into East
Turkestan around 1864. It was then introduced a few years
later into Ukraine and Bessarabia [today’s Moldova], either
from the Caucasus or from Hungary, and finally became
better known when the Trans-Siberian Railway was built,
bringing Russians to Manchuria (1896-1904).
The soybean, a remarkable agent of fertilization and
a food that can be stored in anticipation of hard times /
famines, could not fail to interest the Soviet government to
the highest degree.
Before the universal success of the soybean after World
War I, it was seen not only as an interior resource, but also
as an export crop. However in 1931, of the 5,970,000 ha in
Russia used to grow oilseeds, less than 1,100 ha were used
to grow soybeans versus 5,200,000 for sunflowers, 300,000
for castor oil, 140,000 for sesame, 30,000 for peanuts,
and 350,000 for others such a linseed, rapeseed, etc. But
already Soviet industry began to demand soybeans. A large
Oklanskaia furniture factory made glues from vegetable
proteins. The oil was studied for use in soaps and paints.

The famine that threatened the working people, because the
moujiks resisted the conversion of their lands into collective
farms, was able to be prevented or delayed by progress
in soybean cultivation. Also the 5-Year Plan foresaw the
expansion of the crop to 3-5 million ha with harvests of at
least 1,500 kg/ha.
Note: We are unable (Jan. 2015) to find the location or
meaning of Oklanskaia.
To guide the farmers and perfect the technique,
laboratories were organized, specialists and plant breeders
/ selectors (including women) were recruited, etc. Since the
relationship had not yet become tense due to the military
agreement with France, Germany was granted concessions
in various regions [of Russia]. Otherwise how could the
USSR have harvested a 1935 crop of about 1 million
quintals (100,000 metric tons)? The number is enormous by
comparison with the rest of Europe. Note: 1 quintal = 100
kg.
Here, according to the agronomist Rouest, are the
causes of the Russian setback. 1. The negligence and
ignorance of the Russian peasants. 2. The disadvantages of
the Communist regime. 3. The general ideological method,
always hard to reconcile with the needs and uncertainties of
agriculture (e.g. research to find varieties suited to the use of
large harvesters). 4. Poorly chosen cultural methods. 5. Use
of most of the harvest for food. The best literature concerns
the moujik peasants. One long study of 1911, of which we
have a copy, was written by a Russian doctor. Sowed in the
black soil of the Caucasus and Ukraine, the soybeans, said
Rouest, evidently saved the lives of thousands of people.
We are told that the Russians are disgusted with the
compulsory use of soybeans, the results of unskilled cooks,
etc. Address: France.
625. Matagrin, Am. 1939. Le soja et les industries du soja:
Produits alimentaires, huile de soja, lécithine végétale,
caséine végétale [The soybean and soy industries: Food
products, soy oil, vegetable lecithin, and vegetable casein
(Continued–Document part II)]. Paris: Gauthier-Villars. x +
390 p. 18 cm. [300 ref. Fre]
• Summary: (Continued): The agricultural experiment
stations and the scientific labs have played an important role
in the U.S., also the farm equipment manufacturers.
The experiment stations in many states have helped
the farmers to clarify cultural questions which greatly
influence yields, preparation of the soil, type and proportion
of fertilizer use, dates and methods of planting, how many
seeds per acre, choice of varieties according to the climate
and soil, role of the soybean in mixed cultures and in crop
rotation, etc.
In this book, Matagrin always uses the term fèves de
soja to refer to “soybeans.”
1936 listing of soyfoods firms (p. 27): Fearn Soya Foods
Co., Chicago, Illinois. Soybean Health Prods Co. Oakland,
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California (tofu). Soyex Co. Nutley, New Jersey. La Sierra
Industries, Ontario, California (soymilk). American Lecithin
Co., Atlanta, Georgia. Ten soy flour companies (p. 29).
American Lecithin Co. in 1936 was in Atlanta, Georgia.
From when to when was it in Illinois?
Soy in France (p. 36): Prof. Beille of Bordeaux
published a good work on soy but it is no longer available.
Also the books of Prof. Jumelle of Marseille on colonial
crops and vegetable oils. Prof. R. Lepine of Lyon in 1919 in
Revue Scientifique, wrote about soy culture in Algeria and
the preparation of soymilk.
Mr. Rouest perfected again the selections of yellow
or green varieties that he had undertaken from 1907, with
success. Using American seeds, others who experimented
were Messrs. Brioux at Rouen, Carle of Carbonniere in le
Tarn, and Semichon at Carcassonne; he likewise cultivated
it at l’Aude from 1918. A list of 42 of Rouest’s varieties
(chosen from 2,000 others) were given in Rouest’s book Le
Soja Francaise showing that he was more qualified than
anyone to write a book of this tile. He pursued his cultures
and selections in France from 1921-30, in the Caucasus from
1930 to 1935, and thus fulfilled the efforts started by the
Society for Acclimatization and its successors. He worked
with another apostle, Henry de Guerpel, and agronomist
and mayor of Percy-en-Auge (Calvados), who developed
and perfected during 5 years the culture of the best varieties
of soybeans in the regions surrounding his country house
at Plainville, near Mézidon. He did not only collaborate on
the book with Rouest, but also published interesting articles
in several reviews in France and the colonies. Also Mr.
Denaiffe of Carignan (Ardennes), author of the esteemed
book Les Haricots, did important culture work and provided
information.
Today production of soybeans in France is no more than
several thousand hectoliters of beans = several 100,000 liters.
For forage, the crop / culture has developed only in North
Africa. It was encouraged by Rouest and de Guerpel.
Caseo Sojaine’s products [made by Li Yu-ying] were
excellent but expensive.
The products of Heudebert (probably diabetic products
made with soyflour?), were well known in England as in
France (p. 39).
Since 1913 the oil mills of Marseille, France, have
started to use soy oil (mainly for hydrogenation) and those of
the north (mainly for manufacture of soft soaps).
Recently the foundation (at Chateauroux) of a Society
of Friends, Producers and Technicians of Soja has been
announced by M. Druel.
In England the fine botanist J.L. North tested with
success 13 Manchurian soybean seeds in 1913 and in the
third harvest expanded these to 12,000 seeds, which he
sent in 1917 to a farm at Uxbridge in Middlesex and to the
Ogilvie Farm in Essex. There was a remarkable harvest
in 1921, followed by good development of the enterprise.

It advanced thanks to Piper and Morse’s 1923 book The
Soybean which told of American successes. North succeeded
in 1928 in getting 20-80 pods per stalk. In 1921 North’s work
drew the attention of the Ford establishment in Boreham
which was not able to obtain good yields with American
soybeans but succeeded with North’s. Today England
cultivates soybeans on about 15 hectares and yields are 1,400
to 2,500 liters per ha.
In England. Lever Bros. are big users of soy oil in soap.
The main oil mills using soybeans are J. Bibby and Sons in
Liverpool, three others in Hull, one in Erith and one refinery
on the outskirts of London. Huge amounts of soy oil and
meal are imported by a subsidiary of Lever Bros.
Germany: The recent agreement between Germany and
Japan foreseeing an exchange of arms, explosives, etc. in
exchange for soybeans which can furnish explosives (for
nitroglycerine, naturally) is a barter / swap (of cannons for
soybeans) analogous to that with Manchuria in 1934. What
is certain is that the agents of I.G. Farbenindustrie A.G.
under the patronage of the Economic Federation of Central
Europe has been enforcing for 3 years soybeans culture in
the Balkans which trade voluntarily with Germany.
Spain was rich in other oil sources (mainly olive oil), so
it did not pay much attention to soy.
Italy: In 1918 a trial by Prof. Borzi, on a parcel of 2.5
acres at the Colonial Garden in Palerme / Palermo gave a
yield of 20 liters/ha. In 1918-20 at the Institute Bonafous in
Turin, a scientific research center, did research on yellow
soybeans. Then trials were done in Liguria, Lombardia
and Capo d’Istria [the Italian name of the city of Koper; in
today’s Slovenia], and Palerme about the 1920s–a total of
a dozen localities. Retaking in 1922 these tests of 1884 in
Piedmont, Prof. Tito Poggi seeded 8 parcels in Monferrat,
then helped to popularize soybeans in Italy. By the mid1920s soy flour was widely used in baking. In March 1926 a
“Bread for ammunition = pagnotto di munizione” containing
10% soy flour was heartily welcomed by the garrison in
Rome. Already an official tasting by Mussolini (of the bread
by him?) has been commented upon by the Italian press. The
success of the campaign to promote use of wheat limited,
after that, the outlets for soy in human foods, but the oil
remained widely used by industry and the cake [was fed to
cows] for production of milk.
Bulgaria and Rumania were influenced by the example
of Ukraine = Podolie?
The grandeur and decadence of soja in Russia: The book
by L. Rouest, who was director of the Soy Laboratory in the
North Caucasus from 1930 to 1935, brings together, but in a
somewhat dispersed way, a very instructive documentation
on soya in Russia. He described the grandeur and decadence.
Soya was cultivated, it seems, since the victory of the
Tcherkesses (p. 48) and the incursions in east Turkestan,
about 1860, then introduced into Ukraine and Bessarabia
[the latter in today’s Moldova and Ukraine], either from the
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Caucasus or from Hungary in the following years. Finally
better known when the construction of the Transsiberian
railroad connected (conduisit) Russia and Manchuria (18961900). But the soybean could not fail to interest the higher
government officials. Before the universal success of the
soybean after World War I, it was seen not only as an interior
resource but also as an export crop. However in 1931, of
the 5,970,000 ha in Russia used to grow oilseeds, less than
1,100 were used to grow soybeans versus 5.2 million used
for sunflowers, 300,000 for castor oil, 140,000 for sesame,
30,000 for peanuts, and 350,000 for others such as rapeseed.
But the industry began to demand soybeans. A large furniture
factory in Oklanskaia made glues of vegetable proteins.
The oil was studied for use in soaps and paints. The famine
which menaced the working population because the moujiks
[muzhiks, mujiks], resisted the exploitation of the lands
into collectives, was able to be prevented or delayed by the
progress in the culture of soybeans. Also the 5-year plan
foresaw the extension of this crop onto 3-5 million ha with
harvests of at least 1,500 kg per ha. To guide the farmers and
perfect management techniques, specialists were recruited
and concessions were granted to Germany in diverse regions.
For how would the USSR itself have harvested the 1935 crop
of about one million quintals = 100,000 MT. The number is
enormous by comparison with the rest of Europe. (Did the
Soviets see themselves as pioneers of a revolutionary new
crop?)
Here, according to the agronomist Rouest, are the
causes of the Russian setback. 1. Negligence and ignorance
of the Russian peasant. 2. Disadvantages of the communist
regime, 3. The general ideological method, always little
reconcilable with the needs of the changes and hazards of
agriculture (e.g., research to find varieties permitting the
use of large harvesters). 4. Poorly chosen cultural methods.
5. Use of most of the harvest for food. The best literature
concerns the moujik [muzhik, mujik] peasants, and one
long study of 1911, of which we have a copy, written by a
Russian doctor,... Sowed in the black earth of the Caucasus
and Ukraine, these soybeans, said Rouest, evidently saved
the lives of thousands of people... We have been told that the
Russians are disgusted at the compulsory use of soybeans,
result of unskilled cooks...? Address: France.
626. Burlison, W.L.; Van Doren, C.A.; Hackleman, J.C.
1940. Eleven years of soybean investigations: Varieties,
seeding, storage. Illinois Agricultural Experiment Station,
Bulletin No. 462. p. 123-67. Jan.
• Summary: Contents: Plan of variety trials. Performance
of different varieties: Northern Illinois, central Illinois,
southwestern Illinois, studies on quality of soybean hay.
Seeding practices–Effects on yields: Rate and method of
seeding, date of seeding. Effects of storage on quality of
soybeans: Long storage reduced stand and yield, shrinkage
in storage, germination tests of stored beans, chemical

composition of three-year-old beans. Summary and
recommendations. Appendix: Characteristics of 66 varieties
and strains of soybeans.
The Bulletin begins: “Soybeans have attracted more
attention and have been more rapidly and more widely
adopted than any other new crop ever introduced into
Illinois. During ten years the Illinois acreage of soybeans
harvested for grain expanded more than fivefold,–from an
average of 369,000 acres in 1924-1928 to an average of
about 2 million acres during 1934-1938.” (p. 123). Tables
show: (1) Illinois soybean production: Acreage and yield,
hay and beans, 1919-1937. (2) De Kalb field. Grain yields
of 25 soybean varieties, 1927-1937. (3) De Kalb field:
Hay yields of 16 soybean varieties, 1930, 1934-1935. (4)
De Kalb field: Straw yields of 24 soybean varieties, 19271937. (5) Urbana field, south-central rotation: Grain yields
of 36 soybean varieties, 1927-1937. (6) Urbana field,
south-central rotation: Hay yields of 37 soybean varieties,
1927-1937. (7) Urbana field, south-central rotation: Straw
yields of 37 soybean varieties, 1927-1937. (8) Urbana field,
miscellaneous plots: Hay yields of 21 soybean varieties,
1929-1935. (9) Urbana field, miscellaneous plots: Grain
yields of 32 soybean varieties, 1927-1937. (10) Urbana field,
miscellaneous plots: Straw yields of 26 soybean varieties,
1927-1935. (11) Alhambra field: Grain yields of 34 soybean
varieties, 1927-1937. (12) Alhambra field: Hay yields of 17
soybean varieties, 1933-1935. (13) Alhambra field: Straw
yields of 31 soybean varieties, 1927-1937. (14) Soybean hay:
Leaves, stems, and pods in grain-type and hay-type soybean
varieties sampled before harvest, Urbana, 1931-1935. Weight
of each and percentage of total weight. (15) Soybean hay:
Leaves, stems, and pods retained in field-cured hay, Urbana,
1931-1934. (16) Rate and method of seeding: Effect of
yield on soybean grain, Illini variety, Urbana, 1928-1932.
24-inch rows (bean drill) vs. 8-inch rows (grain drill). (18)
Date of seeding: Average yields of 12 varieties of soybeans
seeded at different dates, Urbana, 1926-1931. (19) Date
of seeding: Year by year yields of 12 varieties of soybeans
seeded at different dates, Urbana, 1926-1931. (20) Age of
seed: Effect on stand and yield of soybeans, Urbana, 19271934. (21) Age of seed: Stand and yield of five varieties of
soybeans grown from seed of different ages, Urbana, 19271934. (22) Monthly weight changes: Illini soybeans stored
over five-year period, Urbana. (23) Depth of storage: Effect
on moisture and laboratory germination of soybean seed
sampled on different dates. (24) Depth of storage: Effect
on germination and yield of Illini soybeans. (25) Depth of
storage: Effect on properties of meal, oil, and whole grain of
soybeans (Carbohydrate content of meal. Acid number, iodin
[sic, iodine] number, and refractive index at 25 deg. C. of
oil).
(26) (p. 166-67) Characteristics of 66 named and
unnamed varieties and strains of soybeans: Variety name,
seed color, type. days to maturity, shattering, seed size
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(beans per pound), hilum color, flower color, pubescence.
The named varieties, listed alphabetically by name, are:
A.K. 92, A.K. 114, A.K. 125, A.K. 141, A.K. 146, Aksarben,
Arlington, Black Eyebrow, Cayuga, Chestnut, Columbia,
Dunfield, Dunfield (Illinois), Dunfield (Indiana), Ebony,
Ebony (Special), Elton, Funman, Guelph, Haberlandt,
Hamilton, Harbinsoy, Hong Kong, Hurrelbrink, Illini,
Ilsoy, Indiana 5584, Ito San, Kingwa, Laredo, Lexington,
Macoupin, Manchu, Manchu (Perry King), Manchu Sel.
(Thomas), Manchu (Thomas), Manchu (Wisconsin),
Manchuria 13-177, Mandarin, Mandell, Mansoy, Midunk,
Midwest, Minsoy, Morse, Morse Sel. 230, Morse (Wilson),
Mukden, Norredo, Peking, Scioto, Strain B, Tokyo, Type
117, Type 119, Type 120, Virginia, Wea, Wilson-Five,
Wisconsin Black. Address: 1. Chief in Crop Production;
2. Formerly Asst. in Crop Production; 3. Prof. of Crops
Extension. All: Urbana, Illinois.
627. Krauss, Frederick G. 1940. Diversified agriculture in
Hawaii. Honolulu Advertiser (The) (Hawaii). April 14. p. 30.
• Summary: “(Continued from Last Sunday)
“The soybean being a fairly drouth resistant crop will
rarely require irrigation for main seed crop for industrial
purposes. It may be greatly benefited by judicious irrigation
when grown as a fall crop for green shell beans in a dry
season.
“Inoculation of seed: While the writer has not in the
past advocated seed inoculation as a general practice, the
grower of soybeans and other leguminous ‘grain crops’ or
any other legumes for that matter may well give attention
to this practice in his early experimental plantings to
determine once and for all, if possible, how essential is
inoculation, especially in areas where leguminous crops have
not previously been grown. Fortunately the bacteriological
division of the botanical department of the University of
Hawaii welcomes farmers to apply to them for nitrifying
bacteria cultures which it prepares to order for special
leguminous crops, including the soybean. For further
information on this subject apply to Dr. O.N. Allen, in charge
of the Bacteriology Division, University of Hawaii.
“Inter-tillage: The Illinois Agric. Exp. Station, as does
the writer, recommends thorough tillage in the early stage
of development of the crop, especially to keep down weeds
which in a dry season rob the soil unduly of moisture. A
four-row beet and bean cultivator gives economical and rapid
inter-tillage, Care must be taken not to cultivate during the
flowering stage, especially when the plants are wet from
dew or mist. Of course, inter-tillage of crops should not be
attempted while the soil is wet.
“Harvesting green soybeans: As has already been stated
the vegetable type of soybeans should be harvested in their
prime, edible green condition. They are ready to use as soon
as the pods are plump and the seeds are nearly full size. They
remain usable until the pods show the first signs of yellowing

and just before the green beans begin to shrink. At the
beginning and end of the usable period outlined above they
are less acceptable to most people than when in the prime
condition between the two extremes, according to the Illinois
Station.
“In harvesting the green beans the plants may be pulled
bodily or cut near the surface of the ground, and the pods
removed by hand if on a small scale, or the pods may be
picked directly from the standing plants. For extensive
harvesting as for commercial canning green soybeans are
more economically harvested and handled with machine
equipment as is the practice with bush limas and peas. A
power mower with buncher attachment as illustrated is a
valuable adjunct to the extensive culture of this crop.
“Concerning the harvesting, curing and thrashing of ripe
soybeans, something has already been said in our previous
series of papers on the soybean as an industrial crop. When
the crop is mature either an ordinary grain binder equipped
with extra guards or ‘fingers’ for picking up the plants too
close to the ground or lodged may be used effectively or
the more modern grain combine may be used to advantage
if the crops are in condition for immediate threshing, thus
harvesting and threshing in one operation.
“Obviously if a portion of the vines and pods is not fully
ripe when harvested, the crop must be harvested with a grain
binder and the plants be cured in shocks, as shown in the
accompanying illustration. Then when fully cured the ‘grain’
is threshed from a stack or direct from the shocks which
are hauled direct to the stationary powered bean thresher.
Soybeans are more readily threshed than most other sorts of
beans, especially the limas.
“Storage of mature soybeans: Great care must be taken
in storing mature soybeans to prevent spoilage through
heating. Soybeans that show more than 12 per cent of
moisture at threshing time should be stored with caution
and be examined frequently. Only after the seed is fully
cured should it be sacked and shipped. Fumigation against
pests while in storage may also be necessary. Seed should
be disposed of as soon after harvest as conditions warrant.
For the time being soybean production in Hawaii, whether
for green vegetables or as a mature grain crop should be
undertaken on an experimental basis. The crop offers great
possibilities.
“Postscriptum: In the foregoing papers on the Edible
Soy Beans, too scant mention was made concerning the
very creditable work done by the Department of Nutrition,
Hawaii Agricultural Experiment Station, on this subject.
The writer has now before him a reprint from the Journal
of Agricultural Research (Vol. 49, No. 2, Washington,
D.C., July 15, 1934) entitled ‘The Nutritive Value of Green
Immature Soybeans,’ by Carey D. Miller, specialist in food
and nutrition investigations and Ruth C. Robbins, assistant
nutrition investigator, Hawaii Agricultural Experiment
Station.
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“Briefly summarizing this valuable treatise which
should be read in full by all those interested in the soy bean
as a green vegetable, the authors conclude: That while
much is known regarding the high nutritive value of dry,
mature soy beans and products derived therefrom, the green
immature soy beans had been but little studied outside of the
Orient where they have been an important food product for
centuries. Chung and Ripperton of the Hawaii Experiment
Station had reported determinations of calcium, phosphorus,
iron and other nutritive constituents, but no reports of
vitamin studies were available. On this score, Miller and
Robbins found that, compared with most vegetables, the
cooked immature soy beans have unusually large amounts of
protein, fat, calcium, phosphorus and iron, and proved to be
very good sources of vitamin A, B, and G and a poor source
of vitamin C.”
Photos show: (1) “A medium size bean thresher suitable
for threshing soy beans in the mature state. Will take care
of 25-acre crop. Equipped with 16-inch by 28-inch double
cylinders. For large acreages a 26-inch by 44-inch machine
equipped with a self-feeder would be required. The byproduct bean straw is a valuable roughage feed for live
stock, especially beef cattle when supplemented with cane
molasses.”
(2) “Green soy beans of three superior varieties and one
row of mature beans (row to right in solid black). Actual
size. Group ‘A’: F.P.I. 31780 (Imperial). Group ‘B’: F.P.I.
85666 (Hokkaido). Group ‘C’: F.P.I. 87615 (Jogun). Shelled
beans–left row: as seed came from pods; center row: same
size but green color intensified by cooking; right row: mature
beans shown in solid black. These outline sketches are traced
from a beautiful color plate reproduced from Bulletin 443
Illinois Agric. Exp. Station, entitled ‘A Study of Soy Bean
Varieties’ by Sybil Woodruff and Helen Klaas, issued May,
1938.”
“(Continued Next Sunday)” Address: PhD.
628. Bean-Bag (The) (Lansing, Michigan). 1940. Peas, soy
& lima beans canned by Ford–Shelling of green soys is
difficult. 22(11-12):15-17. May.
• Summary: “While expending enormous sums in finding
new uses for farm products in industry, particularly the
erstwhile lowly soy bean, the Ford Motor company has not
overlooked the possibilities offered by this bean as a food
product.
“Dr. Edsel A. Ruddiman, a close friend of Henry
Ford since boyhood, has had much to do with this work.
Employed as a research chemist, he has specialized
during recent years in food research in this connection has
supervised, from a scientific standpoint, the operations of
a canning factory the company operates on the outskirts of
Dearborn, Michigan.” “For industrial uses the Ford company
is concentrating largely on the Giant Manchu [Manchu].
The food variety preferred here is the Willomi, although the

Jogun is also recognized as a splendid food variety.
“The Ford crop of food soy bean in Dearborn last year
occupied 110 acres of land. Of this crop, 18 acres were cut
green for canning, the balance harvested later. The bulk of
the dry beans have been converted into soy bean flour which
his combined with wheat flour, in varying proportions, in the
making of soy bean bread as well as many kinds of pastries.
“Canning process interesting: A cold pack process is
used in canning peas, lima beans, and soy bean. The average
housewife is well aware that the operation of shelling green
peas and lima beans is both difficult and tedious. But when
one considers that the green soy bean sticks to its overcoat
even more tenaciously than does the green lima bean, the
process used at the Ford cannery becomes doubly interesting.
“To start with the first operation in the process: Early in
the morning a regulation wheat binder hauled by a tractor,
started cutting. The vines were then tied in bundles, as would
have been the case with wheat or oats. They were dropped in
sizeable piles which were then forked onto trucks and hauled
to the cannery.
“Here they were forked directly from the truck into
an odd looking threshing machine called a ‘viner.’ The
actual shelling occurs in a long cylinder which keeps the
viner turning in a clockwise direction. Though the center
of this cylinder extends a shaft which in turn, is fitted
with numerous paddles. These rotate in an anti-clockwise
direction and at a fairly high rate of speed; thus the shelling
is actually a slapping operation.
“Then they start moving: Leaving this cylinder, the
beans fall though a screen and roll down a canvas conveyor
into hoppers, from which they are released by attendants into
bushel baskets. The same canvas conveyor which drops them
into a second truck at the back end of a viner.
“Upon being carried away from the viner, the bushel
baskets are emptied into a fanning mill. This machine
removes practically all hulls and cracked beans which may
have passed though the screens into the viner. A conveyor
then carries the beans to a fully automatic washing machine
where they move slowly through cold, fast-running water. To
make the job of washing more thorough the machine creates
a series of ripples which remind one of rapids such as would
be found in a swift-flowing mountain stream.
“In sieve-like conveyor cups the beans travel next to
the blanching machine, where they move for four minutes
though water which has been heated to 198 degrees–not
quite to the boiling point. As they leave the blancher they
pass through a spray of cold water, then roll on to the handpicking table.
“This table, in reality, is not a table at all, but a wide
canvas conveyor belt which moves at a low rate of speed.
On each side of this moving ‘table’ stands a group of young
men, who complete the cleaning job by removing the few
cracked beans and fragments of hulls that have not been
eliminated by the fanning mill.
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“Leaving this broad conveyor belt the beans fall on
to the turn-table of a canning machine. As they leave this
machine the cans are filled with the proper solution of hot
salt, brine, then sealed, also by machinery. After that they
are ready for cooking. There are two steam pressure cookers,
each of which accommodates 1,170 No. 2 cans at a time.
“The actual cooking process requires approximately
40 minutes, after which the cans are placed in cooling vats
where they remain in cold water for 15 minutes. Thereafter
they are stored for two weeks, during which period they are
watched for possible ‘leakers.’”
“Labeling and packing come next, after which the beans
are ready for shipment to jobber or wholesaler.”
629. McClelland, C.K. 1940. Methods and rates of planting
soybeans. Arkansas Agricultural Experiment Station,
Bulletin No. 390. 18 p. June.
• Summary: Contents: Experimental methods: Methods
of planting, rates of seeding. Row-cultivation method:
Experiments with Mammoth Yellow variety, experiments
with Laredo variety. Soybean seed drilled with smallgrain drill: Experiments with Mammoth Yellow variety,
experiments with Laredo variety. Soybean seed broadcast:
Experiments with Mammoth Yellow variety, experiments
with Laredo variety. Row-cultivation vs. drill or broadcast
methods. Summary and conclusion. Address: Dep. of
Agronomy.
630. Burlison, W.L. 1940. Importance of soybeans to
American agriculture (With some notes on soybean
research). Proceedings of the American Soybean Association
p. 27-30, 34-35. 20th annual meeting. Held 18-20 Aug. at
Dearborn, Michigan.
• Summary: Contents: List of 11 things that the future of the
soybean as an important Illinois crop is dependent upon–
according to G.L. Jordan, Dep. of Agricultural Economics,
Univ. of Illinois. Where do we go from here in soybean
production? Table 1–Annual production of soybeans in five
leading countries from 1925-1939: USA, Manchuria, Chosen
[Korea], Japan, Netherland India. Table 2–World production
of soybeans in 1,000 bushels (excluding China) from 19251939, including percentage increase each year over 1925.
These figures include, in addition to the countries shown in
Table 1, Kwantung, Taiwan, U.S.S.R., Rumania, Bulgaria,
Yugoslavia, and certain other small countries in Europe. U.S.
soybean production as a percentage of world production.
Why this rapid increase in U.S. soybean production? Rapid
increase in U.S. soybean production during the past 6 years.
Research leads the way: List of typical research projects at
larger corn belt agricultural experiment stations.
Extracts from letters on the future of soybeans in Illinois
from thoughtful observers: H.G. Atwood, Allied Mills, Inc.,
26 Dec. 1939. G.G. McIlroy, President, American Soybean
Association, 7 Dec. 1939. W.J. O’Brien, The Glidden Co.,

8 Dec. 1939 (use of oil in paints). N.P. Noble, Swift and
Company Soybean Mill, 8 Dec. 1939 (Swift has now built
soybean mills at Cairo, Illinois; Des Moines, Iowa; and
Fostoria, Ohio. Swift is using larger quantities of soybean oil
in their various products). Edward J. Dies, National Soybean
Processors Assn., 14 Dec. 1939. D.F. Christy, Acting
Director, USDA Office of Foreign Agricultural Relations, 17
Feb. 1940. E.F. Johnson, Ralston-Purina Company, 21 Dec.
1939. H.P. Rusk, Dean and Director, Illinois Experiment
Station, 22 May 1940. J.W. Hayward, Archer-DanielsMidland Company, 24 May 1940.
Growth in the number of soybean crushing mills in the
USA from about 10 in 1925 to approximately 75 in 1939.
Increase in soybean yields in Illinois from 13.5 bushels/acre
in 1925 to 24.5 bushels/acre in 1939. Growing industrial
utilization of soybeans. Conclusion: “The importance of
soybeans to American agriculture is bound to be of greater
significance as the years go by.”
Concerning research: “Our research program on
soybeans in this country is nothing less than remarkable.
In 1937 a list of soybean projects was published by H.M.
Steece, Specialist in Agronomy, Office of Experiment
Stations, U.S. Department of Agriculture.” In 1937 some
53 agricultural experiment stations were conducting 258
separate investigations on soybeans. “By far the largest
number of these have to do with the varieties and methods
of production.” A photo (p. 29) shows a tractor pulling a
combine harvesting soybeans in Indiana.
Note: This is the earliest English-language document
seen (March 2003) that uses the term “soybean research”
(see subtitle) to refer to research on soybean production.
Address: Head, Dep. of Agronomy, Univ. of Illinois.
631. Milner, R.T. 1940. News from the Regional Soybean
Laboratory. Proceedings of the American Soybean
Association p. 36-38. 20th annual meeting. Held 18-20 Aug.
at Dearborn, Michigan.
• Summary: “In previous years this Association has heard in
some detail about the work conducted by the U.S. Regional
Soybean Industrial Products Laboratory on the making of
paints and varnishes from soybean oil and the making of
plastics and other similar products from soybean meal. This
year some of the foundation work which will serve as a
support for these industrial applications will be described,
and mention will be made of a new attack on the problem of
increasing the industrial use of soybean oil.
“The agronomic work is carried out in such close
collaboration between the agronomists of the Bureau
of Plant Industry, the analytical section of the Soybean
Laboratory, and the State Agricultural Experiment Stations
that credit cannot be given to any one group. The history of
other crops has shown the wisdom and necessity of having
chemists work with agronomists so that varieties developed
for desirable agronomic characteristics may also possess
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the qualities needed for industrial utilization. In practice it
has been found that one agronomist in the field can supply
more than enough material for a dozen chemical analysts.
As a result, in studying soybean selections, introductions,
and crosses the first eliminations are made chiefly on an
agronomic basis. This is easily justified, for certainly any
varieties which possess such undesirable properties as low
yield, lodging, or shattering will never be widely accepted by
American growers. Last year over 25,000 plants were grown
as second generation selections from the first generation
plants grown in 1938. Crosses between pure lines have been
made, and sufficient data are now becoming available for
some preliminary generalizations. It appears that Dunfield
and Mukden varieties contribute more to seed quality
than other strains tested. Hundreds of seed from the most
promising of these crosses are being analyzed chemically,
and on the basis of these analyses further selection and
improvements can be made.
“One of the most valuable additions to this general
program has been the establishment of uniform nurseries
for the study of selections. Eight uniform early nurseries
for varieties suitable for the northern part of the soybean
belt and 11 uniform late nurseries for selections suitable for
southern Indiana, Illinois, and Missouri were established.
Because of the splendid cooperation between the laboratory
and the State Agricultural Experiment Stations, the results of
these nurseries have been of material assistance in the early
recognition and naming of two very promising varieties.
These new varieties are Mount Carmel and Patoka. Results
on the uniform late test indicated a remarkable uniformity
in behavior of these varieties while the uniform early test
showed that for the varieties studied, the areas of adaptation
in the northern soybean belt are more irregular and limited.
Many hundreds of other selections have been tested for yield
in replicated rod rows, and many of these have been analyzed
for oil and protein content.
“There are many other phases of agronomic work
which can only be touched on briefly. The study of seasonal
effect on yield and composition of nine principal soybean
varieties has been continued. The results of four seasons are
now available and indicate that potassium content shows no
large differences between varieties. Results on the four-year
period confirm those found for the two-year period and show
some varieties consistently are high in oil and low in protein.
Significant differences in calcium and phosphorus content
have also been observed between varieties. Studies of the
effects of fertilizer treatment and fertility level on yield and
composition have been continued, and experiments have
been started to observe the effect of rate of seeding and date
of planting.
“In the greenhouse the effect of root temperatures on
the growth of soybeans has been investigated. In this work
transpiration and the absorption of anions and cations has
also been followed. Soybeans have been grown in culture

chambers where the air temperature and humidity have been
controlled. A low night temperature was found to delay
maturity greatly.
“The nutrition of plants requires what may be classified
as major and minor elements. Major elements, such as
calcium, phosphorus, and potassium, have been known
and studied for a long time. Minor elements, such as zinc,
boron, and manganese, are now known to play an important
role in the life of plants. The effect of five concentrations
of potassium, from 3.16 to 316 p.p.m., on the yield and
composition of two varieties has been observed. Both
varieties showed a marked response to these extreme
concentrations, but did not behave alike. A spectrograph is
being used to detect and determine the trace element, boron,
which may prove to have a marked effect on composition.
“Increased utilization of soybean oil in protective
coatings would probably result from any measures which
would increase its drying properties. Soybean oil contains
the same constituents which make up linseed oil. Both oils
contain glycerides of the unsaturated acids, oleic, linoleic,
and linolenic, and the saturated acids, stearic and palmitic.
However, in soybean oil the highly unsaturated fatty acid,
linolenic, is present in much smaller amounts, and soybean
oil also contains larger amounts of the nondrying acids,
oleic, stearic, and palmitic. Both of these facts are reflected
in the iodine numbers of linseed and soybean oils. The iodine
number may be taken as a rough measure of the drying
power of the oil; for linseed it ranges from 170 to 190, while
for soybean oil the range is 120 to 140.
“Two methods suggest themselves to improve the
drying properties of soybean oil. By chemical treatment
the unsaturation of the acids might be increased or the
unsaturated glycerides present made more reactive. Work
of this nature is being carried out, but no results of practical
significance have been obtained to date. By a combination
of physical and chemical methods it might be possible to
separate and remove the larger portion of the nondrying
constituents of soybean oil. For example, if all the palmitic,
stearic, and oleic acid components could be removed,
soybean oil would consist chiefly of the glycerides of linoleic
and linolenic acid and would have an iodine number in the
neighborhood of 184. All vegetable oils, however, contain
mixed glycerides. For example, one molecule of glycerol
might have combined with it one molecule of palmitic,
one molecule of oleic, and one molecule of linolenic
acid. The amounts of pure tri-glycerides, such as triolein
or tristearin, are extremely small. As a result the mixed
glycerides resemble each other closely and are difficult to
separate. Using available data, it may be calculated that
there is present in soybean oil a fraction of mixed glycerides
amounting to about 30 percent which has an iodine number
of 170.
“Work on the separation of this high iodine number
fraction of mixed glycerides has been initiated using
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methods of extraction with liquids. This type of extraction is
quite simple and has been extensively used in recent years
by the petroleum companies for refining lubricating oils.
The method consists in mixing the soybean oil with some
immiscible liquid in which the saturated and unsaturated
fractions have different solubilities. Two layers separate,
one consisting chiefly of solvent with an oil fraction of
high iodine number and the other layer, chiefly oil of lower
iodine number mixed with a small amount of solvent. In
the petroleum industry many methods of accomplishing
this liquid-liquid extraction have been studied. It is carried
out continuously in a countercurrent apparatus, and is
both cheap and efficient. This laboratory has carried out
many preliminary experiments and investigated several
solvents. It has been possible by this method to produce in
the laboratory, from a soybean oil having an iodine number
of 130, a very sizeable fraction having an iodine number
of 142. When this high iodine number fraction was tested
for drying properties, a marked improvement was noted.
Further work is needed and is now being carried out with
its ultimate objective the development of a cheap process
for separating soybean oil into two fractions, one having a
high iodine number and furnishing an excellent paint oil, and
the remaining fraction having a much lower iodine number
and enhanced value for edible purposes. This possibility has
attracted much commercial interest, and numerous patents
have already been issued on the process.
“Time is not available to describe the many other
projects studied by the U.S. Soybean Laboratory. These
have been presented to you in previous years. In most of the
work satisfactory progress has been made. Work is being
continued on these lines, and the future should show marked
and continued increases in the use of soybeans for industrial
purposes.”
A photo shows a farmer, seated on a tractor, pulling a
small plow of the 2-wheel type in a field of corn stalks.
The U.S. Regional Soybean Industrial Products
Laboratory is: “A cooperative organization participated in by
the Bureaus of Agricultural Chemistry and Engineering and
Plant Industry of the U.S. Department of Agriculture, and the
Agricultural Experiment Stations of the North Central States
of Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, South Dakota,
and Wisconsin.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
632. Smith, John T. 1940. Today’s trend in soybean
production. Proceedings of the American Soybean
Association p. 53, 55. 20th annual meeting. Held 18-20 Aug.
at Dearborn, Michigan.
• Summary: Discusses the growth of the soybean industry in
Illinois. “Mr. President, members of the American Soybean
Association and Friends:
“In discussing the subject assigned me, ‘Today’s Trend

in Soybean Production,’ we will confine our remarks to the
growth of the soybean industry in Illinois. Soybeans first
came into Illinois in the early years of the 20th Century [sic].
At the University of Illinois some 12 varieties were grown
experimentally in 1897. After some years of experimentation,
a few farmers in various parts of the State commenced
raising a few acres. There were no mills for processing,
no established markets of any kind. These men planted a
crop, pioneering, if you please, and trusted they would be
able to save a few bushels per acre. The yield ranged from
5 to 12 bushel of seed per acre. In most cases it was almost
impossible to get a threshing machine to thresh the crop.
Elevators refused to have anything to do with them. If you
grew any beans, your only outlet was to sell them as seed for
a hay crop. Fortunately, the cow was not as skeptical as were
the people. Farmers here and there over the corn belt kept
increasing their acreage, College Extension people preached
soybeans up and down the state and the acreage of the crop
increased. The question then was, ‘What will we do with the
crop.’
“As time went on the harvesting was done with a binder,
thresher men finally accepting soybeans as a necessary
evil, rather grudgingly threshed them as a favor for 20¢ per
bushel, finally coming down to 10¢ per bushel. Fortunately
for our soybean crop–red clover began failing to stand over
the winter, and soybeans filled in as a substitute hay crop.
Progress was being made, but still our cry each year was,
‘What are we going to do with the crop?’ This brings us up to
1921.
“A linseed oil processor, Mr. I.F. Bradley, of Chicago
Heights, was experimenting with crushing soybeans and
expelling the oil. People said it could not be done, but he did
it. Soybeans immediately took a new lease on life and the
seed demand took up the available supply of beans in Illinois
and Mr. Bradley was forced to buy a car load of soybeans
in North Carolina in 1922 to get enough to carry on his
experimental work. The tune changes to ‘If we processors
only had enough beans, we could keep our plants running
and build more processing plants.’
“In 1923 the A. E. Staley Company of Decatur, Illinois
commenced processing beans in a small way. The farmers
kept increasing their acreage, and each year more tried a
few acres. Thresher men became a little more friendly to the
soybean as more and more farmers began raising them.
“Funk Brothers Seed Company, Bloomington, Illinois,
persuaded Mr. Bradley to move his plant to Bloomington.
He did so and started with three expellers in 1924. Then a
new picture came into view. The Allied Mills of Peoria made
a contract with the Grange League Federation of New York
to furnish a years supply of feed including therein a certain
percentage of soybean meal. This contract was reflected back
to the grower in a guaranteed price per bushel was continued
for the second year and also for the third year.
“Bean acreage increased until in 1939 Illinois alone
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produced over 42,000,000 bushel of soybeans. Processing
plants increased from none in 1921 to 75 in 1939 with a
combined crushing capacity of approximately 80,000,000
bushel.
“Methods of production changed as time went on. In the
start, most of the beans were sown with wheat drills, using
every hole in the drill as wheat is sowed. As weeds became a
factor in soybean production, sugar beet drills and cultivators
were used, planting the beans in rows 21 inches apart. Now
there is a definite trend to grow soybeans in rows, in many
cases, using a regular corn planter, with 36 to 40 inch rows
and cultivating with the regular corn cultivators. Reports
of yields exceeding solid drilled plantings are continually
coming to us. Yields have increased from a few bushels per
acre in 1910 to 30, 35 and 40 bushel per acre, some going
even higher. This is due to better methods of production,
better inoculation and better varieties.
“To date the progress made in soybean production is
due to the plant breeders, the culture people, the machinery
companies, the processors, as well as farmers. The plant
breeders have selected, people have encouraged better
inoculation of beans, the machinery companies have
improved the machinery at hand and introduced the combine
of the wheat fields of the west into the bean fields of Illinois
and other states. This probably has been the one big factor in
the increased growing of soybeans.
“Among the varieties first grown in the State are Ito
San, Midwest, Ebony, Virginia and A.K. A few years later
we grew the Manchu, Illini, Dunfield, Mansoy, Virginia and
Ebony. In addition to these we are now growing Wisconsin
No. 3, Richland, and a new selection ‘The Chief’ which are
now coming into the front.
“The old method of cutting with the binder, shocking
and threshing with the threshing machine was a costly
operation. The first combines introduced were the 12 foot
machines that were used in the wheat country. As there were
few machines and a big demand for custom harvesting, we
find people buying 10 to 20 foot cutter bar machines. There
is a definite trend now back to smaller combines with a 5 to
6 foot cutter bar for the average farm. These little machines
will cut two rows at a time. They can be operated by one
man and under favorable conditions he can cut and thresh 15
acres a day.
“As we view the ‘Future Trend in Soybean Production’
we see the plant breeders searching for new varieties of
soybeans for special purposes. Anyone who has tried to eat
commercial soybeans under whatever name has been sadly
disappointed. There are many varieties of edible soybeans
today that are really palatable.
“Machinery companies have perfected the machines
to a high degree of efficiency. We are looking to processors
for new ways of utilizing the by-products of the crushed
soybeans. There seems to be no limit to the different things
that can be made from them. A few of these are plastics,

linoleum, glue, T.N.T. [explosives], paints, oils, varnish,
edible oils, automotive parts, etc.
“From the producers stand point the trend is definitely
to row beans. As to the width of rows, experience will
determine that problem. At the present time the corn
planter width row seems to be in the ascendency [sic]. Crop
indications point to a 100,000,000 bushel crop this year.
In our opinion the saturation point has not been reached.
Research is continually finding new uses for the crop. We
have seen in Illinois an increase of from 5,240,000 bushel
in 1934 to 42,000,000 in 1939 with a demand for still more
beans. In a time of crop surpluses, soybeans have been a
form of insurance to the farmers income.” Address: Tolono,
Illinois.
633. Wilcox, R.H.; Case, H.C.M. 1940. Twenty-five years of
Illinois crop costs, 1913-37. Illinois Agricultural Experiment
Station, Bulletin No. 467. p. 357-455. Aug.
• Summary: Contents: Description of the cost-accounting
study. Important factors influencing crop costs, 1913-1937.
Variations in crop costs. Some fundamental trends in farming
brought out by the cost study: Greater efficiency in crop
production, changes in farm labor requirements, changes in
acreages planted to different crops, use made of time saved,
changes in character of farm expenses. Summary. Tables:
Year-by-year costs of crop production.
Table 3. Hours of man labor, horse labor, and tractor use
per acre in producing corn, wheat, and soybeans. Tables 2527. Soybeans threshed, combined, and as hay: Champaign
and Piatt counties, cost of production, income, and efficiency
factors, 1920-1937. Table 37. Soybean hay: Southwest
Illinois, cost of production, income, and efficiency factors,
1924-1928.
“The twenty-five years covered by the data reported
here was a period of rapid and fundamental change in Illinois
agriculture. The ‘horse economy’ that had dominated midwestern farming after the invention of the reaper and binder,
gangplow and cultivator, gave way to a ‘tractor economy’
characterized by larger machinery units, decreasing amounts
of man labor per unit of land and crops, and increasing
proportions of direct cash costs incurred in producing crops.’
Fig. 12. Hours of man labor, horse labor, and tractor use
per acre in producing soybeans, 1923-1937. The latter figure
notes: “From the beginning of the commercial production
of soybeans in Champaign and Piatt counties in the early
1920s, the horse labor used per acre declined from 29.1
hours in 1922-1924 to 1.5 hours in 1936-1938. During this
period tractor use in soybean production rose from 0.7 hours
to 2.4 hours an acre. The amount of man labor in soybean
production and harvesting was affected as much by the
adoption of the combine as by the use of the tractor. Man
labor in producing soybeans declined from 13.4 hours per
acre in 1922-1924 to 4.0 hours in 1936-1938.” Address: 1.
Assoc. Chief in Farm Management; 2. Chief.
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634. Wirt, F.A. 1940. What the implement manufacturers
are doing to assist the soybean grower. Proceedings of the
American Soybean Association p. 40, 43-52. 20th annual
meeting. Held 18-20 Aug. at Dearborn, Michigan.
• Summary: “Addressed delivered Aug. 20, 1940 at the
20th Annual Meeting of the American Soybean Association,
Dearborn, Michigan.”
Contents: Introduction: Some reasons for rapid increase
in soybean acreage. Preparing the seedbed (Plows, disk
harrows, notched coulter blades, levers). Disk harrows.
Planting (grain drills, fertilizer attachments, beet and bean
planters). Cultivating (spike tooth harrow, rotary hoe, beet
and bean cultivator–for rows less than 21 or more than 21
inches apart). Harvesting for hay (horse-drawn mowers,
tractor mowers, side delivery rakes, hay loaders, silage
cutters, power row-crop binders). Harvesting for beans
(combines). Tractors. Conclusion.
“Surprising to many within as well as outside agriculture
is the rapidly increasing acreage planted to soybeans–
especially in the mid-west states.
“It is not within the scope of my remarks on ‘What the
Implement Manufacturers are Doing to Assist the Soybean
Grower’ to discuss the many reasons why soybean acreage
has increased so rapidly beginning with the year 1929.
“Other speakers at this and previous meetings have
explained these reasons–commercial use, effect of ChineseJapanese war on shipments from Manchuria, increased
demand from Europe until very recently, reduced corn
acreage, soil conservation program, more drouth resistant
than most crops, freedom from chinch bug and most other
insect damage, the Fat and Oil Tariff of 1934, the Bailey
Amendment of 1936, improved varieties, and better cultural
methods.
“Every acre planted to soybeans, and then later

turned under, grazed, or harvested, requires the use of
farm machinery. This equipment has been and is today
an extremely important factor in making this increasing
acreage possible and profitable. Before discussing recent
developments in farm machinery, therefore, it might be well
to look at the record of acres planted to soybeans, and bushel
yields in the last few years.
“Last year (1939), 9,023,000 acres were grown
in soybeans alone; 4,226,000 acres were raised for
beans; 4,423,000 acres for hay and, taking into account
interplantings, 1,357,000 acres for grazing or plowing under.
“This year there is an increase of 17.6 percent over last
year in soybeans grown alone, or a total of 10,610,000 acres.
“In 1919 the number of acres grown for beans was
sufficient to justify recording by the U.S. Department of
Agriculture. The increase since then is nothing short of
phenomenal–from only 99,000 acres in 1919 to 1,008,000
acres in 1930; and 4,226,000 acres grown for beans alone in
1939. (See Chart 1)
“From 1924 to 1939 the yield in bushels virtually
doubled–from 11 to 20.7 bushels. Three of the important
factors tending to bring about this increase in yield include
improved varieties, better cultural methods and more
efficient harvesting. (See Chart 2)
“In total number of bushels of beans a phenomenal
increase has taken place in the last fifteen years. In 1924 only
4,947,000 bushels were harvested. By 1939 it had climbed
to 87,409,000, and for 1940 it is estimated that if yields this
year equal those of 1939, a total of 110,000,000 bushels may
be expected. (See Chart 3)
“In 1929, there were 2,400,000 acres of soybeans grown
alone for beans, hay, grazing and plowing under. By 1940
this acreage had increased to 10,610,000. Previously it was
stated that the indicated 1940 acreage was 17.6 percent
greater than last year. (See Chart 4)
“The amazing increase in acreage
is illustrated by what has happened in the
four leading soybean states. In the last four
years, 1936 to 1940, the soybean acreage
in Illinois has increased from 1,887,000
to 3,108,000; in Indiana from 748,000
to 1,652,000; in Iowa from 560,000 to
1,496,000; and in Ohio from 330,000 to
1,111,000.
“The operations of preparing the
seedbed, planting and harvesting will be
discussed in that order, from the standpoint
of ‘What the Implement Manufacturers are
Doing to Assist the Soybean Grower’.
“Where soybeans are turned
under to add organic matter to the soil,
plowing takes the place of harvesting. If
the soybeans are grown for grazing, the
‘harvesting’ is done by animals.
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“Preparing the Seedbed: About five years ago, I was
driving through Illinois when the farmers were plowing
under their cornstalks and soybean vines. Toward evening
fires could be seen in every direction. Farmers were burning
crop residues which the soil required.
“Just as I was leaving an implement dealer’s place of
business, a farmer drove up. When introducing me, the dealer
explained, ‘Here’s a farmer who doesn’t burn his stalks and
vines.’ When asked the reason, this farmer told me that his
neighbors were still using old, light-weight tractor plows
which long since should have been replaced with modern
equipment. These old plows had been built to sell at a price,
but please note that I did not say they were low-priced plows.
Actually these plows proved to be an expensive investment.
“This spring a week was spent driving through the
Corn Belt. Again cornstalks were seen raked in windrows
and burning, but fortunately there were not so many
being handled in this Manner as five years ago. Why the
difference?
“First, there is a better understanding of the need for
organic matter in the soil, and how plowing under crop
residues improves tilth, increases water-holding capacity and
makes soils easier to work.
“Second, plows and disk harrows developed and
marketed within recent years are better adapted to turning
under cornstalks and soybean vines.
“Recent tractor moldboard plows have more clearance
between bottoms and between soil and beams. They are built
so bottoms raise high when the plow is tripped at the end
of the field, so very little trash, if any, catches on the share
points when turning.
“Notched coulter blades, eighteen inches in diameter,
improve the non-clogging qualities of a plow operated in
trashy conditions.
“Levers for raising and lowering plow bottoms, and for
leveling the plow, have, within the last few years been made
adjustable in length and angle, so regardless of tractor or
operator, plow levers can now be operated more easily from
the driver’s seat.
“In connection with lever control, one important
development has been the half-notch adjustment of the depth
lever. That is, the depth of the plowing as the bottoms are
raised or lowered varies as little as one-fourth of an inch
from notch to notch. In the past, the depth adjustment was
likely to result in going deeper or shallower than the operator
desired to meet the soil, crop and power conditions.
“Purchasers of small tractors buy the lighter and less
expensive plows which, for want of a better description,
might be referred to as two-wheel plows. They are built to
sell at a price and, for obvious reasons, cannot incorporate
all of the many advantages of the larger, more substantial
three-wheel tractor plows previously described. At that, these
lighter plows of recent years are surprisingly efficient under
difficult soil and trash conditions.

“Disk Harrows: The tandem and wide-cut disk harrows
are important machines in the operation of preparing the
seedbed. Some times the disk harrow alone is used for
this purpose. More frequently disking precedes plowing,
especially if the field is covered with trash.
“A Wheatland Disk Plow can take the place of a disk
harrow. Being heavier, it has better penetration, but if not
already available, its purchase is not recommended for this
one operation. In general, soybean growers very properly
wish to use their present machinery rather than invest in
special soybean equipment.
“Marked improvement has taken place in disk harrow
design and performance within recent years.
“Blades are heat-treated, and cutting edges are sharper,
even when subjected to adverse conditions.
“Connections between the front and rear gangs improve
penetration–that is, the ability to cut through crop residues
and the soil surface.
“Lubrication of bearings has been improved by pressure
fittings and the use of heavy oil or soft grease.
“For those who prefer wide-cut harrows in the single
style, they can be obtained in the ten, fourteen and twentyone foot size.
“Sod strips are more noticeable this spring than a year
ago. Before crossing sod strips, the disk gangs, of course,
should be straightened. After crossing they are angled to
resume working position. Straightening and angling can be
accomplished in different ways “1. Pull a rope, without stopping, for automatic
straightening or angling of the gangs;
“2. Stop and back up to straighten the gangs before
crossing the grassy draw. To angle, pull a latch, and go
ahead.
“From the nature of the plant the seedbed must be firm
with no air pockets and free from large lumps to obtain
maximum yield of soybeans. Seedbed preparation, therefore,
frequently includes the use of a roller packer. In outward
appearance of working parts very little change has taken
place in this machine, but they are now built for tractor
operation, which is of no little importance” (Continued).
Address: Chairman, Advisory Council to the Research Dep.,
Farm Equipment Inst.
635. Wirt, F.A. 1940. What the implement manufacturers are
doing to assist the soybean grower (Continued–Document
part II). Proceedings of the American Soybean Association
p. 40, 43-52. 20th annual meeting. Held 18-20 Aug. at
Dearborn, Michigan.
• Summary: (Continued): “Planting: The accepted method
of planting soybeans for either beans or hay has been drilling
with a grain drill. Soybeans, however, do not fight weeds
very well. Weeds become steadily worse, making efficient
harvest increasingly difficult. All too frequently one can
hardly see the soybeans for the weeds when time for harvest
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rolls around. Through careful preparation of the seedbed with
machines previously mentioned, also cultivating before and
after planting, drilled beans under favorable conditions can
be kept reasonably clean.
“Within recent years there has been a marked tendency
for growers to plant soybeans in rows for cultivation and
for larger yields. Three types of machines are available for
planting soybeans: (1) The Grain Drill; (2) A two or four-row
horse or tractor Corn Planter; (3) A four or six-row Beet and
Bean Planter. These units will be discussed briefly.
“Grain Drills have been accurate seeding machines
for many years. Recent improvements have increased the
accuracy of seeding and uniformity of depth of planting. The
length of time drills will retain this accuracy has been greatly
prolonged by modern materials and construction. Disk
furrow opener bearings are better protected against dust and
dirt, and are easier lubricated. They last longer.
“Fertilizer attachments now provide for distributing
fertilizer apart from the seed. A scatterer at the bottom of
each distributing spout places the fertilizer on each side,
above, and not in contact with the seed.
“While the grain drill is most frequently used for drilling
solid, it is also satisfactory for row planting by covering
some of the seed cups. A 12 x 7 grain drill, for instance, can
be arranged to obtain 21-inch rows; a 16 x 7, 28-inch rows.
The grain drill is a splendid machine for planting solid or in
rows approximately 21 or 28 inches apart.
“Corn Planters are not very much different from what
they were some years ago except in quality of materials and
construction. Soybean plates or beet and bean attachments
are available for owners who wish to use their corn planter
for planting soybeans.
“By setting corn planter furrow openers 36 inches apart,
cultivating equipment already on the farm will be found
satisfactory. Owners set the planter at 42 or 44 inch rows and
half lap to obtain 21 or 22 inch spacing. This may call for
a special cultivator or special attachments for their regular
cultivator. Horse-drawn cultivators, with few exceptions, and
some tractor corn cultivators can be narrowed to handle 28inch rows.
“Beet and bean planters are excellent machines for
planting soybeans and are quite popular for the purpose in all
sections where soybeans as well as beets are grown. These
planters can be obtained in four and six row sizes, with
width of rows easily adjustable. The beet and bean cultivator
is admirable for use where beans are planted with this
combination planter.
“No discussion of planting would be complete without
reference to fertilizer and its application to soybeans.
Experiments at the Ohio State Agricultural Experiment
Station a few years ago demonstrated that even small
applications of fertilizer in contact with the seed would
damage germination. Soybeans seem to be peculiarly
sensitive to fertilizer injury. Purdue University, the

University of Illinois and, no doubt, other agricultural
experiment stations, are now carrying on fertilizer tests with
soybeans.
“Several machines with fertilizer attachments are
available for distributing fertilizer: (1) Fertilizer grain drills;
(2) Corn planters with twin band fertilizer attachments which
place the fertilizer on both sides of, not touching, the seeds;
and (3) Beet and bean planters with fertilizer attachments
similar to the kind obtainable with corn planters.
“Should experiments in placing the fertilizer with
soybeans prove that some other method of applying than the
above is required, the implement industry will be quick to
take advantage of the opportunity to supply the grower with
the equipment best adapted for the purpose.
“Cultivating: The most effective cultivation, of course,
is done before the crop comes through the ground. A firm,
well prepared seedbed, clean of weeds, is ideal for soybeans.
Even so, cultivation will be required. Whether planted solid
or drilled in rows, cultivation before and after planting will
produce larger yields
“For cultivating soybeans, many machines–none of them
especially new in design–can be chosen by the grower.
“A four-section spike tooth harrow behind a tractor
can kill a lot of weeds before they get started by harrowing
immediately before planting. It can also be used as a
cultivator after the soybeans are up a few inches. Some of the
soybean plants will be injured, but more good than harm will
result, according to users.
“A rotary hoe is justifiably popular with soybean
growers. It can be used after planting, but before beans come
through, to break the crust, if one forms as a result of a hard
rain. As a cultivator of small soybean plants, especially when
planted solid, the rotary hoe is hard to beat. Surprisingly few
plants are injured and, again, far more good than harm is
accomplished.
“The beet and bean cultivator is ideal for rows less
than 21 to over 28 inches apart, except where the land is not
level. In rolling fields, 6-row cultivators at times will cut too
shallow or too deep at one end or the other.
“Regular corn cultivators, when narrowed to fit the
rows, are eminently satisfactory.
“Either horse or tractor drawn cultivators will be found
on almost every farm.
“Possibly some mention might be made of rotary hoe
attachments for tractor-mounted corn planters; for first
cultivation these are quite valuable.
“Mention should be made of the different materials out
of which shovels and sweeps are manufactured. Soft-center
steel shovels and sweeps scour better, pull lighter and will
not roll the dirt like a non-scouring shovel. With tractors, the
operator has ample power at his command so, unfortunately,
less attention is being paid today to scouring qualities.
Cheaper shovels, of crucible steel, are purchased. If they do
not scour in many soils, the additional draft is too small to be
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noticed, yet the work done is not as good as that of the softcenter steel shovel.
“Harvesting for Hay: Certain changes are taking place
in design and types of hay machines used for soybean hay as
well as for harvesting alfalfa, clover and other hay crops.
“Horse-drawn mowers are slowly giving way to the
more recent tractor mowers of the mounted and pull-behind
types, although many farmers in the Midwest say they intend
to use horses on mowers and tractors for other work.
“Within the last year or two, side delivery rakes have
been built in tractor models, with anti-friction bearings,
and gears enclosed and running in oil. To obtain gentle
raking with tractors traveling three to six miles per hour,
not only have the gear speeds been changed but such rakes
are equipped with four bars instead of the usual three. The
new models handle the hay as gently as the three bar horse
machines with which we are all familiar.
“With the coming of green grass silage made of alfalfa,
clover and timothy, soybean vines or other crops, it became
necessary to develop stronger hay loaders, green hay being
much heavier than cured hay.
“With the adoption of green grass silage by an
increasing number of farmers, the industry quickly
developed special green grass silage cutters.
“To handle bulky hay, whether green or dry, these
cutters are designed with a wider feed table and carrier than
are found on ordinary silo fillers. Special provision is made
for compressing bulky hay by suitable gathering hay and
feed drums. A pump to deliver molasses or acid between feed
rolls and knife wheel, or to elevate the preservative to the
distributor pipe at the top of the silo has been made available
by the manufacturers.
“Field harvesters, still in the experimental stage, were
displayed in operation before seventy-five hundred farmers
at the Annual Wisconsin Experiment Station Field Day, held
July 13th. Two companies demonstrated machines for cutting
the standing crop in the field. In this particular case, it was a
mixture of clover and timothy. The crop was cut into pieces
only a few inches long and delivered into wagons alongside
or behind the respective machines. When loaded, the wagons
were hauled to units developed to blow the cut material with
molasses or ground shelled or ear corn in place of molasses,
into a silo.
“Future development of these machines will no
doubt depend upon how well they fit into field harvesting
operations of farmers in various sections.
“Power grain binders and row-crop binders are both
used by some farmers to bind soybeans into bundles for
shocking. A prominent farmer near Racine, Wisconsin
has used a power binder quite successfully in soybeans
planted solid. The soybean hay cured quite well in the shock
under adverse weather conditions” (Continued). Address:
Chairman, Advisory Council to the Research Dep., Farm
Equipment Inst.

636. Wirt, F.A. 1940. What the implement manufacturers are
doing to assist the soybean grower (Continued–Document
part III). Proceedings of the American Soybean Association
p. 40, 43-52. 20th annual meeting. Held 18-20 Aug. at
Dearborn, Michigan.
• Summary: (Continued): “Harvesting for Beans: The
implement companies have made a great contribution to
the welfare of the soybean grower by the development
and introduction of machinery for low cost harvesting of
soybeans as a seed crop.
“Formerly soybeans were cut with the binder and
threshed with a threshing machine. The operation included
binding, shocking, hauling to the machine and threshing.
Losses were experienced at the binder cutter bar, packers
and bundle carriers, in shocking, in hauling, and in pitching
to the feeder of the threshing machine. The operations of
binding and threshing were costly and tedious, and much
more expensive than combining.
“Curing soybeans in the shock, cock or windrow has
always been hazardous in the big soybean growing states, for
harvest comes in the fall when days are shorter, rains likely,
and weather unsuitable for drying. A fall rain, with beans in
shock, might delay threshing as much as a week, and every
week’s delay made drying even more difficult. At times
weather conditions were such that they could not even get
into the field to use the binder or even the mower.
“As early as 1924, a combine was used for harvesting
soybeans in Illinois.
“Manufacturers very naturally were reluctant to sell
combines for harvesting soybeans until they were tried
out. Results soon proved that the combine offered the ideal
method of harvesting soybeans.
“In a 1926 combine folder we read, ‘For combining peas
and beans, it is only necessary to decrease the cylinder speed
somewhat and still maintain the same speed of the separating
mechanism.’
“With the coming of the combine, harvesting efficiency
went up, costs came down, and farmers who heretofore
could not grow soybeans profitably could do so on an everincreasing scale. The tremendous savings of combining over
the binder-thresher method are shown by the following: 3.6
man hours of labor are required per acre when binding and
threshing and only 0.75 man hours per acre when combining,
or a ratio of 1.0 to 4.8 in favor of combining.
“The ability of the combine to harvest soybeans under
exceptionally bad conditions is illustrated by what took place
in Illinois on December 13, 14 and 15, 1932. Thirty acres
of soybeans on one farm were still unharvested when rain
and mud made harvesting tough going and finally stopped
operations. Not until the middle of December was another
attempt made to harvest. Weather conditions overhead were
favorable but snow still remained on the ground. Skids were
placed under the main wheels of the combine and harvesting
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was resumed. On that day the thermometer was registering
around zero. Twenty-five bushels to the acre were saved. In
spite of adverse weather and field conditions the combine
proved to be the one best harvesting method.
“The adaptability of the combine to bad conditions is
also shown by what took place in the fall of 1936. A large
percentage of the soybeans in one locality were still to be
harvested as late as October 31st. During November only
six days were really satisfactory for combining and then
only for the small combines. Most of the larger machines, I
am informed by eye witnesses, didn’t function satisfactorily
under such conditions.
“At first the larger sizes of combines predominated. In
1927 4,805 combines with a 10-ft. cut or less were sold and,
of course, a number of them were used in soybeans. The next
year, 1928, the number sold increased to 8,100, but in 1930
only 3,320 were purchased.
“The small combine, 6-ft. or less, was introduced in
1935. Census figures tell us that 970 combines with a cutter
bar of 10-ft. wide or less were sold that year in the United
States. In 1936 the number leaped to 8,594, nearly ten times
as many as the preceding year. In 1937, 15,292 combines
6-ft. cut or less and 5,544 7-ft. to 10-ft. in cutting width were
sold.
“In 1938, 26,584 combines 6-ft. cut or less and 6,458 of
the 7 to 10-ft. size were sold.
“The number dropped off a little in 1939, but the 6-ft.
cut or less was continually very popular, 25,450 being sold,
while the number of 7 to 10-ft. combines decreased to 2,175.
(See Chart 5)
“Size of combine has been referred to here by width
of cut, but it should never be forgotten that actual combine
capacity depends upon several important factors in addition
to width of swath. I refer to speed of travel, effectiveness of
threshing cylinder, efficiency of separating mechanism, and
the work done by the cleaning device.
“In Illinois, the largest soybean growing state, 434
combines, it is estimated, were owned in 1928. The number
did not increase very rapidly, for in 1931 there were only
47 more, or 481. But by 1938, 7 years later, we find 1,968
on Illinois farms, and in 1939 the number had increased to
2,624.
“In Indiana 98 combines could be found on farms of that
state in 1928. By 1939. eleven years later, the number had
increased to 1,408.
“In Iowa there were 83 in 1928, and 1,296 in 1939. (The
figures for Illinois, Indiana and Iowa are estimates.)
“Combines were originally built primarily for the
harvesting of small grains, but designers have never lost
sight of the fact that threshing machinery, either stationary or
moving, must be completely and successfully adapted to the
threshing of other crops as well.
“For decades pea and bean attachments for decreasing
the speed of the thresher cylinder have been available for

threshers. With the introduction of the combine, similar
arrangements were made to reduce the speed of the combine
cylinder.
“With the new method of combining, no twine was
required; no shockers were necessary. The combine replaced
the binder and thresher, and in one operation the beans were
harvested and ready for hauling to bin, granary or elevator.
Costs were tremendously reduced and, as a far-reaching
result, the door was thrown open to farmers throughout the
Midwest to grow soybeans in quantity [for seed].
One important effect of the combine has been to
promote the development of non-shattering varieties of
beans. Like other crops, farm machinery has influenced the
development of varieties which have proved more profitable
for the farmer to raise.
“The small combine has extended the advantages of
combining to a much larger number of farmers. Every
farmer fortunate enough to own a combine can harvest
his small grain, soybean and other threshable crops when
he and the crop are ready. Should harvest be postponed
because of adverse weather conditions, he can more quickly
harvest when conditions permit if he owns his own machine.
Where individuals did not feel like buying a 10-ft. or larger
machine, they enthusiastically buy a combine with a 40-in. to
6 or 7-ft. cut.
“The small combine–that is, 6-ft. or less–is constantly
being improved by the various manufacturers. It is not my
purpose to discuss the advantages of the different designs.
All of them will get down to within an inch-and-one-half
from the ground, thus saving the low growing pods which
constitute from three to five percent or more of the crop.
“All have simple, inexpensive methods whereby the
cylinder speed can be reduced when the machine is used for
harvesting beans rather than wheat or oats.
“Many farmers in the Corn Belt pick corn in the
forenoon, and combine soybeans in the afternoon. They pick
corn when it is damp, and combine soybeans when it is drier,
a most excellent arrangement.
“Wherever soybeans can be grown for seed, the small
combine has encouraged increased acreage and has made
the crop more profitable to grow. Combining shortens the
harvest period; it saves time; it saves labor for men in the
field and women in the home; it saves beans, putting more
of them from the field into the bin; yields are higher; costs
are less; the crop is more profitable to grow” (Continued).
Address: Chairman, Advisory Council to the Research Dep.,
Farm Equipment Inst.
637. Wirt, F.A. 1940. What the implement manufacturers are
doing to assist the soybean grower (Continued–Document
part IV). Proceedings of the American Soybean Association
p. 40, 43-52. 20th annual meeting. Held 18-20 Aug. at
Dearborn, Michigan.
• Summary: (Continued): “Tractors: If time permitted
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I would like to talk at length on the tractor. Mechanical
power to pull or operate the machines required for seedbed
preparation, planting, cultivating and harvesting is an
important factor in timely, efficient, low-cost production of
soybeans.
“Great progress has been made in producing outstanding
tractors at costs considerably less than they were not so many
years ago. Tractors from the 1-plow size up, with implements
to go with them, are available for use on farms of all sizes for
faster, better work at lower cost.
“Conclusion: Many farm machines are utilized in
raising soybeans. Recent changes in design of some of the
more important units have been briefly discussed. This talk,
however, would be incomplete unless some reference was
made to the general characteristics of the machines of today
contrasted with the machines of yesterday. Even where little
change has occurred in outward appearance, much has been
done to improve their performance.
“Better materials are ordered to more rigid
specifications. Upon arrival and during manufacturing
processes, these materials are tested chemically,
mechanically, or both.
“Individual parts which make up complete machines in
replacement are carefully manufactured and inspected.
“Steel replaces wood and iron casting. Welding greatly
reduces number of bolts and rivets, adding materially to
strength and simplicity of complete machines.
“Important gears and clutches to a much greater extent
run in oil instead of being exposed to dust and dirt.
“Heat-treated disk blades on drills and harrows add to
field effectiveness and prolong life.
“More anti-friction bearings are found in the machines
of today. All bearings are made of better material-easier
lubricated.
“Working parts are manufactured of superior materials–
they are more thoroughly lubricated–and easier replaced if
the occasion ever arises.
“Farm machines of 1940 last longer, require less time
to get ready for the day’s work, function more continuously
with less loss time, and do better work at less cost.
“Many machines have exerted a far reaching influence
on the development of American agriculture. Mention might
be made of a few.
“The steel plow industry which began at Grand Detour,
Illinois in 1837 has furnished plows that would scour in
the rich soils of the Middle West. Otherwise our present
agriculture from Illinois on west would be unknown.
“The reaper, later the binder and the thresher, and now
the combine have made possible the harvesting of grain
grown on vast acreages. Bread, consequently, has become
available to all.
“The combine tremendously decreases the cost of
growing soybeans. It is no exaggeration to say that farmers
would not be growing ten million acres of soybeans in

1940; nor would commercial use of soybeans be steadily
increasing, but for the combine. No other factor has so
greatly encouraged the growing of soybeans. If we were to
take the small combine, 10-ft. cut or less, away from the
soybean grower, acreage would no longer increase. It would
decrease immediately. Commercial use of soybeans would
fall off. Processing plants would become idle, and labor now
employed would be looking for jobs.
“In other words, the proper use of farm machinery has
resulted in lower production costs. Growers can make a
profit on lower market price. If grown for food, the lower
selling price means an increased demand. If grown for
commercial use, as is the case with soybeans, the industry
secures the raw material at a price which promotes extensive
utilization.
“While farm machinery is only one factor influencing
favorably the returns to the soybean grower, it is of great
importance, not only to the farmer but to all those interested
in commercial utilization of this wonderful crop. The
farm machinery industry has been of great assistance to
the farmers of the United States. It is the desire of every
manufacturer to be of increasing assistance to the soybean
growers and all other farmers.”
Bar charts show: (1) Acres of soybeans grown for beans
in the United States (1919-1939). (2) Soybean yield (bushels
per acre, 1924-1939). (3) Production of soybeans grown for
beans (1924-1939). (4) Acres of soybeans grown alone (not
intercropped, 1929-1940).
(5) Combine sales in the U.S. (10 foot cut or less,
1935-39). Sales rose from about 500 in 1935 to a little more
than 30,000 in 1938, then fell to about 25,000 in 1939.
The caption states: “With the introduction of the 5 and 6
ft. combines in 1935, the number of machines with cutting
width of 10 ft. or less increased rapidly. Machines cutting 6
ft. or less have been especially and deservedly popular.”
A photo shows a farmer “cultivating rowed soybeans
with a 2-row tractor-mounted cultivator.” Address:
Chairman, Advisory Council to the Research Dep., Farm
Equipment Inst.
638. Allis-Chalmers, Tractor Division. 1940. Rubber
cushions beans in the All-Crop Harvester -”Successor to
the binder” (Ad). Proceedings of the American Soybean
Association p. 32.
• Summary: A full-page ad. “See the new 1940 Model 60
All-Crop Harvester. $545 F.O.B. factory.”
An illustration shows 3 pointed stakes on a post, all
pointing to a clip-out coupon. “To better living. To better
farming. To more profit.”
Photos show: (1) The Model 60, pulled by a tractor, at
work in a field of soybeans. (2) The new 1940 Model 40
All-Crop Harvester, pulled by a tractor, at work in a field of
soybeans. “Only $375 F.O.B. factory.” Address: Milwaukee,
Wisconsin.
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639. Bricker, John W. 1940. Progress of the soybean industry
in Ohio. Proceedings of the American Soybean Association
p. 75-77.
• Summary: The Ohio Department of Agriculture made no
mention of the soybean prior to its 1915 annual report. That
year less than 5,000 acres were planted. In 1939 soybean
acreage in Ohio was 13 times what it was in 1924 and 1925,
and more than 4 times what it was in 1934. “Up to 1935 the
soybean was utilized principally as a supplementary hay and
seed crop. Not until 1938 did the acreage harvested as beans
exceed that harvested as hay.” During the past 2 years the
rate of increase in the production of soybeans in Ohio has
been faster than that in any other state in the USA.
“Of course, we know the Japanese invasion of
Manchuria and the present war situation has been responsible
for the fact that the United States became an exporter of
soybeans to the extent of 628 million bushels in 1939.”
Gives 7 reasons for the rapid increase in soybean
production in Ohio: (1) The entire state lies in a favorable
climatic belt. (2) “The Extension and Agronomy
Departments at the Ohio State University have been
successful in working out more crop rotations to include
soybeans.” (3) “The geographical location of Ohio places
it in the line of traffic from the Corn Belt to the industrial
sections and heavy feeding areas of the East.” (4) Ohio ranks
first among all the states in diversity of population location;
it is both urban and rural. (5) Today 10 huge soybean
processing plants are located in Ohio. “These plants have
twice the crushing capacity of the soybean production of the
state in 1939.” (6) Chemists in laboratories are finding new
and varied uses for soybean oil and meal. (7) The combine
has greatly decreased the time and cost of harvesting
soybeans for beans. Not until 1926 were soybeans first
harvested by combines in Ohio. Before that time they “were
either ‘hogged-off’ or harvested with a grain binder, shocked,
and afterwards threshed with a regular separator.” This was
an expensive and tedious procedure costing more than 40
cents per bushel, while combine harvesting may cost less
than 10 cents per bushel.
Last year the Ohio Chemurgic commission was created
to help find new ways to put men and idle acres back to
work.
“You had the courage and vision to pioneer in the
development of that industry. You are entitled to protection
in that industry from the importation of products with which
you cannot possible compete.” Address: Governor of Ohio.
640. Case (J.I.) Co. 1940. Two best buys for home help
harvest: Case cropsaver combines (Ad). Proceedings of the
American Soybean Association p. 70.
• Summary: A full-page ad. “Look at the latest: Model
‘F’ for smaller farms.” There is also the “Case six-footer.”
“These combines are built in the bean belt, designed from

the beginning for farmers who have both soybeans and
other seeds, small grains, etc.” A sidebar lists “Other bean
machines” made by Case. Photos show: (1) A front view of
a tractor in a field pulling Model “F.” (2) A side view of a
tractor pulling a Case six-footer. Address: Racine, Wisconsin.
641. Ford Motor Co. 1940. Differences that mean dollars
(Ad). Proceedings of the American Soybean Association
p. 65. 20th annual meeting. Held 18-20 Aug. at Dearborn,
Michigan.
• Summary: See next. page. A full-page ad. A photo in the
top half of this ad shows a man driving a tractor in a field of
soybeans; two plows attached to the back are turning over
the soil.
“At your very first opportunity, look at the new Ford
tractor with Ferguson system. Get on it, try it. You’ll quickly
see and feel why it is different from all other tractors–and
how these differences can mean dollars in your pocket.
“Your first reaction will be amazement when you see
how easily this compact, lightweight tractor pulls two
14-inch bottoms under average conditions. Note how the
Ferguson system of unit implement linkage and hydraulic
control act to give extra traction in hard going; how traction
is automatically adjusted to light, soft soils; how soil packing
is minimized. See how easily you can work in corners, small
or irregularly shaped fields, up or down hill, or on hillsides–
places where it is difficult or impossible to work with other
equipment.
“Then realize why the light weight of the new Ford
tractor means lower costs. Because it is lighter, you save on
first cost. Because it is lighter, excess fuel consumption to
pull excess weight through the field is eliminated.
“Last of all, notice the ease of steering, how you can
attach or detach Ferguson unit implements in a minute or
less; how these implements are hydraulically controlled by
finger-tip effort. Study these differences, apply them to your
own farm and your own farming methods. You’ll quickly see
why the new Ford tractor with Ferguson system implements
can help you do better work at lower cost.
“The Ford tractor with Ferguson system is sold and
distributed nationally by the Ferguson-Sherman Mfg. Corp.,
Dearborn, Michigan.” Address: Dearborn, Michigan.
642. International Harvester Company (Incorporated). 1940.
Soybean harvest–coming up: Let the McCormick-Deering
No. 61 and No. 42 help you! (Ad). Proceedings of the
American Soybean Association p. 54.
• Summary: “This year, two McCormick-Deering HarvesterThreshers are ready to help you make short work of the
soybean harvest. They are the 6-foot [wide] No. 61 and the
new 4-foot No. 42.” A photo shows a front view of the No.
61 combine in action harvesting soybeans, being pulled by
a tractor. An illustration shows a rear view of the No. 42
doing the same. Address: 180 North Michigan Ave., Chicago,
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Illinois.
643. John Deere. 1940. Save more beans without cracking:
John Deere combines (Ad). Proceedings of the American
Soybean Association p. 42.
• Summary: A full-page ad. Describes the many sizes and
types of combines made by John Deere. The 11-A has a 54inch cutter bar and the 12-A has a 66-inch cutter bar; they
cut a 5- and 6-foot swath respectively. The larger ones are 8,
10, 12, and 16 feet wide. A photo shows on of these, pulled
by a tractor, harvesting soybeans in a field. Address: Moline,
Illinois.
644. Massey-Harris. 1940. The combine that knows its
soy beans! Massey-Harris 3-point Clipper combine (Ad).
Proceedings of the American Soybean Association p. 39.
• Summary: A full-page ad. The original scoop type
machine. Features: “6-foot cutter bar. Concave easily
adjustable. Floating platform. Extra low adjustment of cutter
bar. Full-width, straight-thru scoop type. 6-inch knife travel.”
A photo shows the combine, with rubber wheels and a 6 foot
wide cutter bar. Address: Racine, Wisconsin.
645. Staley Journal (Decatur, Illinois). 1940. Mr. Staley
subject of Forbes magazine article. Sept. p. 11-12.
• Summary: “Calling him ‘the man who hated farming and
has done more for the American farmer than almost any
other man alive’ Forbes magazine in its August 15 issue
carried an interesting story about A.E. Staley and the part he
has played in pioneering the soybean industry. The article,
written by Don Wharton, carries pictures of Mr. Staley and
the Decatur plant. A most comprehensive digest of it was
printed in the August issue of Readers Digest.
“In speaking of Mr. Staley as the soybean pioneer the
author says, ‘Eugene Staley is the greatest salesman of the
soybean. It was an insignificant crop when he began using
his salesmanship on skeptical farmers in the Corn Belt; there
was actually no place in the United States where a farmer
could sell a bushel of soybeans except as seed.
“’Now, 18 years after Staley built America’s first
processing mill, it is a $100,000,000 annual crop. We grow a
third of the world’s supply; Manchuria, which long supplied
the world, plants no more than our 14,000 square miles. It
is the only new crop the American farmer has tried in many
years that has become of major importance.
“’What its future may be, no man has the hardihood
to attempt to forecast. There is no sign that the potential
domestic market is anywhere near saturation, yet already
we are exporting part of the crop. New soybean products,
ranging from cocktail crackers to automobile parts, are
constantly appearing.’
“Farther on in his story the author tells how Mr. Staley
first became interested in soybeans:
“’Trying to think of some means of improving the yield

of corn fields, he remembered that soybeans, in addition
to being food for man and beast, enrich the soil by adding
nitrogen to it... The war caused Illinois land to be ‘corned
to death’, the chinch bug arrived to ruin crops, and farmers
began to listen to him. Soybean acreage climbed slowly, a
few thousand acres a year.
“’But still there was no market; farmers raised soy plants
for hay, for forage and fertilizer, but the beans themselves
could be sold only as seed. No crop of any consequence
was possible until someone would buy and process beans.
Meanwhile, we were importing 15,000 tons a year of
soybean oil, cake and meal.
“’Staley had complete control of his own cornstarch
company, but rather than dragoon his associates into starting
a soybean mill, he sold them the idea until they were
enthusiastic missionaries, too. Then, announcing in 1921
that he would start processing the next fall, he really went to
work on the farmers... Most important, Staley gave farmers
contracts guaranteeing to buy all the beans they could grow.
The Staley mill began crushing beans in the Fall of 1922 and
by March had handled 60,000 bushels–more than twice as
many as the entire State of Illinois had harvested in 1921.
“’By 1924 other companies were setting up soybean
processing plants in Illinois and that year the State’s soybean
acreage was 10 times that of 1921. But Staley selling did
not stop. He sold his company on putting in more machinery
when he couldn’t get enough beans to operate what he had.
He sold the Illinois Central the idea of a special train which
covered 2,500 miles and was visited by 34,000 persons. He
had men work with seed firms to get more and better seed,
with machinery makers to get cheaper combines and a better
rotary hoe. Staley, by now helped by other big processors,
persuaded manufacturers to use soybean oil meal in their
mixed feed for livestock. This was the decisive strategy, for
stock feed is the great market for meal.”
‘Just as nearly all the meal is eaten by animals, roughly
85% of soybean oil is eaten by the American family, in
shortenings, oleomargarine, mayonnaise and salad dressing.
Of the 15% not used as food, paints and varnishes take about
half. That comes to about 19,000,000 pounds; there is one
county in Illinois that produces that much.’”
“’In any event soybeans are an agricultural crop
without a surplus and evidently will be so for some time to
come. When Staley opened his mill he bought beans by the
wagonload; in 60 days last fall, five railroads brought more
than 9,400 cars of beans to the four processors in Decatur,
and still Staley couldn’t get enough beans to make all the
meal and oil he could sell.
“’Today Staley is 73, his company the largest soybean
processor in the industry, and Decatur the soybean capital of
the Western world.’”
“’In 1936, trading in soybeans was begun on the
Chicago Board of Trade, and a few weeks ago a futures
market in soybean oil was announced by the New York
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Produce Exchange.’”
646. Tomlinson, F.R. 1940. Cost of threshing soybeans.
Farming in South Africa 15(174):336. Sept. [2 ref]
• Summary: “Last year a machine for threshing soybeans
was designed and patented by a well-known farmer.”
Address: Economist, Agricultural Research Inst., Pretoria.
647. Fortune. 1940. Plastics in 1940: National defense is
smoking out the “plastic plane” and much more. Plastics are
a $500,000,000 a-year business now, and growing up fast.
22(4):89-96, 106, 108. Oct.
• Summary: An excellent overview of the rapidly changing
world of U.S. plastics, including the many types and their
uses. Somewhere between 1935 and 1940 the infant U.S.
plastics industry turned a key corner. During those 5 years
production nearly doubled, and the number of plastics
increased from 5 to 10. The various types with their year of
introduction and a typical trademark are given (p. 96, 106):
(1) Nitrocellulose. 1870–The oldest, Celluloid, a
thermoplastic which is highly flammable.
(2) Phenolic. 1909. Thermosetting phenol formaldehyde,
Bakelite. Price: 14 cents a pound. Output: 84 million lb
in 1939. Work horse of the industry in workaday colors
like black and brown. Used in automobile parts, electrical
equipment.
(3) Casein. 1919. Casein formaldehyde, Galorn. Warps
and cracks in humidity. Has gravitated to buttons, buckles,
smaller items.
(4) Alkyd. 1926. Phthaic or maleic anhydride-glycerin,
G.E.’s Glyptal. Used mainly in tough, quick-drying, multicolored, weather-resistant paints, lacquers, and varnishes.
(5) Cellulose acetate. 1927. Like nitrocellulose but not
flammable.
(6) Urea. 1929. A thermosetting answer, in full color, to
the drab molded phenolics.
(7) Vinyls. 1932. Incl. polyvinyl acetate, polyvinyl
chloride, etc. Much development in recent years.
(8) Cellulose ethers. 1935.
(9) Acrylic. 1936. Usually means methyl methacrylate.
Röhm & Haas’s Plexiglas, and du Pont’s Lucite. Crystal
transparency, rigid stability, glowing colors, highest price.
Cockpits and gun turrets for fighting planes.
(10) Styrene. 1937. Ethylene benzene. Dow’s Styron.
The plastic that tinkles. Lightest plastic known and very
transparent. Brittle.
(11). Lignin. 1937. Made from waste wood. Used
mainly in panels or wallboard.
(12) Cellulose acid butyrate. 1938. Related to cellulose
acetate.
(13) Vinylidene chloride. 1929. A flex plastic wrap.
Dow’s Saran. Highest tensile strength of any known plastic.
(14) Melamine. 1940. Melamine formaldehyde.
The new technology, injection molding, is much faster

than the old compression molding. Lamination is also new.
This year Henry Ford is making all of his tractor seats out
of phenolic-saturated papier-mâché pressed to the desired
shape.
The future: The lowest-prices and most versatile plastics
are the phenolics, which start at about 14 cents/pound–vs.
1.5 cents/lb for steel billets and 18 cents/lb for aluminum.
Ford is the most plastic-minded of the auto makers. Yet a
commercial all-plastic car body will have to wait until prices
drop to near that of steel. Henry Ford “has been going around
for a year with an experimental laminated phenolic door on
the rear compartment of his car, walloping it with an ax for
the benefit of skeptics, and then inviting them to do likewise
on their own cars... Ford cars may well appear in the next
year or two with plastic rear-compartment doors, light and
easy to handle. And an entirely plastic fender might come
out of the new aircraft processes and have the enormous
selling point of being dentproof. The over-all use of plastics
in automobiles–now placed at anywhere from 100 to 100
different parts–has been sharply rising for a decade. But the
Plastic Car is still somewhat remote” (p. 108). Note: U.S.
entry into World War II in December 1941 diverted Ford’s
attention from plastic car research.
“The incredible fact about plastics is this: anything
is possible in this industry that boomed up out of the
depression, when all new enterprise was supposed to have
stopped, and made itself part of the new age of power,
chemistry, and alloys.”
648. Case (J.I.) Co. 1940. You get both low price and long
experience in this better-built combine for soy beans (Ad).
Soybean Digest. Nov. Inside back cover.
• Summary: “If you have both soybeans and small grains,
this Case Model F combine is the type to fit your farm
because it is built from the beginning for both. It takes a 54inch swath. What’s more important, it has capacity to take
care of what it cuts... capacity to thresh, separate, and clean
the seed... even in heavy, tough, tangled crops.”
“Case has been building grain-saving machines for 98
years.” They come in 6, 8, 10, and 12-foot sizes. “See them
at your nearest Case dealer.” A large photo shows a farmer
driving a Case tractor pulling a Case combine. Address:
Racine, Wisconsin.
649. Gras, Norman Scott Brien. 1940. A history of
agriculture in Europe and America. 2nd ed. New York, NY:
F.S. Crofts & Co., Publishers. xxvii + 496 p.
• Summary: In 1933 the first Agricultural Adjustment Act
(AAA) was passed under Franklin D. Roosevelt. It was
managed by USDA’s Agricultural Adjustment Administration
(AAA). The purpose of the act was to guarantee a fair return
to agriculture or to put agriculture on a parity with industry.
The commodities covered were wheat, rye, flax, barley,
cotton, corn, sorghum, hogs, cattle, rice, tobacco, peanuts,
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sugar beets, sugar cane, potatoes, and milk. Page 464
discusses the expansion of soybean production. Production
of soybeans for seed and crushing increased from about
2,283,000 bushels in 1917 to 57,665,000 bushels in 1938.
The oil was used chiefly in the food and drying-oil industries.
Pages 465-66 discuss “Agricultural Industries. Three efforts
have been made to find more room for farm products in
America’s domestic market. The Republican emphasis has
been to keep out foreign competition. The recent Democratic
effort has been to increase the income of Americans so that
they will buy more farm products. Henry Ford and many
chemists have thought of creating new uses and demands for
American farm products, particularly in American factory
production... Grain is to be made into alcohol, for use with
gasoline, to drive automobiles and tractors. Soybeans, once
used chiefly as hay or as a fertilizer, are being made into oil,
meal, flour, stock feed, fertilizer, breakfast foods, macaroni,
crackers, and glue. The oil is for use in paints in place of
linseed oil but also in the making of enamels, varnish,
glycerin, and explosives.”
Synthetic textiles: Lanital is “an Italian invention but
has been apparently independently discovered in America.
It is synthetic wool–made out of casein from cow’s milk.
The casein is put through spinnerets and comes out like
macaroni; when hardened, it is cut to any length. It can be
dyed and woven into cloth... There are many who feel we
are just beginning the development of synthetic textiles. In
addition to rayon and lanital we have nylon and vinyon...
A federal act of 1938 allotted four million dollars for four
regional laboratories designed to discover new uses for farm
products.” Address: Prof. of Business History, Harvard Univ.
[Massachusetts].
650. Farming Today (Dearborn, Michigan). 1941. Soybeans
made tougher than steel! 2(1):2. Feb/Spring. Publ: FergusonSherman Mfg. Corp.
• Summary: “Henry Ford demonstrates toughness of new
soybean plastic, developed experimentally for trunk lids of
Ford cars. Blows from the heavy axe failed to dent or shatter
this soybean plastic formed into a sheet.”
Photos show: (1) Henry Ford striking the trunk of his
farm-grown car with an ax. (2) An experimental tractor
seat containing soybean plastic. (3) The huge Ford soybean
processing plant at Dearborn, Michigan, where several
hundred thousand bushels of soybeans are processed
annually.
651. Edmondson, J.B. 1941. Soybean production–grower’s
viewpoint. National Farm Chemurgic Council, Chemurgic
Paper No. 103. 3 p. March 28.
• Summary: Presented “at the Seventh Annual Chemurgic
Conference, Chicago, Illinois, March 28, 1941.
“It is a pleasant opportunity for me to appear on this
program as a producer of soybeans, as a soybean roots

farmer, so to speak. I always feel quite at home whenever
I can find some one who will listen to a discussion of this
favored subject. So I suggest that you take a farm walk with
me down through the soybean field, see what’s going on
there, imagine you hear a meadow lark or two, and catch a
breath of refreshing country air.
“I like to grow soybeans! There is a peculiar fascination
about them that I have never quite gotten over. To me, the
farm affords no more inspiring sight than the vision of a fine
field of soybeans, waist high, shimmering like a beautiful
dark green lake in the drowsy air of an August afternoon.
More than once, during periods of drought, have I turned
away from a heat-stricken field of corn to be heartened with
a renewed faith by the glimpse of a healthy, luxuriant growth
of soybeans in the adjoining field.
“I have grown soybeans on the same farm for twentyseven years. During that time, I have probably come to
bat with about all the problems that the average soybean
grower has to face. Out of this experience, I feel qualified to
suggest at least three sure ways by which a farmer may lose
his soybean crop. In fact, I am convinced that most of the
failures come from one or more of these causes, or perhaps a
combination of all three.
“First I would mention, is a poor stand of beans. A
goodly per cent of all failures can be credited to this point.
Let’s get down to the causes of unsatisfactory stands.
“The germination of soybean seed has been particularly
bad of late years, due doubtless to weather and other
unfavorable conditions. Many thin stands have resulted
from the failure to know the germination of the seed and to
increase accordingly the rate of seeding to offset the weak
and dead beans. No soybeans should ever be planted without
a positive knowledge of their growing qualities.
“In this connection, it is quite important that soybean
ground be plowed early. Time was at home, when we tried
to get all our corn planting out of the way before starting in
on the soybean ground, but we have changed that practice.
We soon learned that the hazards of hard ground, clods, and
insufficient moisture to sprout the beans were too great, and
that it was just as important to plow the soybean ground
early as the corn ground. After the plowing is done, whatever
operations are necessary to pulverize and level the soil and to
kill all weeds, should be done without reserve. The disc and
drag, used liberally, are simple but effective implements to
do this job.
“Generally speaking, I prefer row to solid planting,
particularly if intended for the combine. I have observed
many times that soybeans will germinate more quickly and
come up more evenly if planted with a corn planter, beet
drill or similar implement that controls accurately the depths
of planting and that packs the soil around the seed with the
wheel. This method of planting is in contrast to the use of the
wheat drill where the seed is sown loosely in the soil. This
difference is particularly noticeable in a dry seed bed.
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“Heavy rainfalls soon after planting which crust or
puddle the soil is a common cause for worry; for soybean
seedlings cannot lift themselves through hard or crusted
ground. When this condition develops, the rotary hoe will do
the job if the ground is merely crusted; however, if the soil is
badly run together, the rotary hoe is useless. To meet such an
emergency on one occasion, I had to resort to the tractor and
disc in an effort to help the seedlings through. This method
was indeed drastic but it was at least effective, for, although
many of the seedlings lost their heads, those that did escape
the disc came through on good condition and produced a
satisfactory crop.
“I would underscore the following points, then, as
important in securing a good stand of beans: strong,
germinable seed, sufficiently heavy seeding, early plowing,
carefully prepared seed bed and, lastly, an abiding faith that
it won’t rain for a few days
“The second headache for soybean growers is weeds.
Weed control does not require methods peculiar to the
soybean crop. Precautions that will outsmart the weeds in the
corn field will operate just as effectively in the soybean field.
“Weed seeds in the soil constitute Mother Nature’s shot
gun mixture, scattered in a hundred ways, to make sure that
there shall be no vacant spaces. The logical thing to do, then,
in outwitting the old lady is to provide a thick, even stand
of soybeans, such as we have just been considering. A poor
stand invites all sorts of weeds to come in, and they are not
slow to respond. There is nothing on the farm that looks
quite so discouraging to me as weedy field of soybeans,
unless it be an ornery, lousy, runt pig.
“Planting soybeans too early in the season increases
greatly the weed hazard. Early planting may have some
advantages at times, but easy weed control is not one of
them. The latter half of May is a good time to plant soybeans
in the latitude of central Indiana, from the standpoint of weed
control.
“Early plowing usually allows the top layer of weed
seed to sprout before planting time. These can then be killed
with the disc at one master stroke. Later, if a second crop of
weeds come on they can be knocked out at planting time.
Such a program would obviously give the soybean plants a
decided jump on any later crop of weeds that might come on.
“From the weed standpoint, fields of known foul
tendencies should be planted in rows so that heavy
cultivation can be administered if needed. Quite often, wet
weather keeps all cultivating tools out of the soybean field
for many critical days and the weeds get a beautiful start
before anything can be done about it. It is then the soybean
grower thanks his wise foresight for planting the crop in
rows; for with the tractor and cultivators, he can very quickly
bring order out of what would soon be chaos. The rotary
hoe is good for upsetting weeds that have just started, but is
practically useless where the weeds have become rooted to
the ground.

“Summing up, weeds in soybeans can be controlled,
first, by providing a good stand of soybean; second, by not
planting too early; third, by killing absolutely dead all weeds
before planting; and fourth, by planting in rows suitable for
heavy cultivation.
“The matter of harvesting is the last hurdle and very
often the weather is the most difficult factor to contend
with. Little can be done about that, but there are other points
worthy of consideration. A satisfactory harvest presumes the
use of adapted varieties, neither too early or too late, and also
that thorough inoculation was provided for. It is at harvest
time that one appreciates the advantages of clean cultivation.
A soybean field, infested with heavy weeds is a difficult
problem for the combine and often harvesting has to be
delayed until after the frost kills the weeds before combining
can be done. Such delays are full of grave risk.
“Before any combining is done, the pods should at all
times be dry enough to release their seed readily on being
pressed between the finger and thumb. Failure to observe this
precaution is usually responsible for the heating in the bin
that sometimes takes place. I have never had beans to heat in
the bin after harvesting if they were dry enough in the field to
combine properly.
“To avoid some of the common harvesting difficulties
then, I would give consideration to the following points:
select the variety of good growing habits that matures well
ahead of the frost; provide for thorough inoculation of the
plants and thereby increase both the quality and yield of the
seed; control the weeds so far as possible, especially the
heavy kind such as jimson, rag weeds and smart weeds; wait
until the beans are ready before starting the combine; and,
lastly, do not be satisfied until the best adjustment is made
on the combine to do a perfect job of threshing.” Address:
Clayton, Indiana.
652. Strayer, George. 1941. News in the soybean industry.
National Farm Chemurgic Council, Chemurgic Paper No.
96. 3 p. March 28.
• Summary: Presented “at the Seventh Annual Chemurgic
Conference, Chicago, Illinois, March 28, 1941.
“The reporting of news is the relating in as impartial a
manner as possible the true facts about events and people.
Different mediums of news dissemination handle the news
in different manners, but in each case the ultimate goal is
the same–that of keeping the reader or the listener or the
observer informed.
“The daily papers, the weekly news magazines, the
Sunday editions, the monthly digests, the movie newsreel,
and the radio news report have all been developed as a result
of the desire of people to know what other people are doing
and thinking. There are general news reports, and there are
special reports designed to serve specific groups.
“The same news will be treated in different manners
by different publications, depending upon the readers or
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listeners. Every publication caters to a selected clientele,
and interprets its news from the standpoint of the interests,
education, profession and background of its average reader.
“There are many types of news. One deals with events
which are in the future; one deals with events which have
taken place; one deals with interpreting future events in
the light of past developments; one analyzes important
happenings and tries to relate them to the average reader. To
keep up to date on both general and professional news has
become almost an impossibility in this fast moving world of
ours.
“Out of the multitude of publications which are now
flung at us from all sides a few enterprising individuals have
formulated briefs or abstracts, attempting to further condense
the important events into such form that the busy person
may keep up on important things without having to search
through inconsequential material. They have become known
as ‘Digests’–the Readers Digest, The Womans Digest,–there
are others. And now we have in the soybean industry ‘The
Soybean Digest’.
“For many years men within the soybean industry have
talked in terms of a publication for their industry. Processors,
handlers and growers of the crop have been joined together
with the men doing the research work, in the American
Soybean Association. Once a year they have met in national
conventions, and a volume of proceedings have been issued
after each such meeting. But, there was no way to keep up on
day to day and week to week news. ‘The Soybean Digest’ is
an attempt to bring to processors, to handlers and to growers
of soybeans the pertinent and important news of their
industry.
“It is a new publication. The first issue appeared on
November 20. There has been a copy each month since
that time. It started on a small and unpretentious scale. It
was started with the belief that an industry producing and
utilizing almost a hundred million bushels of soybeans
was no longer in the short-pants stage. It started with the
recognition that there are unsolved problems in the soybean
industry.
“Reception, from the beginning, has been encouraging.
There are those who would make changes–and those of us
working on the publication can see many things we would
like to change. Advertisers have been very cooperative and
willing to stake their claims with us. We feel they are being
well repaid. We solicit their continued support–and that of
other business firms who serve this field.
“Now for a few news items of the industry. No crop
in American industry has enjoyed such rapid increase in
production. No one crop has enjoyed such rapid increase in
utilization. Soybean oil has found ready acceptance in the
field of edible fats. It is now finding acceptance in paints,
varnishes, inks, etc., but the edible field still uses the major
portion of the oil.
“In this country we have built up a system of ‘Little

Balkan’ states, and each year we have been erecting trade
barriers which hinder or stop interstate commerce. Margarine
has been one of the products most frequently taxed. That fact
was a little concern to the soybean grower five years ago.
However, with 340 million pounds of soybean oil going into
margarine and shortenings and other edible products in 1940
and with 87 million of that going into margarine, the soybean
grower has something at stake. ‘The Soybean Digest’, as the
official publication and mouthpiece of the American Soybean
Association, has taken a determined stand in focusing
attention on the necessity of allowing our domestic fats and
oils to seek their own levels of consumption, without tax
discrimination. There is still much work to be done in that
field. However, a publication such as the Digest can be very
effective in publicizing needed reforms, or in combating
discriminatory moves. The Digest proposes to continue with
such work.
“We propose to bring to our readers the essence of the
news of the industry. We need the help of the industry to do
that. We need your help–to keep, us informed concerning
new developments, so that we can be in a position to cover
them. Naturally, it is not possible for us to personally cover
events throughout the nation. So, we must rely on men of
the industry to cover events for us. They have been very
cooperative, and our hope is that they will continue to be so.
“’The Soybean Digest’ has two very dire needs at the
present time. One, and the most important, is an increased
subscriber list. We of the American Soybean Association
need more members–more readers–in the important soybean
producing states. We have plans which we hope will bring
those results.
“The second need is for increased advertising. We have a
publication which is eagerly read and followed by the entire
soybean industry. We have an advertising approach which
no other publication can equal. We have the interest which
is being pointed toward all chemurgic work to capitalize on.
We have not had the funds to make the necessary contacts.
We hope to have them some time soon. In the meantime
we hope for the advertising support of those companies
who rely upon the welfare of the soybean industry for their
business. We feel we have something definite to offer to the
manufacturer of farm machinery, of inoculation material,
of processing equipment, of sacks, of cleaning equipment,
and of all lines closely allied to the industry. We need the
support of the railroads, and of the truck, tractor and auto
manufacturers. We have, we believe, advertising interest
which very few publications can equal, and which none can
surpass. We need your advertising support.
“The American Soybean Association is primarily a
growers organization. ‘The Soybean Digest’ will adhere to
the policy of working for the general welfare of the soybean
industry, and not for any of the special interests which
might be a detriment to the industry as a whole. We hope to
assist in every way possible in keeping this rapidly moving
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industry moving down the center of the road to further
expansion and prosperity.
“As we started out we published, as our editorial policy,
the following editorial. It applies today. It reads:
“Short, concise, terse, condensed and to the point.
“The bold, unexpurgated, unbiased and unprejudiced
truth.
“We will attempt to combine them to bring to you the
news of the soybean industry in readable form. Condensation
is the order of the day. Books, stories, manuscripts–they
must all be briefed before you will take time to read them.
The pace of American business and life demands knowledge
of essentials, elimination of unessential details. If we carry
our briefing to the point where you want further details on
a story, they will be furnished on request from you. ‘The
Soybean Digest’ will attempt to bring you only the essentials.
“Growing, marketing, handling, processing and sales
will all be considered. Will you tell us about the articles you
like? And especially about those you do not like? We do not
make the news. You make it. We report it.” Address: Editor,
Soybean Digest, Hudson, Iowa.
653. Gleaner and Journal (Henderson, Kentucky). 1941.
Prep for start of bean mill: Demonstration work being done.
May 14. p. 3. Morning edition.
• Summary: “In line with Henderson’s new soybean industry
the county agent and the University of Kentucky are
cooperating with the soybean mill and farmers in conducting
demonstrational work regarding the best adapted varieties
of soybeans to this region and to the soybean industry.
Last year fifteen varieties were tested out and five of these
were eliminated on the first test due to their weakness and
inadaptable features.
“This year the project work has been expanded to five
Kentucky counties in the vicinity of the soybean mill, viz.,
Henderson, Daviess, Hancock, McLean and Union.
“The varieties to be tested this year will be Macoupin,
US-5, US-2, the Mansoy, Scioto, Wood’s Early Yellow, Illini,
Ogden, Delsta and Arksoy. These will be checked against
one outstanding black variety of beans known as the Kingwa.
This variety tests includes yield of beans and ability to stand
up and hold in the pod [not shatter] in spite of bad weather
until the combine can get to the field for harvest. They are,
also, tested for oil content.”
“The purpose of this demonstration is to find out what
varieties are most promising, as yellow beans for oil and
soybean meal, the two important products made from the
processing of soybeans in the new industry. The soybean
meal [sic, mill] has just about completed construction since
the last piece of machinery has been received and is being
installed at the present time.
“Processing of beans should be well under way by the
first of June... the first year’s full grinding will begin about
September 1. This plant will process 400,000 bushels of

beans from the crop which is now being seeded. Farmers
in the tri-state area [Kentucky, Illinois, and Indiana] are
very fortunate whether they be bean producers or livestock
producers in the opportunity which the soybean mill offers
them.”
“Bean farmers in planting their bean crop should lean
on the information from the experiment station regarding
varieties of yellow beans and plant mostly yellow beans for
the soybean mill as they are more desirable than black beans.
Note: This is the earliest document seen (March 2008)
concerning the Ohio Valley Soy Bean Co-operative of
Henderson, Kentucky.
654. Johnson, E.F. “Soybean.” 1941. Soybean as a cash
crop for the South. National Farm Chemurgic Council,
Chemurgic Paper No. 111. 4 p. June 18.
• Summary: Presented “at the Annual Southern Chemurgic
Conference, Nashville, Tennessee, June 18, 1941,
“I will confine my discussion entirely to soybeans
harvested for grain, as I do not feel that utilization of the
crop for hay, plowing down, or interplanting with other crops
has any place on a chemurgic program.
“I wish to discuss this very important topic from two
viewpoints: (1) Agronomic Problems, and (2) Sale and,
Utilization of the Products,
“The agronomic problem could be stated as follows:
Can soybeans be produced profitably on a portion of the
tillable acreage in the South? There are probably six factors
that contribute to a full consideration of this question. Most
important of these are: low cost of production; high yields
per acre; varieties of high fat content; nearby marketing;
effect on following crops; and successful labor utilization.
“Probably the most important problem facing the
Southern grower of soybeans is acquiring a fundamental
knowledge of the soybean plant and applying it to the
growing and harvesting of the crop. The soybean is a quick
growing, annual legume with a shallow root system. It is
only able to gather nitrogen from the air when properly
inoculated. Its manner of growth and habits are such that it
is easily adapted to the machinery of those sections which
grow small grain. If a cotton farmer is going to use his
present cotton equipment and methods for planting and
cultivating soybeans, then I can definitely assure him that
his results will be unsatisfactory. The ordinary grain drill has
been used in most of the commercial sections for planting
soybeans, regardless of whether they were seeded solid or in
rows twenty-one to twenty-four inches apart. In the last few
years there has been a tremendous increase in the acreage
planted in rows. This change from solid to row planting is
largely the result of the weed problem in solid seeding and
partly because of the saving of seed that can be made in
row planting. The recent introduction of planting equipment
that will plant any width row and can be converted into
surface cultivators is doing much to increase the planting of
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soybeans in rows.
“Varieties for the South: Probably the biggest drawback
to the expansion of soybeans in the South today is lack of
varieties of proven ability to yield both in bushels per acre
and oil per bushel. At the present prices of oil, each change
of one per cent in the fat content of soybeans justifies a
change of 5 cents a bushel in the price paid for the beans.
Most of the southern varieties range from 2 to 5 per cent
lower in fat content than do beans grown today in Illinois.
No Southern grower can hope to make a profitable operation
on his soybeans if he uses a variety in which the low fat
content results in a discount of 15 to 25 cents a bushel. The
work of Heartsill Banks at the Ralston Purina Company
plant at Osceola, Arkansas during the past six years has,
I believe, proven conclusively that it is possible to select
or develop varieties which will have a fat yield as high as
those grown in the Corn Belt. In our experimental plantings
at this Arkansas station, we have developed selections and
new strains that during the past three years have consistently
shown a fat content equal to the better varieties in Illinois
and have averaged three to five per cent higher than the
parents from which these varieties originated. This is very
encouraging, for if I felt that the South would always be
destined to grow soybeans of a low fat content, I would have
declined to appear on this program, as I would not be able
under those conditions to see any economic possibility for
this crop in the South.
“Labor Utilization: Some years ago I felt that the
soybean might be almost a 100 per cent solution to the
problem of reduced cotton acreage in the South. I realize
now that I was badly mistaken in that deduction. I do
believe that by the use of right varieties and correct cultural
practices, soybeans will solve the farm income problem
brought about by decreased cotton acreage. I believe the
soybean crop can also solve the problem of the cottonseed
mills by increasing their days of operation. I also believe that
the fertility of the soil can be increased by using soybeans in
the place of cotton. However, I now realize that you cannot
replace acreage of a crop that requires the maximum number
of man hours per acre with a crop that requires a minimum
number of man hours. One man with proper machines can
grow and market a hundred acres of soybeans. Each of you
can answer better than I how many men would be required to
grow and market a hundred acres of cotton.
Sale and Utilization of Soybean Products: I do not think
there is anyone in the United States who is more optimistic
and hopeful of the future utilization of soybean products in
industry than I am. However, we must face facts, and future
utilization will not furnish a market for present production.
“It is possible that with the war situation creating a
scarcity of some important metals, we may see tremendous
strides in the next few months in the utilization of both
cotton and soybean protein in the development of a new
plastic-like material to replace aluminum and many other

of our lighter alloys. Unfortunately, with the natural secrecy
that must go with any military operation, it is not possible
to secure any accurate information as to the progress on
the utilization of plastics or plastic like substances in the
construction of war machines. We do know that high-speed
investigation and development are under way. But until
such time as we actually see sizeable quantities of soybean
oilmeal going into industrial utilization, we will have to
depend upon poultry, livestock and fertilizer as being the
only outlets for this commodity.
“Today soybean oil selling at 9½ cents a pound presents
no particular problem as far as the producers of soybeans are
concerned. We all realize that this is an artificial situation
brought about, in a large measure at least, by diverting
to other uses ships normally engaged in moving foreign
vegetable oils to the United States. I for one fear to put much
dependence upon such artificial conditions on a long-time
project. If the Fulmer Bill, which raises the duties on foreign
oils approximately 100 per cent, should be enacted, then I
would have much more faith in a continuation of high prices
on both soybean and cottonseed oil in the future.
“Can Southern Markets Absorb Meal and Oil Produced
From Soybean Acreage? The marketing of soybean oil
and soybean oilmeal from soybeans produced in the South
presents a very complicated problem. For the last few years
the South has experienced considerable difficulty in finding
a satisfactory market at a satisfactory price for its cottonseed
meal and cottonseed oil. Adding a new crop like soybeans
to your acreage in the South is going to make this problem
even more difficult, as at present cottonseed and soybean
oil both find the same outlet in the market. In a similar
manner, cottonseed meal and soybean oilmeal are largely
interchangeable
“High Meal Yield Per Acre High on Soybeans: Even
using ground that will yield a bale of cotton per acre, it
requires around six acres of cotton to produce one ton of
cottonseed meal. With ordinary yields, six acres of soybeans
will yield approximately four tons of soybean oilmeal. Each
acre of cotton replaced with soybeans will result in a fourfold
increase in the amount of concentrated protein meal to be
marketed.
“Soybean Oil: In the last few months considerable
progress has been made in the fractional separation of
soybean oil into saturated and unsaturated fatty acids.
The saturated acids are used in soap production, while the
unsaturated offer potential possibilities as a substitute in
paint for linseed oil. Last week the University of Minnesota
released information which seemed to indicate that they
have developed a chemical treatment for soybean oil which
shortens the drying time approximately 50 per cent.
“These new processes are only in the experimental
stage. How rapidly they will develop is a matter of pure
guess-work. In the meantime, the use of soybean oil in paint
has decreased due to difficulties in securing tung oil with
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which to blend it. Without a doubt, some future day will find
us using large quantities of soybean oil in paint. However,
future progress cannot make a market for this year’s crop.
“I feel at the present time that much of the increase in
soybean acreage which has taken place this spring in the
South will present a real marketing problem to many of
the southern mills that will buy these beans in a hope of
prolonging their period of operation.
“In concluding, I feel I should call attention to a new
utilization that bids fair to gain prominence before plastics
and many other fantastical uses reach their goals. I refer
to the use of soybeans in the human diet. Although this is
not a chemurgic utilization, there is no doubt that canned
soybeans, soybean flour, and soybean milk as a portion of
the diet of our most able chemists may be of material aid in
quickening their brain action, increasing their endurance, and
improving their powers of concentration so they may more
quickly arrive at an industrial utilization of not only soybean
products but cotton as well.” Address: Ralston Purina Co.,
St. Louis, Missouri.
655. Probst, A.H.; Cartter, J.L. 1941. A portable soybean
nursery thresher and its operation: Notes. J. of the American
Society of Agronomy 33(7):673-75. July. [1 ref]
• Summary: “Interest in the improvement of the soybean
has given rise to a marked increase in the testing of
introductions, selections, and varieties at numerous localities
in the major producing areas. Threshing at outlying
nurseries is a major problem since soybean plants are bulky
and consequently costly to transport. Also, when handled
excessively, the plants shatter badly, resulting in loss of
considerable seed.
“In order to overcome some of the inconveniences of
this threshing problem, a portable nursery thresher was
constructed at Lafayette, Indiana, in 1938 and has been used
very successfully through three seasons. This machine was
designed after a thresher originally built by the junior author.
Some of the features of the threshing and cleaning equipment
of the nursery thresher used at the Indiana Agricultural
Experiment Station and previously described by Cutler are
incorporated.’
Photos show: (1) Portable nursery thresher viewed
from one side; it is mounted on a platform on wheels,
pulled behind a truck or car. (3) The portable thresher in
operation; three men are at work around it. Address: 1.
Junior Agronomist; 2. Agronomist. Both: Div. of Forage
Crops and Diseases, Bureau of Plant Industry and Bureau
of Agricultural Chemistry and Engineering; U.S. Regional
Soybean Industrial Products Lab. [Urbana, Illinois]. USDA.
656. International Harvester Company. 1941. Introducing the
brand new “six footer”! (Ad). Soybean Digest. Aug. p. 3.
• Summary: “New McCormick-Deering No. 62 combine.
More beans in the bag! When you harvest with McCormick-

Dearing.” “Harvester-threshers–For all grains and seed
crops.” A box bears the title: “The No. 62 and No. 42
thresh All these crops–and more–easily, efficiently.” It lists:
“Alfalfa, barley, beans (navy, lima, kidney, pinto, etc.),
buckwheat, carrots, clovers (all kinds), crotolaria, emmer,
flax, grain sorghums (feterita, milo, hegari, kafir, sorgo,
etc.), lespedeza, lettuce, millet, mustard, oats, parsnip, peas,
radish, rice, rye, soybeans, spelt, Sudan grass, sunflowers,
turnip, vetch, wheat.”
Photos show: (1) A front view of the No. 62 combine
in action harvesting soybeans, being pulled by a tractor.
(2) A rear view of the 4-foot No. 42 doing the same. Note:
International Harvester has adopted the strategy of the
“all-purpose” combine–a strategy that would soon lose to
the specialty combine designed to harvest and thresh only
soybeans. Address: 180 North Michigan Ave., Chicago,
Illinois.
657. Time. 1941. Jack & the soybean. 38:38-41. Sept. 15.
• Summary: The soybean is the most remarkable legume
since Jack & the beanstalk. Soybean experts predict a record
harvested crop of 110 million bushels; that’s up from only
1 million bushels in 1912 and 6.5 million bushels in 1923.
And despite the record crop, soybean prices have risen 75%
since this year’s low to $1.70 a bushel. The main reasons:
(1) demand for the oil in Lend-Lease’s program to send oils
and fats to Britain. (2) estimates of a low cotton crop and low
cottonseed oil production.
Soybeans are now the 5th biggest crop in America after
corn, wheat, cotton and tobacco.
Botanists and chemists say the soybean is the world’s
most all-around useful crop. Yet only 2% are used for the
much heralded industrial uses.
The soybean was known in China “as far back as 2838
B.C. when it was called China’s greatest legume in a materia
medica written by the Emperor Shen-Nung (‘The Heavenly
Farmer’).”
The soybean first arrived in America in 1804, brought
by Dr. James Mease an amateur horticulturist. It took another
century before U.S. farmers took even a faint interest in
the newcomer. It took the Russo-Japanese War to attract
attention in Europe and the USA. That war left Japan with a
surplus of Manchurian beans to unload somewhere. In 1908
the banker-merchant company Mitsui shipped 2,000 tons to
England, where cottonseed and linseed oils were temporarily
scarce. Soybean oil proved to be a good substitute and
from then on both Britain and the USA imported increasing
quantities of soybeans and bean products.
Some 2,500 soybean varieties are now available in the
USA, some with Japanese names (Ito San, Hahto, Manchu)
and some with American names (Lexington, Tarheel Black,
Illini, Wilson, and Roosevelt).
Soybeans grow well anywhere corn and cotton grow–
in the U.S. corn and cotton belts. A legume, it harbors
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specialized bacteria on its roots; they take nitrogen from the
air and fix it in the soil, to leave the soil more fertile than
ever. The plant is called a green manure crop. A two-ton crop
of soybeans plowed under adds to the soil as much nitrogen
and organic matter as at least seven tons of manure. The
soybean still has no major enemies–except the rabbit.
Why has the soybean not caught as a major food among
Western people? Because it cannot be baked or boiled like
their other beans.
Soybeans make tender and tasty sprouts. In 1939 some
360,000 cans were packed in the U.S.; most were consumed
in Chinatowns.
Soybeans can be ground into a pale yellow flour, which
is best mixed with wheat or other cereal flours. It can also be
used to make a kind of milk or milk powder.
56% of beans harvested as beans are crushed to make
soybean oil and meal. Describes how the oil is used. The
soybean has a bright future.
After passing through the U.S. “pressing mill,”
the soybean becomes (by weight) about 15.5% oil and
78% meal. Of the oil about three-fourths is refined and
deodorized; of this, 57% goes into vegetable shortenings,
20% into margarine, and 9% into salad and cooking oils,
salad dressings, etc. One-fourth of the oil, unrefined, goes to
other uses such as paint and varnishes (the biggest “other”
user), soap, and linoleum.
Industrial uses of the protein include plastics, synthetic
wool-like fibers now being developed for use in auto
upholstery by the Ford Motor Co., alternatives to casein in
coated papers, plywood, water paints, leather finishes, etc.
These “technological uses” of the soybean’s oil and
meal take up no more than 3% of recent crops.
Photos show: (1) An uprooted soybean plant. (2)
Many whole soybeans. (3) A field of soybeans harvested
with a tractor: “Plenty of tonnage–and all of it good for
something.” A map shows where soybeans grow in the USA.
Superimposed is one graph that shows soybean production
(in million bushels) since 1920 and another than shows price
fluctuations (in dollars per bushel) since 1920; prices were
lowest in about 1931-1932.
Note: This is the earliest document seen (June 2021) that
contains the term “technological uses” in connection with
soybeans.
658. Weiss, Martin G. 1941. Field seed cleaner for soybeans:
Notes. J. of the American Society of Agronomy 33(9):849-50.
Sept.
• Summary: Most crops such as soybeans, with large and
heavy seeds, require a relatively simple threshing device.
Since seed cleaning devices constructed inside the thresher
usually make the thresher more difficult to clean, it was
found advantageous to construct this seed cleaner separately.
Two photos show a small, collapsible, portable, and
relatively simple but effective seed cleaner in operation in

a soybean nursery plot. In one, the cleaner is connected to
the thresher by a 4-inch diameter flexible tube. The cleaner
consists of a 1/3-inch mesh screen mounted in a metal
frame to allow the bean and haulm mixture to be shaken by
oscillating the screen assembly. Chaff and dust are blown up
and out of the cleaner at one side. The clean seeds roll down
into a cloth bag. Address: Div. of Forage Crops and Diseases,
Bureau of Plant Industry, USDA, Ames, Iowa.
659. Maltas, K.J. 1941. Everything set for biggest year in
soybean history: and then the rains came. Staley Journal
(Decatur, Illinois). Nov. p. 5-8.
• Summary: Note: This article was published about 1 month
before the United States entered World War II.
“Early in October, the United States Department of
Agriculture estimated that the 1941 soybean harvest would
total nearly 112,000,000 bushels. The crop was ready for
harvest, the quality was excellent, and the prices being paid
for soybeans wreathed the growers’ faces in smiles. It was a
beautiful picture of bountiful Mother Nature at her best–and
then the rains came.”
“20 Mule Team Job: The difficult task of mining borax
in an earlier day with 20-mule teams finds its modern
counterpart in the 1941 soybean harvest. During October,
more than 10 inches of rain fell in the soybean belt of
Illinois. At Decatur, which is rightfully called the Soybean
Capital of the world, more rain fell in October than in any
October since 1881.
“Growers tried desperately to harvest soybeans on the
few clear days during the month, but on October 31, less
than 13% of the Illinois bean crop had been harvested. While
there have been no reports of as many as 20-mule teams
being used, there have been many reports of tandem tractors,
and combination tractor and mule teams trying to drag
harvesting machinery through the rain soaked soybean fields
of Illinois.
“Damage: Just how much damage has been done to the
soybean crop is hard to predict because of late it has been
impossible to harvest enough beans to judge accurately.
Experts disagree with guesses from 1% to 10% damage in
quality, and 5% to 15% less in yield. Some cases of soybeans
sprouting and molding in the pod have been reported. If and
when dry windy weather comes to put the fields in good
harvesting condition, it is likely that some bean pods will
split open and drop the beans on the ground. These will be
lost as far as commercial purposes are concerned
“Brighter Side: Someone once said ‘Things never get
so bad, they couldn’t get worse.’ With all the harvesting
difficulties and possible damage in quality and loss in yield,
there is a brighter side to the picture. Soybean prices are
almost double what they were a year ago–currently about
$1.60 per bushel Chicago. It seems safe to predict, that even
in the face of many difficulties, the United States will this
year harvest the largest crop of soybeans in history. The
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largest crop produced prior to 1941 was 91,250,000 bushels
in 1939.
“If one should turn back ten years, he would find this
news item in the October 22, 1931, issue of the Decatur
Herald: ‘Grain farmer’s soybeans unwanted at markets,
stand out as the most heavily taxed personal property in the
county. With present market for beans at 22c a bushel, the
grain is on the tax books at a valuation of 20¢ a bushel.’ Yes–
things could be worse.
“Market Advice: It has been a hazardous year for those
who try to predict the trends of soybean and other grain
prices. Due to the many factors which now influence prices,
these economists have had to be generous with their use of
the words if, perhaps, probably and possibly.
“There is a story–a classic among grain men
everywhere–about the advice a crop expert gave a client,
early one season, back in the horse and buggy days. It went
something like this (one version at least): “If we get plenty of
rain, and if we get ideal weather, and if the crop is big, and if
it is of good quality, and if the supply exceeds the demand,
the market will probably go down. On the other hand, I
hasten to say–if we don’t get rain, and if the weather stays
hot, and if the crop is small, and if the quality is poor, and if
the demand exceeds the supply, the market will probably go
up. Act immediately!”
“Predicting market trends in those days was very simple,
compared to the present. Current day ‘ifs’ would also have to
include legislation, war, exports, imports, trade agreements,
price controls, parity prices, crop loans, and many more.
“Pleasant People: With all the difficulties encountered
this year as a result of the rains, everyone concerned has
shown a real spirit of cooperation.
“Grain and feed dealers in general have an enviable
reputation for being ‘nice people to trade with’. Almost all of
them will class as ‘stout fellows’. Their word is their bond;
they are tolerant when the going is rough; they are the last to
take advantage of an unfortunate circumstance; but they are
the first to call for a showdown on a misdeal.
“This year country elevator men had soybeans
purchased from growers for early October delivery. The
growers couldn’t deliver because of the rains. Processing
plants were offering premiums to the country elevator
for early shipment. In many cases it meant the country
elevator man had to sacrifice extra profits–but there was no
‘demanding of a pound of flesh’.
“In like manner, the commercial feed manufacturer
and the feed retailer have shown a real spirit of tolerance
and cooperation. Soybean oil meal shipments to them in
many cases have been delayed. Many of them had to curtail
operations, and as a result lost sales and profits. There has
been no ‘squawking’ because they realized that everyone
concerned was doing his level best to meet his obligations. If
you’re looking for unity, you’ll find it in the feed and grain
trade.

“Important States: Again this year, as in the past,
Illinois is by far the most important producer of commercial
soybeans. The Illinois soybean belt, extending for a radius of
roughly 125 miles in all directions from Decatur, produces
about 50% of the United States commercial crop. The
important soybean states and the Government’s estimate
(Oct. 10) of the crop each will produce in 1941 is as follows:
“Illinois 54,112,000 bu.
“Iowa 17,974,000 bu.
“Indiana 15,436,000 bu.
“Ohio 12,480,000 bu.
“North Carolina 2,280,000 bu.
“Missouri 1,824,000 bu.
“Other States 7,512,000 bu.
“Total U.S. 111,618,000 bu
“Previous Crops: The 1941 crop of 111,618,000 bushels
will be harvested from approximately 6,000,000 acres.
Secretary of Agriculture Wickard has asked soybean growers
to plant for harvest 7,000,000 acres in 1942. With an average
yield of 18½ bu. per acre this would mean a crop of about
130,000,000 bu.
“Some idea of the amazing increase in soybean
production can be gained by comparing this figure with the
crops produced in previous years.”
In 1924 some 5.19 million bushels of soybeans were
produced in the USA, increasing to 91.25 million bu. in
1939.
“Soybean Oil Meal: The two primary products obtained
from processing soybeans are soybean oil meal and soybean
oil. The use of soybeans in the manufacture of plastics has
received considerable publicity, and many believe that a
big percentage of the soybean crop is so utilized. The facts
are that only a fraction of 1% of the annual production is so
used.
“While some soybean oil meal is used in the
manufacture of glues, plastics, fertilizer, etc., about 95% of it
is used for livestock feed. Soybean oil meal is used today for
feeding to all classes of livestock and poultry, including wild
game, fish, and even bees. Its use is widespread in every state
in the Union and most provinces of Canada.
“It has been claimed by some people that soybean oil
meal for livestock feeding is merely replacing other protein
concentrates. That is not a fact. Soybean oil meal is filling
a greatly expanding market for protein concentrates. The
production figures on soybean oil meal, linseed oil meal, and
cottonseed meal prove this point.
“During the past 20 years, the annual United States
production of cottonseed meal has averaged about two
million tons. Linseed oil meal production has averaged ½
million tons. Since 1922, the annual production of soybean
oil meal has shown a phenomenal increase as follows:
“1922-23 3,800 tons
“1925-26 8,500 tons
“1929-30 40,000 tons
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“1934-35 225,000 tons
“1939-40 1,349,000 tons
“1941-42 1,900,000 tons* Estimated.”
“The facts are–we are using as much linseed oil meal
and cottonseed meal as we ever did, and in addition are
consuming a tremendous tonnage of soybean oil meal.
“There are several reasons for this amazing growth.
Chiefly they are:
“1. Better livestock feeding practices–thus more protein
required.
“2. Forcing animals into production, and to market, at
lower ages. Young animals require more protein than mature
animals, thus greater use for the same number of animals.
“3. Diversification of agriculture.
“4. Real merit of soybean oil meal as a supplement”
(Continued). Address: Asst. Feed Sales Manager.
660. Harding, T. Swann. 1942. Some landmarks in the
history of the [U.S.] Department of Agriculture (Continued–
Document part III). Agricultural History Series (USDA) No.
2. 94 p. Jan. [16 ref]
• Summary: (Continued): “Congressional Committees
on Agriculture Created: Congress also became aware
of agriculture in this period, the House establishing a
Committee on Agriculture in 1820 and the Senate one
in 1825. In addition Congress in 1828 authorized the
publication of a manual, prepared by Richard Rush,
Secretary of the Treasury, and containing the best available
information on the growth and manufacture of silk. In 1828
Count Von Hazzi’s A Treatise on the Rearing of Silk-Worms
was printed as a Congressional document. Several other
official reports on the silk industry were published around
this time, there being a fixed idea that silk culture could be
established in this country.
“This also was the period of manual-labor schools
based on the educational system of Fellenberg, in Hofwyl,
Switzerland. Students sought to make the schools financially
self-sufficient by working in workshops and on farms.
Popular and agricultural education thus became an important
rural issue, and agricultural spokesmen began to demand
formal recognition by the Government.
“Our early farmers had about the same equipment
possessed by Abraham and Lot when they moved into Ur of
the Chaldees–the wheel, the lever, and cutting tools–fortified
by a few things that Abraham did not have such as powder,
firearms, and books. They worked along with their woodtoothed harrows, iron-pointed wooden plows, hoes, spades,
sickles, flails, and little else. They felt that they needed
neither elaborate tools nor scientific aid, contemptuously
termed ‘book farming,’ and the more daring of them moved
continuously on to the rich lands of the ever-progressing
frontier when their old lands wore out.
“Gradually, however, those who remained settled at
the eastern rim of the country began to think in different

terms. They began to feel the need for governmental aid.
Meanwhile Congress had already sought to subsidize silk
growing and had financed some work on sugarcane. The
Patent Office was increasing its distribution of plants and
seeds of foreign origin, at first without legislative warrant.
“Technology Speeds Up: The development of the reaper,
the steel plow, the threshing machine, and other implements
around this time eventually produced great changes in
agricultural technology and in the general economic and
social organization as well. For example, the Colt revolver,
patented in 1836, was an important factor in clearing the
Great Plains of hostile Indians and making possible the more
rapid settlement of the region. To produce farm implements
specialized factories requiring considerable capital were
now necessary. The farmer’s investment in these machines
made it essential for him to seek more funds, and thus his
dependence on the commercial market increased.
“Snapshots of Agriculture in 1839: Let us now briefly
survey the condition of agriculture in 1839 when Congress
authorized its first appropriation for agricultural purposes. In
that year the District of Columbia produced more rye than
‘Wiskonsin,’ more hay than Mississippi, more tobacco than
South Carolina and ‘Wiskonsin’ combined, and the value
of its orchard and market-garden produce was three times
that of Florida. In 1839 one-third of the national income
was from agriculture as against one-eighth in recent years,
and whereas four-fifths of our gainfully employed workers
were then in agriculture, today almost that proportion is in
nonagricultural pursuits.
“Just Beginning in the West: There was practically no
agriculture west of the Mississippi, except in Louisiana and
Missouri. Michigan and Arkansas had but recently become
States. Iowa, Wisconsin, and Florida were still Territories,
Texas was an independent republic, and Captain John Sutter
under a Mexican land grant was beginning to set up his little
empire and to develop agriculture along the Sacramento
River [in California].
“Nevertheless farmers were pouring into the Middle
West from the East as well as from Europe, settling in
wooded regions because the forests afforded fuel, game,
building materials, and protection from tornadoes, and along
rivers because they afforded transportation. The farming was
largely of a pioneer type, that is land was cheap and plentiful,
labor and capital were scarce. Soon, though, considerable
quantities of wheat and flour, and some corn, lard, butter,
cheese, and wool were being shipped to the East along the
Erie Canal. Cheap western land thus began to compete with
eastern agriculture.
“Outgrowing Self-Sufficiency: New Orleans had already
become a great agricultural trans-shipping market. New
England was trying to adjust to a new form of specialized
yet diversified agriculture set up to supply nearby urban
markets. It could no longer hold to the one-crop system–
hogs, hops, wool, broomcorn, or beef–but began to market
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milk and produce fruit and vegetables. The transition from
a self-sufficient to commercial agriculture was slow and
painful. Some New England States even tried to repeal
economic laws and arrest progress by paying bounties for
the production of the old crops raised in competition with
cheaper products from the West.
“The making of textiles had already been largely
transferred from the homes to the factories, and some repined
that farm wives would now have nothing to do but luxuriate
in laziness. The decline of household industry was beginning
to have its effects on the ideals of self-sufficiency and on the
farm family as a social and economic unit.
“The South Had Its Problems: A century ago the South
produced almost all the cotton, rice, sugar, and sweetpotatoes
[sweet potatoes], and most of the tobacco, hemp, and corn.
Cotton, rice, and tobacco were usually grown by the onecrop system, cotton growing having undergone tremendous
expansion during the speculative 1830’s, before the deep
depression current in 1839 was under way.
“Farmers in Maryland, Virginia, and North Carolina
were already faced with soil exhaustion and erosion,
low prices for farm products, high prices for slaves and
equipment, and a sharp deflation in land values. Mass
migration to the West was under way, suggesting the similar
migration of impoverished agricultural workers in recent
years, only the farmers of a century ago had rich new lands
to settle upon at their journey’s end.
“When the land eroded the farmer simply left and went
elsewhere. Scientific, aristocratic farmers in colonial days
made efforts to stop gullies and remedy soil depletion, but
this was regarded as a job for farmers to attack individually.
The broad social aspects of soil conservation as a national
public service and the consciousness of our interest as a
people in the preservation of the public domain awaited the
future.
“Depression Came: The depression of 1837-42 was
the most extended period of severe misfortune the Nation
underwent before the Civil War. In 1839 alone 759 banks
closed their doors, interest rates rose sometimes as high as
30 percent, and speculative manias abounded. Mulberry trees
and silkworm production, broomcorn, the Chinese tree corn,
Rohan potatoes, Merino sheep, Shorthorn cattle, Berkshire
hogs, even camels and ostriches it was thought would
magically solve all agricultural problems.
“From Canals to Railroads: The year 1839 also marked
the end of the canal era and the beginning of the railroadconstruction period. Already a network of post roads
connected the principal cities. Better means of transportation
coupled with the refrigeration methods later to be developed
greatly expanded the market for agricultural products.
“Technology Begins Its March: John Deere of Illinois,
who produced his first steel plow from a saw blade in 1837,
touched off the revolution in which machinery took the
place of manpower in agriculture. Already in 1831 William

Manning had patented his mowing machine, and Obed
Hussey and Cyrus McCormick made the reaper practicable
between 1833 and 1844. The stationary thresher and fanning
mill, introduced in the thirties, reduced the time required
for threshing, winnowing, gathering, and sacking an acre of
wheat from 26 hours in 1839 to 4 hours in 1840. About 50
to 60 man-hours of labor had been required to produce 20
bushels of wheat with a walking plow, a bundle of brush for
a harrow, hand broadcasting of seed, harvesting by sickle,
and threshing by flail.
“Hence the factors greatly influencing agriculture
in 1839 were, in brief: An acute and general depression;
improvements in means of transportation and
communication; a mass migration of farmers to the West;
and advances in agricultural science and technology.*
“In 1840 there appeared that tremendously important
and influential work on Chemistry in its Application to
Agriculture and Physiology by Justus von Liebig. That
opened the eyes of the scientific, aristocratic farmer to what
chemistry could do for agriculture.”
Footnote: *For further details, see the article by Arthur
G. Peterson, “Agriculture in the United States, 1839 and
1939,” Journal of Farm Economics 22:98-110 (February
1940).
Note: We stop on page 9 of 97. In 1839, Congress
established the Agricultural Division within the Patent
Office and allotted $1,000 for “the collection of agricultural
statistics and other agricultural purposes.” More than 20
years would pass before Abraham Lincoln established the
U.S. Department of Agriculture on 15 May 1862. Address:
Editor of Scientific Publications [Office of Information],
USDA.
661. Toit, J.J. du. 1942. Cultivation of soybeans. Farming in
South Africa. 17(190):9-16, 53. Jan.
• Summary: Contents: Introduction. Uses and market
prospects: as food for man and beast, in industry, effect
on soil fertility. Adaptation. Varieties. Soil and fertilizer
requirements (incl. inoculation). Method of planting.
Cultivation. Harvesting. Yields per morgen (“25 bags or
more under irrigated conditions are not impossible”). Hay
and silage. General observations.
“(1) As a food for man and beast.–As mentioned before,
the protein content of the seed is exceptionally high, viz.,
approximately three times as high as that of wheat and more
than twice that of fresh meat. Soybeans can be successfully
stored for long periods more readily than meat and although
it may not possess the same biological value as food, it is
a very good substitute for meat, especially in time of war.
Apart from its value as food for soldiers, the soybean is
undoubtedly an asset in countries where the poorer classes
cannot afford meat regularly, since it can be produced much
more economically than meat. Soybeans are also used in
the form of meal (prepared by a special process) mixed
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with wheaten flour and mealiemeal [coarsely-ground corn
flour] in order to increase the nutritive value of the latter and
furnish a better balanced ration for man and beast. In future
large quantities of soybeans will probably be used in South
Africa, e.g., in the diet of natives on the mines. At present
there are millers at Delmas, Johannesburg and elsewhere
who are anxious to obtain soybeans for milling purposes
and offer comparatively high prices. From experiments
carried out by the Low Temperature Research Institute at
Cape Town, soybeans can be canned successfully for human
consumption. This bean is also suitable for table use both
in its green, shelled form and after ripening. Various tasty
dishes can be prepared from these beans.
“From a stock-feeding point of view soybean meal
can be used to advantage in intensive dairy, poultry and
pig farming as a substitute for a portion of the meat meal
in the rations, when meat meal is expensive and difficult to
obtain. Most farmers wish to be selfsupporting and therefore
try to produce all the stock-feed they require. This crop
makes excellent hay and silage. The plants are erect and
can therefore readily be cut with a mower. The hay contains
approximately 12 per cent. digestible protein and can be
used instead of lucerne where the latter cannot be raised
successfully under dry-land conditions.” Address: Lecturer in
Agronomy, Potchefstroom College of Agriculture.
662. Soybean Digest. 1942. Develops his own soybean
harvester. Feb. p. 6.
• Summary: G.E. Pritchard of Elizabeth City, North
Carolina, invented his first soybean harvester in 1909.
Pritchard says “this machine does two jobs at the same
time where soybeans are interplanted with corn: (1) Cuts
the cornstalks. (2) Harvests the soybeans. This enables the
grower to utilize his ground for two cash crops–corn and
soybeans.” The machine has 3 sets of bales. “Mr. Pritchard
is convinced that his machine can be retailed for $325, and
is interested in finding someone who will invest as a partner.
He can be reached at Elizabeth City.” A photo shows his
latest model, pulled by horses.
663. Photograph of Henry Ford standing with Clem
Glotzhober outdoors, Dearborn, Michigan, March 28. 1942.
• Summary: Negative number: unknown.
Note: This photo negative may be filed in the Ford
Archives at: “Ind–Autos–FMC–Eng & Des” which means
“Industry–Autos–Ford Motor Co.–Engineering and Design.”
664. Iowa State College Agricultural Extension Service
Pamphlet. 1942. Reducing labor in seedbed preparation for
corn and soybeans. No. 28. 6 p. March.
• Summary: A folded pamphlet. Contents: Introduction.
Can the corn and soybean seedbeds be prepared with less
labor, power and machinery without reducing yields? 1. How
important is it to prepare cornstalk ground before plowing

for corn and beans? 2. Will difficulty in cultivating the crop
result from plowing under whole cornstalks? 3. What is
the possibility of economizing by substituting a cheaper
operation for plowing? 4. How do the 14-inch and 16-inch
plows compare for turning over a heavy growth of cornstalks
or other heavy trash?
A photo on the front cover shows: “Mr. E.W. Allen, St.
Olaf, Iowa, combines the operations of seeding and covering,
thus reducing labor requirements,
“In many instances an operator of farm equipment can
greatly increase, even double the amount of work done in a
day or during a season by the combination of two or more
implements and the use of a correspondingly greater amount
of horse or tractor power.”
Page 1: “Just now the Iowa farmer faces the greatest task
he has ever faced. The job is to produce more and produce
it with less labor and a reduced supply of new equipment.
Increased production with a reduced amount of farm labor
can be gained only as the efficiency of use of labor, power
and machinery can be realized.” Address: Ames, Iowa.
665. Ferguson, John M.; Cleavinger, E.A.; Martin, J.W.
1942. Planter adjustment for soybeans. Kansas State College
Agricultural Extension M Circular No. 44. 8 p. May.
• Summary: Contents: Introduction. Method of planting.
Rate to plant. Plate hold size. Blank plates. Reaming. Use of
false ring. Edge-drop and flat-drop corn plates. Determining
the number of cells per seed plat. Procedure to follow in
using the tables. Calibration. Gears and sprockets. Example–
for the use of the tables.
An illustration on the cover shows the planter
adjustment attached to the rear of a tractor.
Introduction: “In the next few years, many farmers
in Kansas will be growing soybeans for the first time. In
general, they will want to use their regular corn planting
machinery. Some additional equipment for planters in the
way of plates or sprocket wheels that will plant at the proper
rate usually will be necessary. Boring or grinding out corn,
sorghum, or blank plates can be done at little expense.”
Address: 1. Extension Agricultural Engineer; 2. Extension
Agronomist; 3. Asst. Prof. of Agricultural Engineering.
666. Photograph of ten members of the laboratory staff
(including Bob Smith and Austin Curtis) standing in warm
coats in front of the food laboratory. 1942.
• Summary: Over the laboratory door is written in large
letters “George Washington Carver.” Negative number:
unknown.
Note: This photo negative may be filed in the Ford
Archives at: “Ind–Autos–FMC–Eng & Des” which means
“Industry–Autos–Ford Motor Co.–Engineering and Design.”
667. Photographs of the inside of the Carver Lab. in
Dearborn, Michigan. 1942.
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• Summary: (1) Shows work benches, equipment, and bottles
of chemicals. (2) Twelve men at work in the Lab. Negative
number: unknown.
Note: This photo negative may be filed in the Ford
Archives at: “Ind–Autos–FMC–Eng & Des” which means
“Industry–Autos–Ford Motor Co.–Engineering and Design.”
668. Saunders, A.R. 1942. Grow more legumes. Farming in
South Africa 17(196):585-87. Sept.
• Summary: “The shortage of protein-rich concentrates and
the difficult position which obtains in regard to fertilizer
supplies, especially that of nitrogen, make it imperative that
more legumes should be grown.”
“Cowpeas and Soyabeans: Apart from lucerne [alfalfa]
the most important legumes for hay are cowpeas and
soyabeans. In the main, cowpeas are best suited to the drier
parts of the summer rainfall area and soyabeans to the high
rainfall localities. Both crops have the same high feeding
value when cut at the right stage and properly cured. Their
soil requirements are approximately the same as for maize,
and although they respond well to phosphatic fertilizers it
is suggested that such quantities as are available be used on
the non-leguminous crops, leaving the legumes to depend
on residues left over from previous applications to maize or
other crops.
“In the case of cowpeas a restrictive factor in production
has, until recently, been the difficulty of harvesting and
the high cost of labour involved owing to the procumbent
growth-habit of the plants. With the advent of the new
upright strains, however, this difficulty has largely fallen
away. In fact, upright cowpeas and soyabeans lend
themselves to easy mechanical handling and require a
minimum of manual labour provided the stand of the crop
is close enough. The thicker the stand, the more upright are
the plants in growth and the more readily are they cut with a
mower or self-binder.”
“Several methods of planting may be followed,
depending upon the relative freedom of the surface soil
from weeds. Should the soil be very weedy, it would be
advantageous to use the ordinary maize planter and space the
rows wide enough apart to permit of inter-row cultivation,
but the distance between rows should preferably not exceed
30 inches. For both soyabeans and upright cowpeas the
spacing in the row ought not to be greater than 3 inches.”
Address: PhD, Deputy-Director of Production, Food Control
Organization.
669. Arnold, H.C. 1942. Soya beans. Rhodesia Agricultural
Journal 39(5):384-90. Sept/Oct.; 39(6):418-32. Nov/Dec.
• Summary: Contents: Notes on cultivation. Edible and
manufacturing varieties. Strain [variety] trials: Hernon No.
18, No. 107. Soil and rainfall conditions: The humus content
of soil seems to be of great importance. Fertiliser trials.
Inoculation with specific bacteria. Material for inoculating

the seed. Seed inoculation: The dry soil method, the muddymilk method. Sowing the seed: Early sowing is best.
Part II: How to sow. Distance planting trials. Depth of
sowing. Weeding. Harvesting. Comparison of yields of soya
beans with those of maize. Market prospects. Method of
using and nutritive value. Soya beans produce more protein
per acre than other food crops. Palatability trials. Green
soya beans as vegetables. Fodder varieties: Jubiltan (black
seeded) and Hernon strains. Rate of sowing. Harvesting: The
retention of seeds in the pods. Summary.
Using 12 inch, 18 inch, and 24 inch spacings in
Rhodesia, he consistently got his best yields from the 12inch spacings, even in droughty conditions, but he also
commented that this spacing precluded mechanical tillage.
Address: Manager, Agric. Exp. Station.
670. Kosaka, K.; Fukuoka, M. 1942. Taka-aze daizubatake
ni okeru riipaa (gaikaki) shiyô seiseki [Results of using a
reaper to harvest high-diked soybean fields]. Minami Manshu
Tetsudo K.K., Hokuman Keizai Chosajo. Hokkei Chosa Toku
(South Manchuria Railway Co., North Manchuria Economic
Survey Office, Special) No. 38. 8 p. [Jap]*
Address: Manchuria.
671. Soybeans in brief: A war crop for Delta farmers
(Leaflet). 1942. Little Rock, Arkansas: U.S. Dep. of
Agriculture. *
• Summary: Underscores the desirability of planting and
harvesting soybeans owing to several factors: “(1) The
development of high-yielding, early maturing varieties which
combine well; (2) the improvement of the small combine
and its adaptation to the harvesting of southern beans; (3)
the relatively high price of beans... and (4) the limitations on
cotton acreage.”
672. Cromer, S.S.; Cutler, G.H.; Weber, W.J. 1942.
Soybeans: Their production, improvement, and utilization
in Indiana. An instructional aid for teachers of vocational
agriculture. Purdue Univ., Agricultural Education Service
Bulletin No. 6. 72 p. Also published as Vocational Education
Bulletin No. 8. And: Ag. Education Series No. 6. [57 ref]
• Summary: Contents: Acknowledgments. Foreword. A
Description of the Syllabus and the Film Strip. Learning
Objectives, or What the Farmer Should Know. How to Use
the Syllabus With the Film Strip. How to Use the Syllabus
Without the Film Strip. Frame Legends. A Table Showing
Allocation of Frames to Selected Learning Objectives. The
Syllabus Context. Bibliography.
Foreword: “The 107 pictures, 34 charts, and 7 graphs
presented in the film strip provide in each instance a
‘springboard’ for the brief statements that constitute the total
of 148 ‘readers’ of the syllabus. The film strip is divided into
four parts in conformity with the divisions of the learning
objectives, with 16 frames applying to Part I, 24 frames
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to Part II, 44 frames to Part III, and 64 frames to Part IV.
The pictures were obtained through a search of existing
files for those that were suitable. Before they were finally
chosen, however, they were evaluated by means of a list of
validated criteria for film-strip pictures and by a validated
set of learning objectives for the farmer who would grow
soybeans.”
“Frame Legends: Part I. The Soybean Crop and Its
Importance (Frames 1-16). 1. The Production, Improvement,
and Utilization of Soybeans. 2. Importance of the Crop in
the United States. 3. Soybean Acreage in Indiana. 4. Why
Soybeans Are Popular. 5. Why Soybeans Are Popular
[II]. 6. A Crop of Many Uses. 7. Few Insect Pests. 8. Few
Troublesome Diseases. 9. The Soybean Plant a Good Feeder.
10. Soybeans Involve Erosion Problems. 11. Soybeans Fit
Well Into the Rotation. 12. Soybeans Pay in the Rotation.
13. Plant Food Used by Farm Crops. 14. Using Soybeans to
Supply Nitrogen. 15. Phosphate Helps Wheat after Soybeans.
16. Yearly Increase in Yields of Soybeans.
Part II. How Adapted Varieties Are Made Available to
the Farmer (17-40). 17. Soybean Test Plots in Indiana. 18.
The Great Grandparent and Children. 19. Plant Breeding Is a
Building and Reconstruction Program. 20. Specifications and
Objectives in Breeding Good Varieties of Soybeans. 21. High
Yield, High Oil, Iodine Number, and Protein Content. 22.
Stiffness of Stem Is Important. 23. Seed Shattering Is Costly.
24. Medium-sized Seed of Good Appearance and Quality.
25. The Soybean Flower. 26. Ready for the Pollen. 27. The
Flower Is Protected. 28. Necessary Technique in Breeding.
29. The Plant, the Unit for Breeding. 30. Individual Plant
Thresher. 31. Selecting a Few from Thousands. 32. Testing
Promising New Strains. 33. Portable Thresher for Strain
Tests. 34. A New Variety Being Multiplied at Purdue. 35.
Mandell–an Upright Variety. 36. Gibson–a 1942 Release.
37. Gibson–an Erect Whip-like Type. 38. Patoka–a 1942
Release. 39. Richland–an Early Maturing Variety. 40. Choose
an Adapted Variety.
Part III. Growing and Managing the Crop (41-84)...
Address: 1. Prof. of Agricultural Education, Purdue Univ.
673. Jouven, Maurice. 1942. Les plantes à huiles [Oilbearing plants]. Paris: Editions de Montsouris. 160 p. See p.
82-101. Illust. No index. 18 cm. Series: Collection Rustica.
[Fre]
• Summary: Contents related to soy: Part V: Exotic oilbearing plants susceptible to cultivation in France. 1. The
soybean–Characteristics of the plant, Origin and distribution.
Importance of the crop. Varieties (overseas and developed
for France). Composition of the plant (as for green forage).
Climate. Nature of the soil. Elements needed from fertilizers.
Manure / fertilizer (engrais).
2. Cultivation of soybeans–Place in the crop rotation.
Preparing the soil. Planting. Transplanting. Nitrogen fixation,
incl. inoculation and nitrogen-fixing bacteria. Cultural styles

(façons culturales). Enemies of the soybean.
3. Harvesting the soybean–Threshing. Yield. Storage.
4. Utilization of the soybean–As animal feed. As
human food. Soy flour. Soy bread. Soy oil. The soybean as
a vegetable [green vegetable soybeans]. Condiments (made
with molds, such as soy sauce. The Chinese consume each
year 700 to 800 million liters of soy sauce). Various other
products (soy chocolate, soy coffee, soy wine, fermented
soymilk). Industrial uses (soaps, candles, paints, soy
casein for sojalithe, artificial petroleum, soy gasoline {by
distillation of the petroleum}).
Organizations actively involved with soya: (1) Institut
National du Soja, 5, rue de Logelbach, Paris 17eme. (2)
Institut Agricole et Industriel du Soja, 13, rue des Saussaies,
Paris 8eme. (3) Centre National de Soja, 8, cours de
Gourgues, Bordeaux. (4) Revue Internationale du Soja,
(Editions E.-V. Letzgus, 97, rue Saint-Lazare, Paris 9eme).
Illustrations show: (1) A soybean plant with enlarged
pods (p. 83). (2) A weeder (Extirpateur) (p. 89). (3) Many
ways to plant soybean seeds (p. 93). (4) Devices for drying
soybean forage (p. 96).
5. The peanut.
6. Castor-oil plant, sesame seed, and niger seed
(Guizotia oleifera / abyssinica). Address: Ingenieur
Agronome.
674. Mumford, H.W. 1942. A year’s progress in solving
farm problems of Illinois, 1937-38. Illinois Agricultural
Experiment Station, Annual Report 51:1-350. For the year
ended June 30, 1938.
• Summary: Soybeans are discussed in the following
sections and pages: Introduction (p. 5-6; “Phenomenal
growth in the Illinois acreage of soybeans, largely as a result
of the station’s investigations and encouragement, can be
cited as an outstanding example in production adjustment.
Not quite two decades ago only about 15,000 acres of
soybeans were grown in this state, while in 1937 more than
two million acres were in this crop. More than half of the
total volume of soybean produced was grown in Illinois.
Only 17 years ago the first car of domestic soybean oil
produced in the state was sold on the Chicago market. In
1937 about 170 million pounds of this oil were processed
in Illinois and about 490,000 tons of soybean oilmeal
manufactured”).
Soils and crops investigations: Farm practices determine
effects of soybeans on soil (p. 38-39; “When farm practices
are properly adjusted to prevent erosion, soybean plantings
need not be injurious to the soil”). Soybean investigations
at Illinois extend over 40 years (p. 39-40; “Studies on
production have been conducted for the most part at DeKalp
in northern Illinois, at Urbana in central Illinois, and at
Alhambra in the southwester part of the state.” Tests include
rates and methods of seeding, age of seed). High-yielding,
early maturing varieties of soybeans sought (p. 40-41; By
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C.M. Woodworth). Nodulated legumes save $33 million
dollars in Illinois (p. 42; “Investigations with the Peking
soybean and its nodule bacteria have shown that of the two
strains of this variety that have now been isolated, one is
very easily nodulated and the other is almost completely
resistant to the action of nodule bacteria. Reasons for this
unsatisfactory nodulation have not yet been discovered”).
Good inoculants available to Illinois farmers (p. 42-43; “To
insure satisfactory results in the field, tests of commercial
inoculants sold in Illinois are carried on systematically year
after year...” Farmers should “make certain that the cultures
they obtain are suited to the seed to be inoculated and that
they have not been exposed to direct sunlight”). Hail injury
shown to delay and reduce soybean yields (p. 77-78).
Livestock investigations: Sows and pigs thrive on rye
pasture, corn and supplement (p. 99-10; “This supplement
consisted of a mixture of two parts tankage and one part of
soybean oilmeal).
Dairy investigations: Hybrid corn, legume crops again
prove valuable for silage (p. 147; legumes include soybeans).
Higher yields from dairy pastures obtained in tests (p. 14748; Includes soybeans).
Agricultural economics investigations: Trend is toward
smaller combines (p. 200-01; Soybeans made up 74% of the
6,635 acres on which records were secured”). Methods of
growing and harvesting soybeans compared (p. 244-47; The
wheatland disk, sometimes called the one-way plow, was
found superior to the mouldboard plow, which is commonly
used on Illinois farms. The three-plow tractor was compared
with the two-plow tractor).
Home economics investigations: Green soybeans [fresh]
deteriorate rapidly in storage (p. 308-11; “Beans held at
room temperature lost flavor more rapidly than those held
in refrigerators. The Hokkaido variety was rated as being
‘very good’ when it was eaten during the first 24 hours after
harvesting,...).” Table 110, titled “Loss of sugars in green
soybeans during storage” (vacuum-dry basis) has 4 columns:
(1) Varieties (Hokkaido, Illini). (2) Length of storage after
harvest (6 times, from 1 to 72 hours, room temperature or
refrigerated). (3) Reducing sugars (%). Total sugars (%).
Palatability rating (from very good to poor).
“The methods of utilizing soybeans for human
consumption are rapidly becoming numerous. However,
vegetable varieties are still in the experimental state in the
Occident, and are not generally available.”
Both fresh and dry soybeans with a high sugar content
were found to rate highest in palatability. Address: Dean and
Director of the Station, Urbana, Illinois.
675. Struthers, D.K. 1942. Harvesting soybeans. Iowa State
College Agricultural Extension Pamphlet No. 46, folder. *
Address: Ames, Iowa.
676. USDA Bureau of Agricultural Economics, Extension

Flier. 1942. Soybean oil and the war: Grow more soybeans
for victory. No. 5. 4 p. (BAE-EXT Flier-5).
• Summary: “Uncle Sam needs soybean oil–more soybeans
than the farmers of America have ever produced–to win the
war. We must replace a billion pounds of fats and oils cut
off by far in the Far East. Then, too, our Allies have asked
us to send them a billion pounds or more of fats and oils this
year...
“One way you can do your part is by growing more
soybeans. The Secretary of Agriculture has asked America
farmers to grow at least 9 million acres of soybeans for
harvest as beans–10 million if possible–as compared with
less than 6 million acres harvested last year.”
“What will all this soybean oil be used for? Most
of it will go into food–into salad oils, cooking fats, and
oleomargarine.” Much will also be used “for paints and
varnishes to protect ships, guns, tanks, and planes. Some
of it will go into soap. Soybean oil is even used in making
glycerine for explosives to blast the enemy.”
“The Federal Government has promised to support the
price of soybeans grown for oil this year because of their
importance as a war material. Right now, prices of soybeans
grown for oil are the highest they have ever been, or almost
twice the average price received by growers in recent years.”
Photos show: (1) Soybeans pods and seeds. (2) A farmer
disking a field with a tractor. “Soybeans grow where corn
grows.” (3) A tractor pulling a combine. “Combines harvest
soybeans best.” (4) A scientist pouring a bucket of soybeans
into a hopper. “Beans are crushed into oil.” (5) William
Morse of the USA standing in front of many shelves filled
with food products made from soybeans. “Soybeans have
many food uses.” (5) Two farmers standing in a field of
soybeans, looking at the roots of uprooted plants held by one
man.
Note: This is the earliest document seen (March 2003)
that describes the use of government policies in the USA
(support prices) to promote soybean production. Address:
USDA.
677. Gross, D.L. 1943. Summary soy bean survey 1942
production. Nebraska Cooperative Extension Work in
Agriculture and Home Economics, Extension Circular D-15.
4 p. Jan.
• Summary: “Summary of Soybean Survey: This survey
covers the 1942 crop of soybeans, and was obtained through
questionnaires sent to farmers listed by county agricultural
agents as having grown soybeans in 1942. Returns were
received from 207 growers. Nearly half of the replies came
from southeastern Nebraska. Most of the others were from
the northeastern counties as far west as Knox and Antelope.
Twelve reports came from other parts of the state. The
average yield of beans from the acres harvested for grain
in the southeastern district was 16.5 bushel per acre and in
the northeast 16.6 bushel. Yield reports from other parts of
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the state gave an average of 9.1 bushel. The highest yield
reported was 35 bushel, obtained by three men, Clayton
Smith of Plainview, Ralph Lunan of North Bend, and Fred
Windle of Nebraska City. The three having the greatest
production were:
“L. Caton, Pender–137 acres and a yield of 21.5 bu.
“August Gauchat, Brock–95 acres and a yield of 23 bu.
“Mervin Renquist, Deuel Co.–110 acres and a yield of
10 bu.
“Mr. Renquist’s beans were hailed, otherwise the yield
would have been higher.
“Methods Used On High Yield Fields:
“Clayton Smith–Yield 35 bu.–Plowed and harrowed
April 20. Disked and harrowed May 26, planted beans
immediately after. Surface planted with corn planter. Used
bean plates. Forty-five pounds of seed per acre. Rows 42
inches apart. Cultivation the same as corn.
“Ralph Lunan–Plowed and harrowed May 1. Double
disked and harrowed just before planting the latter part of
May. Planted with furrow openers. 60 pounds of beans per
acre. Used, bean plates. Rows 42 inches apart. Harrowed
beans twice. Cultivated three times. Warned against ridging
the bean rows since this would result in shattering when
harvested with the combine. Fred Windle–Double disked and
harrowed early in spring. Listed beans on May 25 at the rate
of 60 pounds per acre. Beans were on rich, weed-free land.
Cultivation was the same as for corn.
“Causes of Failures: One third of the failures could
be traced to poor stands as a result of not seeding enough
beans. Rates of seeding of 12 pounds, 15 pounds, 25 pounds,
etc. were reported. In all such cases yields were very low.
None having good yields had a rate of seeding of less than
35 pounds per acre. Other failures could be traced to faulty
seedbed preparation, methods, late planting, hail, flood
damage, insects, drouth, poor seed, etc. It is apparent that,
as with all other crops, some failures can be expected with
soybeans even where the very best methods are used. It is
clear, however, that where good methods are used, failures
can be reduced to a minimum.
“Statistical Summary of All Reports:
“Number who reported listing–70
“Number who surface planted–136
“Average Yield of all listed beans–15.2 bu/acre
“Average Yield where corn planter was used–16.8 bu/
acre
“Average Yield where grain drill was used–16.7
“Average Yield with 7” row spacing–16.0
“Average Yield, with 20-29 inch row spacing–13.0
“Average Yield with 30-36 inch row spacing–17.4
“Average Yield with 40 inch or over row spacing–16.6
“Average Yield with May plantings–17.7
“Average Yield with June plantings–14.8
“Average Yield when less than 40# seed used–14.3
“Average Yield when 40# or over seed used–17.0

“Average Yield of comparable oats–39.0
“Average Yield of comparable barley–26.0
“Average Yield of comparable corn–48.0
“Increased acreage planned for 1943–25%
Summary by Districts: In order to determine the
performance of soybeans in different parts of the state, the
reports were classified into districts as follows:
“District 1–Cass, Otoe, Johnson, Nemaha, Pawnee, and
Richardson Counties.
“District 2–Cuming, Burt, Dodge, Washington, Douglas,
Saunders, and Sarpy Counties.
“District 3–Cedar, Dixon, Dakota, Wayne, and Thurston
Counties.
“District 4–All counties not listed. 12 reports only.
“District 5–Butler, Polk, Merrick, Nance, Platte, Colfax,
Boone, Madison, and Stanton Counties.
“District 6–Antelope, Knox, and Pierce Counties.
“The following is a summary by districts of varietal
distribution and performance, acreages planted, harvested for
grain, used for pasture and hay, or abandoned:” A large, wide
table summarizes this information.
“Gross value of different crops (table at bottom of p. 4)
“Corn–48.0 bu. x $0.9 = $43.200
“Soybeans–16.2 bu. x $1.50 = $25.92
“Oats–39.0 bu. x $0.60 = $23.40
“Barley–26.0 bu. x $0.80 = $20.80.” Address: Extension
agronomist.
678. McIlroy, G.G. 1943. Problems of the soybean grower.
National Farm Chemurgic Council, Chemurgic Paper No.
210. 3 p. March 25.
• Summary: Presented “at the Ninth Annual Chemurgic
Conference, Chicago, Illinois, March 25, 1943.
“The problems of the soybean grower at this time are on
the wane. He is guaranteed a fair price by our government;
and, in amount he can grow, sky is the limit.
“Those of us who have been soybean growers for the
last twenty-five years well remember times when the price
was low and acreage limited. We feel that our opportunities
today are as promising as ever before. Of course, we do
have problems as in the production of any crop, such as
weather, seed, labor and equipment. These difficulties are
evidenced today by the thousands of acres of unharvested
beans over the soybean belt which are practically worthless
as marketable beans.
“We are continually reading that this catastrophe
was due to lack of labor and equipment only. That is
partially true. But there is another factor which figured
in this situation to a greater degree than most of us will
acknowledge.
“A few weeks ago, I sat in a group of expert farm men.
Some of the number had been growing soybeans successfully
for years and years. Someone asked what we thought to be
the actual key to successful soybean production. An answer
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came promptly from the member of the group who, in my
opinion, was the best qualified to give an answer. It was one
word only, and that word was ‘Alertness.’
“How correct he was:
“Webster’s dictionary says ‘alertness’ refers to the
ability to be quick, nimble, to move with celerity, prompt,
ready to take advantage of opportunities. Friends, that’s what
it takes to be a successful soybean grower. Of course, the
principle applies to any successful accomplishment, but it
is especially pertinent and applicable to the growing of our
soybean crop.
“Last fall we had lots of new growers, and among them
our failures in harvesting are most noticeable. These new
growers had not learned to be ‘nimble and quick’ and to take
advantage of opportunities offered.
“It was my personal observation that old growers, with
few exceptions, harvested their entire crops and have already
paid their first installment on their income tax on farm
proceeds so derived.
“Certainly there are exceptions–cases where there was
ample and good reason for failure. Some of my neighbors
would agree with that statement.
“On my own farm we had 175 acres of soybeans. For the
harvesting we had two combines–one 10 foot cut and one 6
foot cut. Although we had made no definite commitments as
to harvesting our neighbors’ beans, it was understood among
my own men that when we finished our crop we would help
anyone in our community who needed assistance. What
happened was this–our ten foot combine broke down after
the first five hours operation, and we had to have some new
castings before it could be started again. This situation was
immediately reported to me, and I telephoned the implement
branch at Columbus where I was told the needed repairs
would have to come from Chicago. I asked that they wire
or telephone at my expense as it was imperative to avoid all
possible delay. I was then told that they had been instructed
not to wire in or telephone in for repairs as they had no
facilities for handling such orders. (One might have thought
he was getting a report from some government agency).
“The final result was that the necessary parts were
received in good shape some time in December after all
chance for combining was past. The order had gone in in
October.
“We finished our 175 acres with the one six foot
combine and helped a neighbor for one day before
combining for 1942 stopped. At present time there are 150
acres of unharvested beans that would have been saved had
we been able to get our repairs promptly. What happened
to the original plans of these neighbors I don’t know, but it
is evident that they failed to materialize. I will say that my
experience in getting repairs on this occasion was unusual.
I know of no other example of such an extended delay.
However, I do not have much admiration for an implement
manufacturing company who can’t handle telephone orders

for repair parts for a combine under such conditions as
existed in this country last fall.
“The problems of 1943, as I see them, appear to be more
numerous than those encountered last year. In ‘42 we had
good planting conditions pretty generally throughout the
corn belt following the fall of 1941 when it was possible for
the farmers to do a lot of plowing. This fall plowed land in
Ohio gives us our best soybean seed bed. I think that applies
in most of our soybean producing states.
“A minimum of plowing has been done. If we have
a wet spring it will mean that a lot of beans will go in
the ground under improper conditions. In addition to the
problem of overcoming bad soil conditions we are faced with
a shortage of equipment and labor and a chance that spring
crop work will be delayed on many farms on account of man
labor hours necessary to complete last year’s farming–to
harvest the corn and what is left of the soybeans. All in all,
our chances for getting away to a good start are bad. We
may have our ‘43 crop curtailed in the spring as our ‘42
production was at harvest. It will require a Kind Providence
to save us this spring and summer.
“This fall may have more combines, probably will
have less labor, but I would expect to have weather more
favorable to harvesting than we had last year. I am sure many
new growers learned a lot by sad experience, and these men
will be up on their toes when harvest time comes. Many
acres of earlier varieties will be planted. That’s a good idea
as the use of the combine can be extended a week or so if
a portion of the acreage is planted to a soybean such as the
Richland, which is a week earlier than some of the older
main crop varieties.
“The demand for the soybean is unlimited. We farmers
have the incentive to produce, and produce we will. Those of
us who are not favored with an abundance of the ‘alertness’
will try to absorb some from our good farming neighbors.”
Address: President, Farm Management, Inc., Irwin, Ohio.
679. Yoder, Robert M.; Thiem, George. 1943. Soya can do!
Rotarian (The) 62:26-27, 54-55. March. [2 ref]
• Summary: Scientists are transforming soybeans into glue,
clothing, doorknobs, paint oils, and a thousand other needed
items. A sausage (containing 22% soybean meal and 66%
meat), “undoubtedly doomed to be called ‘soysage,’” is
helping to feed a hungry world (p. 27).
“The Germans, it is known, have fortified practically all
their Army rations with soybean flour. As far back as 1939,
they added the protein-rich powder to the ten basic foods of
the German Army–barley, noodles, wheat flour, conserves,
peas, potatoes, rice, lentils, cabbage, and turnips” (p. 54).
“A year or so ago, Henry Ford, wearing a suit made
of soybean ‘wool,’ treated a visitor to a glass of soybean
milk and took him for a ride in a soybean Ford, in which
soybean plastics had replaced everything replaceable. Mr.
Ford predicted that this bean will in time replace both the
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cow and the hog on Midwestern farms, and the corn belt will
inevitably become known as the soybean belt” (p. 54).
“A clipper ship brought the first soybeans to the United
States in 1804... Soybeans growing in a garden plot were
a curiosity in the Oriental exhibit at the Chicago [Illinois]
World’s Fair [Columbian Exposition] in 1893” (p. 54).
“Two years ago, at Kutsing, a refugee center deep in the
interior of China, an American-educated Chinese girl opened
a soybean dairy. China Child Welfare, Inc., of New York,
sponsored her project” (p. 54).
Three somewhat racist cartoons from the Chicago
Tribune shown how the soybean, in the form of a Chinese
man, has become Americanized. A photo shows a man
driving a tractor, whose wheels straddle two rows of
soybeans; he appears to be cultivating.
Note 1. This is the earliest document seen (May 2013)
that contains the word “soysage.” This same year, the
word was picked up and used by three other widely-read
periodicals: The Atlanta Constitution, The New York Times,
and Time magazine.
Note 2. This is the earliest English-language document
seen (Oct. 2003) that contains the term “soybean dairy” (or
“soy bean dairy” or “soy-bean dairy”).
680. Hartz, Jacob. 1943. Soybeans in the south. Chemurgy
Digest. June 30. p. 99-100.
• Summary: “The history of soybeans in the South has been
very brief. Soybeans were first grown for hay and forage
purposes approximately twenty years ago in a very small
way in the Mississippi Valley...
“When the small harvester-threshers, commonly called
combines, were introduced for the harvesting of soybeans,
the acreage increased by leaps and bounds. At that time,
(1933) the cotton reduction program was staged by the Triple
A. This took out of production 13½ million acres of cotton
land in the South and Southwest. Therefore, soybeans really
made the first big increase in acreage a decade ago.
“However, the big impetus to soybean growing in the
South was given when all supplies of vegetable oils and high
protein meals were shut off from the Orient and Southwest
Pacific. Japanese aggression resulted in freighters being
put to uses other than bringing these products to the Pacific
coast.
“The writer has been growing and selecting adapted
varieties and distributing soybeans as a seedsman in the
South for the past eighteen years” [i.e. since 1926].
“Had Southern farmers and seedsmen insisted on their
colleges of agriculture and experiment stations doing half as
much work in the propagation of new varieties as has been
done in Illinois, Indiana and Ohio, our soybean program for
the South would be much further advanced than it is today.”
“World War II has stopped the flow of vegetable oils and
meal from the Orient and South America to our West Coast.
The War Production Board, acting last year through the

A.A.A., encouraged Southern farmers to triple their soybean
acreage by pegging the price at $1.60 per bushel. This
resulted in the South’s largest production.”
“For several years past the United States Regional
Soybean Research Laboratory has directed a program in the
twelve northcentral soybean growing states. Unfortunately,
their funds were not sufficient to permit work in the South.
However, funds have been made available since January 1
through the Bankhead-Jones Act to enable this laboratory,
working under the direction of the United States Department
of Agriculture Bureau of Plant Industry to carry on the same
type program in twelve southern states including Oklahoma
and Texas. This work is being done with the cooperation of
the colleges of agriculture and experiment stations in those
states.”
“Mr. Jacob Hartz is a member of the Chemurgic
Council, and is recognized as one of the leading authorities
on soybean growing, being Southern Director of the
American Soybean Association. He is owner of the Jacob
Hartz Seed Company at Stuttgart, Arkansas, and is a member
of the Arkansas State Plant Board, representing the Arkansas
Seed Growers’ Association. He has been active in various
seedsmen’s groups including the Southern Seedsmen’s
Association.” Note: This article was adapted from one in
Southern Seedsmen. Address: Owner, Jacob Hartz Seed Co.,
Stuttgart, Arkansas.
681. Liddell, Ken. 1943. Prairie riches for war. Kok-saghyz,
milkweed, rape, soya bean. Saskatchewan Farmer 34(13):24.
July 1.
• Summary: Rubber can be made from the root of koksaghya (Taraxacum officinale, common dandelion, plants
produce milky latex). The soya bean can be used to make
plastics.
At the federal experimental farm at Swift Current,
researchers are studying five special crops: sunflowers,
soya beans, Russian dandelions, rape and milk weed. The
sunflower and the soya beans are expected to be the most
important in the long term.
“Two varieties of the soya bean, the Kabbott and the
Pagoda, both now considered standard varieties,” are being
tested at the station. The soya bean must be irrigated in
Saskatchewan.
A large photo shows a farmer driving a tractor in a field.
Caption: “Soybeans–millions of acres of them cultivated
commercially as shown above–will play an important role in
the food drama this year.”
682. Rhoades, E.L. 1943. Soybean protein as related to
national nutrition and agricultural economics. National Farm
Chemurgic Council, Chemurgic Paper No. 266. 3 p. Sept.
29.
• Summary: Presented “at the Fourth Mid-American
Chemurgic Conference, Cincinnati, Ohio, September 29,
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1943.
“The national emergency, with its problems of adequate
protein nutrition, has brought forth a large volume of the
Hollywood type of glorification of the super-colossal miracle
bean of the Orient. Its natural and unquestioned nutritional
properties has made it a subject for much editorial romancing
that might lead us to believe that we are going to quit using
food proteins to which we are accustomed and shift the
nation entirely onto the consumption of soybeans, and there
has been some indication that diets in the future might be
made entirely of soybeans from soup to nuts.
“The nation is undoubtedly going to continue getting its
protein supply largely from meat, wheat, eggs, cheese, milk,
and the other old standards in the future as we have in the
past. However, there is a definite place and a definite need
for soybean protein as well as soybean oil in the American
diet in the future. Forsaking all flights of fancy, let us review
some of the present solid, substantial indications of the future
of this food item.
“The first chapter of the story of soybean food in
the United States was begun in 1943, when more than
75,000,000 people in the United States consumed some small
quantity of soybean protein in their various foods. What had
come before in previous years was more in the nature of a
prologue and preface to the story.
“This first chapter may have been a surprise or
disappointment to some of the people who thought we were
going to wake up some day or some month to find a large
number of people living on soybean protein. There has
been no such crashing climax or episode in the first chapter,
and there probably will be none in the chapters that extend
on into the future. The food manufacturers of the United
States have quietly been adding during the past year small
percentages of concentrated soybean protein in the form
of soy flour or otherwise, to a large variety of foods. Their
primary purpose has been to use this protein to supplement
and activate the incomplete proteins, such as cereal proteins,
without substantially changing the identity of the food, but
merely with some improvement in palatability, flavor, and
texture. It has been difficult during the past year for anyone
normally purchasing doughnuts, bread, pies and other bakery
products, soups, meat loaf, candy, and many other prepared
foods, to avoid consuming some soybean protein to their
own nutritional advantage. In this development, the tonnage
so consumed has probably been vastly overestimated,
while the number of people consuming this food and the
nutritional benefits derived from it have probably been
vastly underestimated. More people during the last year
have learned to prepare dry soybeans by pressure cooking
and other methods. More green vegetable types have been
grown and consumed. More have been canned; more people
have purchased soy flour and soy grits from grocery stores in
which they are beginning to become available to the public.
Substantial offerings of these products to the retail trade will

be made during the months of October and November, and
public consumption of these items is expected to increase
substantially during the winter.
“It is a problem for either the housewife or the food
manufacturer to introduce any new item into their recipes
or their formulae. There is evidence that the housewives
are doing this rather effectively. Great numbers of food
manufacturers have been experimenting very carefully with
this item, and large numbers of them are now adding it for
technical improvement, as well as nutritional improvement
of various products. In so doing, they are contributing much
to better protein nutrition in the future.
“In addition to the technical problems of adding soy
flour as a new ingredient to foods, food manufacturers
have run into some difficulties in connection with official
standards of the Food and Drug Administration that have
not yet made adequate and proper allowance for new ideas
in the improvement of foods, but find it most convenient to
stick to the practices of the past without readily admitting
any valuable ingredients for the improvement of foods.
This, in some cases, results in suppressing improvement in
food quality rather than protecting the nutritional quality
of foods. Perhaps this is due, in part, to the fact that much
of the food use of soybeans in this country in the past was
limited to diabetic foods and other health food lines. There
is showing up a tendency on the part of the Food and Drug
Administration to make it difficult for food manufacturers to
place this valuable protein in some foods unless enough of
it is put in to please the diabetic or the food faddist, but not
be acceptable to the manufacturer of foods for the general
public. We have no doubt that this tendency will be corrected
as nutritional information is more fully taken into account.
“Looking into the future, we see soybean protein
performing three basic functions: (1) adding a nutritional
protein plus to a national diet that has not always been
adequate in quantity or quality of proteins: (2) providing
a flexible protein supply that will insure adequate protein
nutrition in any type of emergency, and (3) providing an
exportable protein for the American farmer.
“Leading nutritional authorities have always recognized
a lack of adequate protein nutrition either in terms of
quantity or quality in large sections of the public, particularly
those of lower purchasing power. Our experience with the
boys in the United States armed forces is giving a spectacular
demonstration of the effects of better protein nutrition. While
all of the difference is not traceable to protein improvement,
the fact that the protein consumption for great numbers of
these boys has been practically doubled since they entered
the Army brings home to the public the actual value of better
protein nutrition in the future, with more protein to provide
better bodies, better health, more vigor and effectiveness
in working, and a generally happier population, without
supplanting or replacing any of the proteins used in the past.
The American public could well use an additional 5 grams or
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even 10 grams of soy protein per day to promote maximum
health and vitality.
“Since a relatively small percentage of the soybean crop
is all that would need be diverted from other uses to food
uses, the reservoir of soybean protein in the future will stand
as a flexible protection against emergencies of any type, such
as our present war emergency and those that arise out of
droughts, those that arise for the individual as a result of his
loss of a job, or any condition of general depression when
purchasing power is extremely low for many.
“In the soybean crop, the American farmer will, in
the future, have an export market for protein food to help
him to further diversify his farming and make for a more
stable agriculture. The American farmer has not been able
to export proteins for a number of years. It has been a long
time since we exported beef. We have not been able to export
pork to any great extent in recent years. Such products,
when produced under American costs, cannot be generally
purchased in normal times by the low purchasing power of
world markets in general.
“We now have a highly nutritious protein food that
can be produced with tractors and combines, and as a
nonperishable protein concentrate, may practically flit about
the world on low transportation costs, in small stowage
space, and sell even in the low purchasing power parts of the
world at a favorable price. This should result permanently
in the diversion of some American acreage from what have
been surplus crops in the past, which we have been obliged
to pay farmers not to produce. Soybean processors of the
United States seem to be outstripping the rest of the world in
the quality of food that they are making from the soybean.
This will give the American farmer a distinct advantage in
maintaining and promoting the foreign market for this low
cost protein food.
“The improvement of soybean foods, discarding the
bitterness of flavor, but retaining all the protein, mineral,
and vitamin nutrition is another great triumph of chemistry,
which I am glad to present to the Farm Chemurgic Council
as a further achievement of chemistry in solving at the same
time, some of our nutritional and some of our agricultural
economic problems.” Address: Secretary, Soy Flour Assoc.,
Chicago, Illinois.
683. Cartter, J.L. 1943. Save weather-damaged soybeans:
Our country needs this crop. USDA Agricultural War
Information (AWI) AWI-71. 11 p. Sept. [4 ref]
• Summary: “If the fall season is unfavorable, soybean
growers should be prepared to protect their harvests from
weather damage that may result from late plantings.
“How to handle a late crop: Cut the crop immediately it
is ready. Frosted soybeans may combine very well if frost is
followed by dry weather. But don’t risk the weather too long.
“To facilitate handling and to keep down moisture
content, harvest frosted or rain-damaged beans as late in the

day as practicable.
“Use every precaution to keep down the moisture
content, especially if it already exceeds 13 or 14 percent.
Spread the beans thinly on bin floor and turn often. If there
is much chaff or dirt, have them cleaned, or send them to a
commercial elevator that has facilities to care for them.
“Beans may be dried artificially by using forced air at
moderate temperatures. High temperatures will dry them; but
under too rapid drying they will lose in test weight and may
suffer a lowering of grade or a loss of viability.
“For soybeans with less than 14 percent moisture,
Commodity Credit Corporation is authorizing a premium
over base price–and a discount for those over 14 percent.
“Under official standards all types of damage are
considered together. The maximum total damage in the
various grades is as follows:
“2 percent in No. 1
“3 percent in No. 2
“5 percent in No. 3
“8 percent in No. 4.
“Soybeans usually are the driest, keep the best under
farm storage conditions, and give the best germination the
following spring.
“Seed from fields harvested late in fall is more apt to
be high in moisture content, contain more weather-damaged
beans, and have a lower viability than seed from early
combined fields. The moisture content of soybean seed is
the factor that controls their keeping well in storage. One
precaution to observe, especially with weather-damaged
seed, is to be sure that the moisture content is low enough to
prevent molding and heating in the bin.
“What to do about it next year: It is important to plant
adapted varieties of soybeans. The kinds that are a little too
late for a given section are very apt to be those that give
the highest yield during seasons favored by late fall frosts.
For this reason some varieties are at times planted farther
north than the region to which they are safely adapted under
ordinary conditions. These are the beans usually damaged
most severely by frost.
“It is strongly recommended that farmers consult State
agricultural experiment stations for information on the
proper varieties to grow in any specific locality. It is also
recommended that seed be tested for germination before
planting, to insure adequate stands and prompt emergence.
If seed with a moisture content above 12 percent has been
stored over winter, a germination report obtained during the
winter months may indicate a viability that will be higher
then than at the time of spring planting. This is due to bin
damage that may occur during the warmer temperatures
that are usually experienced late in spring. When in doubt,
the safest procedure is to obtain a germination test before
planting time in spring.
“For further information on the subject of soybean
production, write to the Office of Information, Department of
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Agriculture, for any of the following publications:
“Farmers’ Bulletin 1520, Soybeans: Culture and
Varieties.
“Farmers’ Bulletin 1605, Soybean Hay and Seed
Production.
“Farmers’ Bulletin 1617, Soybean Utilization.
“Farmers’ Bulletin 1937, Soybean Diseases and Their
Control.
“The State agricultural experiment station will have
information on the best varieties to grow and the best cultural
practices for a given locality.
“Facts are Ammunition: Listen to Department of
Agriculture radio network broadcasts for facts about wartime
farming and homemaking.
The National Farm and Home Hour gives farmers facts
from the Department of Agriculture about the changing
war needs for their products, information on Government
programs to help meet production goals, and policy
discussions by agricultural war leaders. It gives homemakers
facts about food supplies, ideas on how to save food and
clothing, and suggestions on keeping families well fed under
rationing.
“Consumer Time presents a dramatized story and
discussion combined with the expert advice of a guest
authority. These broadcasts present to the consumer the
latest facts on conservation, nutrition, rationing, and the
wise purchase and use of food, clothing, and household
equipment, together with practical tips on wartime living.
“Listen to–National Farm and Home Hour:
“Monday through Friday over stations associated with
the Blue Network.
“12:30 p.m. Eastern War Time.
“11:30 a.m. Central War Time.
“10:30 a.m. Mountain War Time.
“6:15 a.m. Pacific War Time. (In California, Oregon, and
Washington the early morning broadcasts are the programs
presented the previous day in other parts of the country.)
“The National Farm and Home Hour is available to all
Blue Network stations.
“Listen to–Consumer Time
“Saturday over stations associated with the National
Broadcasting Company.
“12:15 p.m. Eastern War Time.
“11:15 a.m. Central War Time.
“10:15 a.m. Mountain War Time.
“9:15 a.m. Pacific War Time.
“Consumer Time is available to all NBC stations.
Consult radio schedule in local newspapers for stations
carrying the program.” Address: Senior Agronomist,
Director, U.S. Regional Soybean Lab., Urbana, Illinois.
684. Ford Motor Co. 1943. Tomorrow a motor car body, a
square meal, and a suit of clothes from the same crop! (Ad).
Soybean Digest. Sept. p. 25.

• Summary: See next page. A full page ad. That crop is the
soybean. “Durable fabrics, for instance, are woven from
Soylon, a new synthetic wool-like fiber, produced by Ford...”
In a normal year of car production, the Ford Motor Co. uses
2,000,000 lb of soybean oil. A photo shows Henry Ford and
Harry Ferguson, close collaborators in creating today’s Ford
tractor with the Ferguson system.
685. Morse, W.J. 1943. Soybean experience in 1943: and
how it may be used in making a bigger crop next year.
Successful Farming 41(12):19, 48-49. Dec.
• Summary: W.J. Morse, foremost soybean authority in
the USA, summarizes his observations in the form of
recommendations for next year, when America’s largest
soybean acreage is expected to be planted.
A large photo on the 1st page shows a man in a tractor
in a field of soybeans planted on the contour. The caption:
“On this typically sloping land of Western Iowa, beans
have been planted on the contour to avoid the erosion
common to this crop.” Address: Senior Agronomist, Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, United States Dep. of Agriculture.
686. Beeson, K.E. 1943. Soybean yield contest in 1942.
Indiana Corn Growers’ Association Annual Report 43:27-31.
• Summary: “Fifty-one growers participated in the 1942
soybean yield contest, compared to 16 in 1941, and 6 in
1940. Yields from the two highest yielding acres in fields of
ten or more acres were officially measured by Association
representatives. The soybeans from the measured area were
weighed immediately after harvest by judging committees,
samples taken for moisture determination, and part of each
retained for future reference.
“Yield honors were carried off by relatively young
farmers with Merle E. Custer of Grant County producing
47.9 bushels per acre, Clifton Cardwell of Tipton County
producing 47.1 and Glen Kinsell producing 44.7 bushels. In
fact the first 6 places in the 1942 contest were higher yields
than any in the contest during the two preceding years.
“Row Seedings Popular: Custer planted one bushel of
inoculated Richland soybeans per acre in 36 inch rows with
the corn planter on corn stalk ground on May 28, did not
fertilise, and gave one cultivation with the rotary hoe and one
with the corn cultivator.
“Cardwell planted 36 pounds of Dunfield soya in 40
inch rows on corn stalk ground on May 28, applied 100 lbs.
of 3-9-18 with the corn planter, and gave two rotary hoe
cultivations, and two row cultivations.
“Kinsell used a clover pasture sod, and planted 108
pounds of inoculated Richlands per acre in 21 inch rows with
the grain drill and gave 3 cultivations.
“Shockney and Thomas, fourth and fifth place winners,
both used alfalfa sod, the former drilling two bushels of
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inoculated Richlands solid, and the latter two bushels of
inoculated Mandells in 21 inch rows with the corn planter.
Neither fertilized, and the former did not cultivate his field,
while the latter gave 3 cultivations with the rotary hoe.
“Robinson with the next highest yield drilled 2 bushels
of Richlands solid on soybean stubble land.
“Row seedings were more popular than solid seedings,
with 30 of the 51 contestants using row seedings. Their
average yield was 37.4 bushels per acre while from the
solid seedings the average was 35 bushels. Dividing the row
seedings into two groups, those 36 to 42 inches in width, and
those ranging from 19 to 28 inches showed an average yield
of 37.9 bushels for the wide rows, and 37 bushels for the
narrow. The very favorable season for soybeans doubtless
gave the wide rows an abnormal advantage in 1942, for
experiment station tests usually show a yield advantage for
rows 20 to 30 inches wide rather than greater widths. Corn
planting and cultivating equipment make the use of wide
rows a necessity on many farms.
“On highly fertile soils row seedings are likely to have a
yield advantage, for solid sown soybeans may go down too
early for maximum seed set, and the yield may be seriously
reduced by poor podding.
“Rotation Practices: Forty growers out of 51 planted
their soybeans after corn which is the most common practice,
and under most conditions the most logical plan. This
rotation practice gives an excellent opportunity to turn corn
stalks under for corn borer control.
“Two growers planted soya after soya which usually
results in good yields, and the remaining growers in most
cases planted soya after a legume crop. The preceding crop
apparently had little effect on the yield of soybeans.
“Date of Planting: Ten percent of the growers planted
during the first fifteen days of May with a yield average of
40.8 bushels; 63% planted during the last half of May, with
an average of 37.4 bushels, and 27% planted sometime in
June with an average of 37.4 bushels per acre.
“Since the Richland was used by 23 growers, an average
of yields was made for the three periods with no difference in
yield. The lone field planted in early May made 39 bushels;
the 6 fields planted in June made 38.7; and the remainder
planted in late May averaged 38.9 bushels.
“As in the 1942 contest, late May planting is the
common practice in the State with a trend toward later
planting in river bottoms, to facilitate weed control before
planting, and a trend toward early May planting in corn borer
infested areas in order to get some of the planting completed
before time for delayed corn planting for corn borer control.
“Rate of Seeding: Growers used slightly higher than
usual rates of seeding. In narrow rows, the average rate per
acre was 77 pounds; in wide rows, 61 pounds; and in solid
plantings 107 pounds.
“Fertilizer: Only 6 of the 61 growers used fertilizer
and their yields ranged from 47.1 bushels per acre to 30.4

bushels. Five used manure. The others, as is the common
practice with soys, depended on residual fertilizer to make
their soybean crop. One grower plowed under 500 lbs. of
0-12-12 for his crop.
“Inoculation: Thirty-three of the 51 growers inoculated
their seed, although doubtless most growers had soil that was
already well inoculated for the crop,
“Cultivations: Solid Seedings: Only 4 of the 21 growers
gave their fields any cultivation.
“Row plantings: Only one of the 30 growers did not
cultivate. Most growers used the rotary hoe while the
seedlings were small and followed with one or two row
cultivations. As a rule between two and three cultivations
with the rotary hoe, weeder, harrow, beet or corn cultivators
were given the fields of row seedings.
“Varieties: The Richland was used by 23 men in the
contest; Dunfield was used by 7 participants; Mandell and
Chief by 5 each; Patoka, No. 7 and Manchu by 2 each;
Gibson by 1; and 4 failed to identify their variety.
“The Richland was used by approximately one-half the
contestants in 1942, primarily because of its adaptation to
fertile soils. It stands well, does not grow coarse, and matures
early. It yielding ability is on a par with later varieties in
central Indiana on fertile soils. Most contestants are in
central Indiana. In the southern half of the State varieties of
more satisfactory adaptation to longer growing seasons were
used.
“More detailed discussions of the varieties, discussions
of cultural methods, etc. can be found in Purdue publications,
and the certified seed lists of the Association.
“Moisture Content at Harvest Average moisture content
of samples submitted was 11.5%. Average content of the 24
samples of Richlands was 11.4%. Difference of moisture
content of the different varieties was not significant, nor
was the difference between soya planted in rows or solid
apparent. Moisture content was taken at harvest, and no
sample exceeded 14% and the driest was 9%. Part of the
beans were too dry for best seed condition as the tender
embryo may be jarred loose in seed that is appreciably under
13% at combining, and germination may be reduced.
“Important Change in Medal Awards: Volume of
contestants is large enough to justify a change in medal
awards from one medal per county to awards based on
yields, just as in the Five Acre contest, according to the
decision of the Soybean Committee of the Association. In
1943 growers producing yields as follows will be entitled to
medals for their respective yields:
“30-35 bushels per acre. 35-40 bushels per acre. 40-45
bushels per acre. 45 and up bushels per acre.”
“County winners will receive medals only in case their
yields are 30 or more.
On the last page (p. 31) is a table titled “1942 Soybean
Yield Contest” that fills most of the page. It contains 6
columns: (1) Ranking number and an * indicating County
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Winner. (2) Name and address of grower. (3) County. (4)
Soybean variety planted. (5) Yield in bu per acre. (6) Method
of planting (width of rows or solid).
Near the bottom is a small table titled “State Winners
Soybean Yield Contest” with 5 columns showing the winner
each year from 1940 to 1942. Address: Secretary-Treasurer,
Indiana Corn Growers’ Assoc.
687. Hackleman, J.C. 1944. Soybeans in Illinois–Review
and preview. In: Univ. of Illinois, College of Agriculture, ed.
1944. Report of the First Soybean Processors’ Conference,
Urbana, IL. 51 p. See p. 28-32. Feb.
• Summary: “The Illinois Agricultural Experiment Station
will soon round out 50 years of experience with soybeans.
It was not until after the turn of the century that a few of the
more daring farmers tried out this new crop. We have at least
one and possibly three or four farmers in Illinois who are just
now completing 40 years of experience with the crop on their
farms.
“Frank Hurrelbrink of Taylorville, Christian County,
secured a few seeds of each of three or four varieties at the
Experiment Station in 1904. He has been a true pioneer in his
work on this crop. In fact we have, for years, had a variety of
soybeans known as Hurrelbrink, which was selected by Mr.
Hurrelbrink from the start and which he obtained from the
Experiment Station in 1904. This is one of the first varieties,
if not the first, selected in Illinois because of its peculiar
adaptation and qualities for certain areas.
“Many other pioneers have made definite contributions
to the soybean history of Illinois. Without attempting to
name all, we might mention Charles Meharry, Tolono; W.E.
Riegel, Tolono; C.H. Oathout, Macomb; John T. Smith,
Tolono; Russell Davis, Clayton; E.D. Funk, Bloomington;
Paschal Allen, Green Valley; and Loren Wilderman,
Freeburg.
“As we think back over 25 years of active participation
in the soybean program in Illinois, it seems that the progress
of the crop has been influenced most by about six events:
1. Introduction or creation of new varieties. 2. Variety
demonstrations in more than three-fourths of the counties
of the state. 3. Adaptation of the combine to soybean
harvesting. 4. Development of a commercial market for the
surplus beans. 5. The price guarantee by American Milling
Company, Funk Brothers Seed Company, and G.L.F. in 1928.
6. Utilization of soybean oil by the paint industry.
“Despite the efforts of the Experiment Station and of
these early producers, the introduction of soybeans to Illinois
farmers and the establishment of the crop on Illinois farms
was a slow process. Even as late as 1914, the first year for
which we have any estimate, the total acreage devoted to
soybeans was approximately 1,000 acres, of which 800 acres
were grown for hay and 200 acres for seed...
“We can thank our good friend, Mr. A.J. Surratt, for
getting these acreage figures some years before we would

otherwise have obtained them... Beginning in the winter of
1919-20, a demonstration project was set up for the purpose
of acquainting farmers with the new soybean crop and its
culture... The first year, 1920, we had three demonstrations.
These proved very helpful and a more vigorous effort was
made to encourage the use of soybeans. Fifteen counties had
soybean demonstrations in 1921, and 16 counties followed
the regular extension project outline for this work in 1922.
Twenty-seven counties had demonstration plots in 1923, 22
in 1924, and 28 in 1925...
“In 1922 approximately 50 bushels of a pure selection
of Manchu soybeans were introduced into the state and
certification of that seed started. A soybean survey made ‘at
the end of 1927 indicated that the Manchu occupied between
65 and 70 percent of the commercial soybean producing area
in Illinois.’
“The third epoch in Illinois soybean history occurred
October 22, 1924, when Garwood Brothers used the first
combine ever used in the state to harvest soybeans. The first
day from 9 a.m. to 4 p.m. they combined 27 acres of a 65acre field of A.K. soybeans. The yield was from 22 to 23
bushels per acre. Without this step the place soybeans now
occupy would be much less important. We had reached the
place where farmers were seriously questioning the wisdom
of increasing the production of soybeans with the existing
machinery designed for other crops. The advent of the
combine solved the major machinery problem.
“The fourth far-reaching event in the rise of this
important crop was the development of a commercial market
for the surplus beans. The rise in popularity of soybeans in
Illinois and other states had been sufficiently rapid to take
practically all the seed produced until about 1921, when
some people began to foresee the day when the seed market
would be inadequate.
“The first recorded effort to find an outlet for surplus
beans was in 1921, when the president of the Illinois Farm
Advisers’ Association appointed a committee of three farm
advisers and a representative of the University of Illinois to
contact industry for the purpose of finding a possible outlet
in Illinois to handle soybeans. Two companies agreed to
make some experimental runs. These pioneers found two
more or less conflicting angles to their efforts. First, it was
not easy to induce buyers of oil and meal to purchase these
new products and find a place for them in their business,
especially when the supply was neither large nor constant.
Second, because of the wide spread between seed and
commercial bean prices, the producer of beans was not sure
he wished to produce more than he could dispose of for seed.
“This rather uncertain production program ran until
1928, when because of the extremely heavy abandonment
of winter wheat in Illinois it seemed necessary to turn to
soybeans for a part of the acreage if some assurance could
be given that a sudden increase in production would not
result in ruinous prices. As a result of suggestions made
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in the fall of 1927, Mr. H.G. Atwood, president, and Mr.
Arthur G. Heidrich, vice president of Allied Mills, offered to
discuss the possibility of working out a marketing plan for
the increased soybeans. At a conference attended by Messrs.
Atwood, Heidrich, and James McConnell of G.L.F., Farm
Adviser Wilfred Shaw, and J.C. Hackleman, a plan was
formulated for underwriting the production of 50,000 acres
of soybeans.
“The purpose of this contract was to give Illinois
soybean producers more assurance that their expanded
acreage was needed and could be used. Press and radio
helped acquaint farmers with the program. The following
comments from the April 21 issue of Prairie Farmer are
typical.” There follows a long, three-paragraph extract.
“This minimum price came at a time when Illinois
farmers had suffered one of their greatest losses of winter
wheat. Without some such minimum price guarantee, they
would not have materially increased their soybean acreage
because they had not forgotten the price they received for
the crop of 1924, following which the 1925 acreage dropped
34,000 acres below the previous crop. This price guarantee
for Illinois soybeans in 1928 and the renewal of a price
guarantee for 1929 not only in Illinois but also in Indiana and
Ohio surely proved a turning point in soybean history.”
“The sixth epoch in the Illinois soybean story came
in 1931, when the Illinois Agricultural Experiment Station
began a series of experiments designed to find a method
of successfully utilizing soybean oil in paint. This project,
under the direction of Dr. W.L. Burlison, led to the utilization
of large quantities of soybean oil by several of the large paint
manufacturers...
“Another event of far-reaching importance in more
recent soybean history was the recognition given Illinois
in 1936, when the Regional Soybean Industrial Products
Laboratory was located here at the University.” Address:
Univ. of Illinois.
688. Kishlar, Lamar. 1944. The soybean in the postwar
world. National Farm Chemurgic Council, Chemurgic Paper
No. 304. 5 p. March 31. [2 ref]
• Summary: “Before the Tenth Annual Chemurgic
Conference, St. Louis, Missouri. March 31, 1944.
“The production and preservation of food is man’s oldest
and greatest problem. Wars have been lost, nations destroyed,
because the food supplies failed. In the global wars which
we are now fighting more lives have been lost, more people
maimed through lack of proper food than because of all the
bullets and bombs and all the other destructive machines of
Mars combined. What is more tragic, for a generation after
peace is restored in this warring world this terrible toll of
death and impairment will continue to be collected.
“Food will be the world’s dominant problem not only
in 1944 but also for the decade after bombers have been
converted into transport and jeeps into tractors. Even if

victory comes in 1944 we will still have the problem of a
hungry world. In the years from 1918 through 1924 there
was greater misery and suffering in Europe than during
World War I itself.
“The most outstanding contributions toward food
production and preservation have always been made in
periods of war. The development of canning, which has done
more to distribute our food wealth equitably than any other
development, was the result of the Napoleonic conquests.
Napoleon, hard-pressed to feed his sailors and soldiers
during his Egyptian campaigns, offered a prize of 12,000
francs, equivalent to about $35,000, to the one who could
find a better way to preserve food. Nicolas Appert, a Paris
confectioner, won the prize by being the first to preserve
food by sealing it in large glass bottles. Thus war was the
cause of a development in food technology which has
revolutionized the food habits of the civilized world.
“In a similar way a war has given the soybean its big
opportunity. With the entrance of the United States into
World War II both our fats and our protein situations were
transformed from a condition of plenty to one of scarcity.
“It was most fortunate that the soybean had secured a
firm position in the domestic economy before war clouds
appeared and that its production had grown from a mere
5 million bushels in 1924 to 107 million bushels in 1941.
Within a few days after Pearl Harbor the farmers of America
were asked to increase their soybean acreage by a large
margin over 1941. They responded by raising a crop of about
187 million bushels which would have been even larger if
weather and the shortage of manpower had not reduced the
net return. The 1943 crop was another big one, estimated at
196 million bushels. In 1943, the weather man helped the
farmer so that the quantity of the beans harvested and the
quality of both the oil and the protein made from the beans
probably will considerably exceed the value which would
be indicated by a comparison of the acreage figures alone.
In only 20 years the soybean has multiplied itself nearly 40
times–an astonishing record. But it does not indicate what
the soybean can do in the postwar-world.
“Soybean oil does not directly substitute for coconut
or palm oils which have been cut off by the war, because
coconut and palm oils have some unique properties not
found in domestic oils. Under emergency conditions there is
a shifting of all oils and fats so that, in general, any good oil
finds a place for itself in the national economy and helps take
up the impact caused by supplies which have been curtailed.
If soybean oil could take the place of all the fats and oils
which have been cut off by the war it would require about
166 million bushels of soys each year to do the job. The total
domestic crush last year was only 132½ million bushels, or
only eighty percent enough to do the replacement job alone.
In recent weeks 150 million pounds of lard were consigned
to the soap kettle. It will require the oil from 18 million
bushels of beans, which is 16 percent of last years crush, to

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 428
produce enough shortening to replace the lard so used.
“On the protein side of the ledger we are equally far
from the saturation point. It is generally agreed that for
efficient production of livestock and poultry, high protein
concentrates should be fed with carbohydrate feeds in a ratio
of about 1 to 6. On the basis of December 1st crop report,
supplies of the four principal feed grains, corn, oats, barley
and grain sorghums, are expected to total about 106 million
tons. More wheat and rye will be fed to livestock in this
crop year than in previous years and the supply of wheat
millfeeds will be somewhat larger. Thus the supplies of all
carbohydrate feeds may be about 117¼ million tons. (1)
“At a ratio of 1 to 6 it would require 20 million tons
of high protein feeds (oil meal equivalent) to adequately
balance the carbohydrate feed available for efficient
livestock and poultry production. Supplies of high protein
feeds are now estimated at 10.6 million (1) tons (oil meal
equivalent). Simple arithmetic shows that there is a shortage
of 9.4 million tons of high protein concentrates which, if it
could be supplied by the soybean, would require 376 million
bushels or nearly three times our present crush to supply the
protein shortage alone. Thus, although we sometimes reach
temporary man-made saturation points in our climb toward a
greater industry, we are far from the point where the soybean
will fill the total theoretical demand for either oil or protein
concentrates. The reason we sometimes reach temporary
saturation points in peacetime years is because of man’s
inability to equitably distribute the bounty of the land so that
our livestock and poultry is adequately fed in times of peace.
“Even in normal peacetime years the livestock and
poultry of the United States are not fed on an average on
a desirable or efficient protein level. The Feed Industry
Council have estimated that if all the livestock and poultry
being fed in 1944 were fed a protein level equal to the
average figures on protein consumption during normal years,
when the stock had to be fed on the stock pile of homegrown
and purchased feed alone with roughage, it would require
14.1 million tons of high protein feeds exclusive of alfalfa
meals. This is an increase of 3.5 million tons over our present
high protein concentrate supplies. It would require twice our
record crush of soybeans of this year to make up the deficit.
Thus the United States has always been short of protein
concentrates for economical and efficient meat, milk and egg
production.
“This year a large part of the vegetable oils produced
will be made into edible products such as shortening,
oleomargarine and salad oil. Today and tomorrow the
demand is for food and more food.
“One day peace will return to this war-torn world and
such things as ceiling prices and trade restrictions will
be lifted. Then soyoil must compete on its own merits in
a world full of other fats and oils. Keen men, far-seeing
corporations and progressive associations are planning their
postwar program right now to meet competition of a postwar

world.
“If we study the consumption of primary vegetable oils
in 1943 we find that 98½ percent of the soyoil found its
way into food products where it commanded the best price.
The remaining 1½ percent found, its way into soaps, paints,
linoleum, printing inks, core oils and similar mechanical uses
where, in general, it competes with the cheaper oils such as
fish oil and inedible animal greases. In 1941, a more normal
year, the ratio between food and technical uses was about 3½
to 1. We must plan our campaign so that in normal years we
secure a larger share for food uses.
“Soyoil is very versatile. It has many properties which
make it desirable as food oil. At the same time, it has many
qualities which recommend it for technical uses. Chemists
have a test for evaluating the drying properties of an oil; it
is called the iodine number of the oil. The higher the iodine
number of the oil the better it is for technical purposes
where quick-drying properties are desired. On the other
hand, for edible uses an oil with low iodine value is prized,
because low iodine number indicates better keeping qualities.
Cottonseed oil has an iodine number of about 100-108,
soyoil has an iodine value of about 123-143, while linseed
oil has a high iodine value of about 195-200” (Continued).
Address: Ralston-Purina Company, St. Louis, Missouri.
689. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued): “6. North Carolina Experiment
Station, Raleigh. J.A. Rigney
“Nutritional deficiencies were observed at several
locations. At Rockymont none of the varieties produced a
significant yield of seed although there were differential
varietal responses. Deficiencies were also noted at other
locations. The Soils Department of the North Carolina
Experiment Station plans to carry on comprehensive
fertilizer studies with soybeans in 1944. Demonstration plots
of a few fertilizer treatments will also be grown adjacent to
the experimental plots.
“Dry and hot weather prevailed at Raleigh in 1943 so
the nurseries were not harvested. Sclerotium rolfsii was
severe at one location and a differential varietal response
was observed. Fusarium wilt was severe at another location.
Nematodes caused damage at one location. Palmetto
appeared to be resistant so it will be included in the
hybridization program.
“The breeding program was started in 1941. Selections
from introductions have been made and also a hybridization
program has been started.
“7. Oklahoma Experiment Station, Stillwater. H.W.
Staten
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“Excessive rainfall in May (23 inches) followed by a
drought in midsummer caused yields to be low in 1943.
Group IV grown in the northeastern part of the state and
Group V in the east central and central part. No soybeans
grown in the western part of the state because of the low
rainfall and rodents.
“Soybeans formerly grown for forage but farmers are
now interested in growing them for seed production in the
eastern part of the state. Most farmers plant soybeans on
their poorer soils. An effort is being made to have some of
the better soils used for the production of this crop.
“Favorable harvesting conditions usually prevail in
September and October so a variety of Arksoy type maturity
is about right.
“Blister beetles are usually the most serious insect pest.
Bacterial pustule and pod and stem blight were the most
serious diseases in 1943.
“Information on date of planting, varieties, and
fertilizers are needed.
“Drought and hot dry weather may occur any place in
the state although an average rainfall is higher in the eastern
than in the western part of the state. It is thought that low
humidity at flowering time is detrimental to seed setting.
“8. South Carolina Experiment Station, Clemson. W.R.
Paden
“The yields have been very low in South Carolina. In
the past most of the interest has been in forage varieties. The
leading variety has been Otootan with Red Tanner becoming
more prominent.
“The cooperative project has stimulated interest in
soybeans at Clemson. Groups V and VI were grown in 1943.
An early frost damaged the late varieties. Varieties of Ogden
to Volstate maturity were best. Boone, Macoupin, and S100
were too early. The Clemson variety shatters too badly for
seed production. There is a need for a non-shattering variety
of the Clemson type.
“Florence and Monetta. E.E. Hartwig
“Drought and velvet bean caterpillar were serious in
the Florence area. The late varieties suffered most from
the drought. Volstate is being promoted by the Coker’s
Pedigreed Seed Company, Hartsville, South Carolina.
“Groups V and VI were grown at Monetta and the
variety, Monetta, looked good there.
“9. Tennessee Experiment Station, Knoxville. J.B.
Washko
“West Tennessee may be the best situated for soybean
production because of the proximity of oil mills.
“In 1943 there was a drought in the western part of the
state but normal rainfall was obtained at Knoxville.
“Ogden and Volstate best varieties. Tennessee Non-Pop
also good but it has been dropped from certification because
of lack of uniformity. It was suggested that desirable uniform
types might be obtained from that variety by selection.
“Non-shattering Ogden types should be obtained. Rate

of planting, Ogden variety, 1943 (2½ ft. spacing)
rate (lbs/A); yield (bu/A)
“10 21.3
“20 23.6 3.0 bu/A for sig. diff.
“30 25.7
“40 28.0
“50 25.5
“Row spacing, Ogden variety, 1943 (rate of planting: 30
lbs/A)
“spacing (ft.); yield (bu/A)
“2½ 14.6
“3 18.0 3.1 bu/A for sig. diff.
“3½ 16.3
“drilled (7-inch rows) 14.4 10. Texas Experiment
Station, College Station. K.F. Manke The coastal and eastern
parts of the state are not adapted to soybean production
because of high humidity. The central ‘black-lands’ section
cannot produce soybeans because of root rot. Production is
limited to the western and northern irrigated sections. The
Rio Grande section is not important as a soybean producing
area because of competition with other crops. It has been
observed that low humidity is not harmful to seed setting if
ample soil moisture is provided by irrigation.
“Insects and rodents usually cause some damage in
western area.
“Soybeans are sometimes planted in Rio Grange section
about September 15. When planted at that time, all the
varieties matured in 85 to 95 days.
“A system of planting nurseries by using a two-row
planter and dropping by hand was described.
“Dr. R.T. Milner of the Northern Regional Research
Laboratory, Peoria, Illinois, gave an illustrated lecture
on ‘Interesting War-Time Developments at the Northern
Regional Research Laboratory.’
“Fourth Session: 8:30 a.m., March 2, Stoneville,
Mississippi
“J.L. Cartter, chairman
“Discussion of soybean diseases
“W.B. Allington, U.S. Regional Soybean Laboratory:
“Most important diseases in the South are:
“a. Pod and stem blight (Diaporthe sojae)
“This disease caused by a weak parasite. Any
unfavorable environmental condition may predispose the
plant to infection. The causal fungus is saprophytic [lives
on dead or decaying organic matter] so it cannot readily be
controlled by crop rotation. It is most severe on lighter soils.
Arksoy strains are susceptible.
“b. Southern root rot (Sclerotium rolfsii)
“This disease is widespread and causes much damage.
“c. Charcoal rot (Sclerotium bataticola)
“Other soybean diseases are:
“a. Anthracnose (Glomerella glycenes)
“Symptoms may be similar to pod and stem blight but
the picnidia are not usually in a definite pattern.
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“b. Nematodes (Heterodera marioni)
“Cause serious damage in some locations in the
southeast. There seems to be differences in varietal reaction.
“c. Downy mildew (Peronospora manshurica)
“The amount of damage is difficult to determine. Some
varieties have only a flecking and the lesions do not develop.
“d. Bacterial leaf spots
“(1) Blight (Pseudomonas glycinea)
“(2) Pustule (Xanthomonas phaseoli var. sojense)
“There are probably two other bacterial leaf spots also
which make it extremely difficult to know which of the four
diseases are being dealt with in any particular case and so to
determine varietal response.
“e. Frog-eye (Cercospora daizu)
“There is differential varietal response to this fungus.
Otootan is very susceptible.
“f. Mosaic
“Symptoms appear early but the plant seems to
overcome the diseased condition and produces normal seeds.
“g. Purple spot on seeds (Cercospora sp)
“Experiment conducted in Illinois in 19S3 to study
effect of this disease on the succeeding crop. It did not
reduce the yield but there were more infected seed on plants
from diseased seed than there were on plants from healthy
seed.
“h. Bud blight (virus) Infection of the plant in early
stages kills terminal bud. The axillary buds may then
develop and produce a dwarfed, branched plant. When pods
are infected early, no seeds are developed and the pods
turn brown and drop off. If the pods are infected late, they
produce seeds and the seeds are normal in appearance except
for size. A 50 percent infection in the field was estimated to
cause 25 percent reduction in yield. This disease may not be
present in the South.
“There are two strains of the virus. These are
indistinguishable in the field but they can be separated in the
greenhouse.
“i. Wildfire (bacterial) This disease is new on soybeans
but potentially it is the most serious disease.
“General considerations in the disease program
“a. Because of the naturally spotted occurrence of many
diseases in the field, care should be exercised and a variety
studied under a wide range of conditions before concluding
that it is resistant.
“b. Nurseries should be conducted in areas where
diseases are known to occur so that the varietal reaction can
be determined.
“c. Seed treatment experiments should be undertaken.”
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
690. Weber, C.R. 1944. Lincoln: a new variety high in yield
and oil content. Soybean Digest. March. p. 6-7.
• Summary: “Article and photos are from Farm Science

Reporter.” Editor’s introduction: “Account of a new
outstanding soybean variety that will be grown on Midwest
farms in the near future.
“A new soybean variety that has ‘showed its heels’ in
yielding ability to every other bean with which it has been
compared in Iowa for the last five years will be grown by a
few Iowa farmers in 1944 and it should be in the hands of
many who want to give it a try in 1945 and 1946. It promises
to be one more vital aid to our farmers in their ‘food battle’
of this war period.
“The new variety, Lincoln, has outyielded Richland,
Mukden, B.H. (Black Hilum) Manchu, Dunfield and Illini
in northern, central and southern Iowa tests that range from
three to five years. The Lincoln has been ahead of every
other variety in yield in all of these tests every year. But that
doesn’t mean that it may be just the variety you want. For
instance, it doesn’t stand up nearly as well as Richland, not
quite as well as Mukden, but it is better than Dunfield and
Illini. In none of the Iowa station tests has it ever lodged
badly enough to cause excessive loss in harvesting. Then,
too, Lincoln is too late, our tests show, to be safely grown in
the northern third of Iowa. We are therefore recommending
that it be grown only in the counties from Woodbury,
Webster, Black Hawk and Dubuque south and not in any
counties north of these.
“We do not need to lean entirely on the Iowa station tests
to measure the yielding ability of this new soybean variety,
for it has had extensive tests in Ohio, Indiana, Illinois,
Missouri and Nebraska also. As an average of 61 replicated
trials in those five states and Iowa during the five years of
1938 to 1942, Lincoln has outyielded Illini and Dunfield
by an average of 6.1 bushels to the acre, or 22 percent. It
has averaged a day earlier than Illini, has lodged less than
either Dunfield or Illini and has had superior seed quality.
It has been superior to Dunfield in percentage of protein,
percentage of oil and drying quality of the oil. Dunfield has
been considered the best variety in quality of oil.
“And so–for the southern two-thirds of Iowa, as well as
many areas of our surrounding states–Lincoln offers to step
up yield of beans to the acre and, because of its higher oil
content, it should be a real boon in this war period when fats
and oils are so badly needed.
“In order to insure the widest distribution and the
most rapid increase of high quality seed of this new bean
variety, local units of the different farm organizations in the
southern two-thirds of Iowa were asked to recommend men
in the different counties best qualified from the standpoint
of previous experience, equipment and weed free soil, to
receive the 1943 seed. The whole effort has been to place
the seed in such a way as to insure its most rapid increase
and ready availability to the largest number of farmers for
planting in 1945. Arrangements have already been made for
the distribution of the entire 1943 seed supply. Many should
be able to obtain seed locally for planting in 1945 and almost
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anyone who wants it for the 1946 crop.
“Not a ‘Hybrid’: Lincoln is not a ‘hybrid’ bean–it
came from a natural variety cross between a white flowered
Mandarin and Manchu. The original hybrid between these
two varieties was grown by C.M. Woodworth at the Illinois
Agricultural Experiment Station in 1935. From individual
plant selections made and tested by L.F. Williams of the
United States Regional Soybean Laboratory, in short progeny
rows, this new variety of Lincoln originated. It was first
tested in yield trials in 1938.
“In search for superior adapted varieties of soybeans
approximately 3000 plant introductions from the Orient
have been tested cooperatively in Iowa by the United States
Regional Soybean Laboratory and the Iowa Agricultural
Experiment Station. Varieties now recommended, such as
Mukden, Richland, Illini, Dunfield, Black Hilum Manchu
and so forth. are the result of single plant selections from
plant introductions into the United States. However, not all
of these varieties were selected in Iowa. Nor was the Lincoln
variety selected in Iowa. The greatest emphasis in soybean
breeding work in Iowa is on the production of superior
varieties for commercial utilization.
“Soybeans, like oats, are naturally self-pollinated. To
artificially make a hybrid, it is therefore necessary to apply
pollen by hand from one variety to the newly opened flower
of another variety. This cross pollination must be performed
at a critical stage, and even with skilled workers only a few
crossed seeds can be produced from many hours work.
“The Iowa Station and other experiment stations are
doing some hybridization in cooperation with the Regional
Soybean Laboratory. For example, we are trying to ‘hook
up’ through hybridization the early maturity and ability
which Richland has to stand up and not lodge along with the
yielding ability and the good oil qualities of Lincoln.
“Hybridization in soybeans is quite different from that
in corn. With corn the plant breeder takes plants which
normally are cross-pollinated and sees that they are selfpollinated–producing inbreds–finally getting them into
purified lines. These inbred lines are then crossed to get the
‘push’ which the crossing of inbreds brings.
“Obviously when you have to open the tiny flower of
the soybean at just the right stage (using good light and
magnifying glasses in order to see what you are doing) and
dust on it carefully the pollen from another variety in order
to get one soybean pod, we can never hope to get much
hybrid soybean seed. Sometimes these pollinations do not
‘take,’ and in that case you get no seed for the work. If the
pollination is successful you may get from one to three
seeds–average one. The specific purpose of hybridization in
soybeans is to bring together and recombine the characters
of two varieties so that in later generations you can select the
one or ones that have the particular characters you want.
“It was through a cross of varieties that Lincoln
originated, but the cross happened to be one of the few

natural crosses–not made by man.
“Lincoln has a yellow seed with a black hilum (scar),
white flowers, tawny (brown) pubescence (the hairiness of
stems and leaves) and resembles Manchu in general habit
and growth.
“Lincoln is not the ‘last word’ in soybeans and we hope
that in the future other still better ones will come. In the
meantime, until Lincoln seed becomes available for those in
the areas to which it is adapted, what should we do to step up
production? Iowa stands second in the United States in the
number of bushels of soybeans produced, but third (Illinois
and Ohio are ahead) in yield per acre. Iowa soybean yields
can be expected to rise steadily as farmers gain experience
with this crop, which is well adapted to Iowa soil and
climate.
Photos: (1) A single plant of Lincoln which measured
51 inches in height. (2) “This picture [of Lincoln soybean
plants growing in a field] was taken just before maturity.”
(3) “Lincoln plants at the combine stage.” (4) This “picture
shows the technique in hybridizing soybeans. Magnifying
glasses and good light are essential. The tiny flower must
be carefully opened and the pollen of another variety dusted
on the seed producing parts. Lincoln is not a hybrid, but a
pure line selection from a hybrid population.” Address: Asst.
Agronomist of the USDA stationed at Iowa State College
[Ames, Iowa].
691. Henderson, S. Milton. 1944. Resistance of soybeans and
oats to air flow. Agricultural Engineering 25:127-28. April.
[3 ref]
• Summary: Resistance to air flow in a machine.
692. Saunders, A.R. 1944. Soya beans, cowpeas, and other
legumes. Farming in South Africa 19(217):251-54. April.
• Summary: “Apart from lucerne, soya beans and cowpeas
are undoubtedly the most important leguminous hay crops
grown. An ever increasing production of these and other
leguminous crops as protein-rich feed for animals and as soil
builders in rotation with maize and other crops would be one
means towards balanced farming and perman6nt agriculture.
In addition, there is a great future for the soya bean as a seed
crop, though large-scale developments in this direction will
require a general improvement in the standard of farming
and the use of labour-saving machinery,
“Soya Beans: As a hay crop, the soya bean has already
established itself firmly in the more favourable parts of the
summer rainfall area, but owing to inexperience on the part
of farmers, high prices of competitive crops, and the lack of
proper machinery for handling the crop, seed production has
not made the progress expected a few years ago. This fact
is, however, no criterion of the possibilities of the crop, and
there is no doubt that the soya bean will in future occupy a
far more important position in our agriculture than it does
to-day.
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“Unlike in the case of maize, soya beans are still planted
far too thinly. The common practice is to plant at the rate of
35-40 lb. per morgen, whereas at least double, or, if planting
is done in 18 inch rows, treble this quantity of seed should
be used. Details concerning methods of production are
irrelevant to this brief discussion, but a few practical hints
might not be out of place. In the first instance, if a maize
planter is employed, thicker plates should be used. A plate ¼
inch in thickness gives uniformly good results and usually
obviates nearly all the seed breakage which is so often
responsible for poor stands. Secondly, planting should only
take place on soil which is moist enough for the seed to start
germinating immediately, and the depth of planting should
he carefully regulated so as not to exceed 1½ to 2 inches.
“For threshing the beans any wheat thresher can be
used provided special sprockets or pulleys are fitted so
as to reduce the speed of the drum to not more than 500
r.p.m. Removal of one or two rows of concave teeth and
replacement of the top screen, if it is of metal, by a wooden
screen are additional aids to successful threshing. A certain
amount of splitting of the seed is, however, unavoidable, but
the splits can be removed readily by passing the seed over a
3/16 inch by 3/4 inch screen.
“Soya-bean seed is not readily damaged by insects and
rodents and will retain its viability for at least three years
if thoroughly dry and stored in a cool place. Seed with a
high moisture content deteriorates rapidly and may lose its
germinability entirely within a year.
“Varieties.–The time is past when farmers need concern
themselves about the old varieties such as Mammoth,
Brownie, Chinese White, and others. The market requires a
yellow bean and the new non-shattering strains are all of this
type. Of the first of these strains distributed Nos. 34.S.51,
34.S.256 and 34.S.395 have given the best results. This does
not mean that they cannot be improved upon, for already
superior types are in the course of development. In this
regard two new strains give particular promise, viz., 35.S.277
and 38.S.58, and it is hoped to have seed of the former
available for distribution next year and of the latter the year
after. Strain 35.S.277 is the earlier of the two in maturity and
should prove suitable for highveld conditions, while 38.S.58
is likely to give its highest returns in areas with a growing
season of at least 135 days.
“Cowpeas.–In relatively dry areas the cowpea is a more
reliable crop than soya beans. On the other hand it is much
more sensitive to excessive moisture. At Potchefstroom this
year cowpeas have suffered seriously from water-logging of
the soil, while soya beans on the same soil show no injury at
all.
“The same remarks apply to cowpeas as to soya beans
as regards the necessity for closer spacing than is commonly
practised. This is especially true of the upright types,...”
Fig. 1 shows “A field of strain 35.S.277 soya beans
standing to a height of 3 ft. at the time of flowering. Source:

College of Agriculture, Potchefstroom.” Address: PhD,
Senior Professional Officer, Div. of Animal and Crop
Production.
693. Bunnell, D.J. 1944. Problems of the soybean processor.
Soybean Digest. May. p. 12-14.
• Summary: Editorial introduction: “Soybeans must be
treated as an oil seed rather than a grain crop and graded
accordingly, with premiums and discounts for fluctuations
above and below a basic oil content. So says D.I. Bunnell,
vice president of Central Soya Co., Inc. An address before
the Soybean Processors’ Conference at the University of
Illinois.”
“Influences of this global war have penetrated into every
phase of our national life until now each individual–of every
class–has been affected. After the bitter experiences of the
last two years, we have become fired with a determination
that is the foundation for ultimate victory... In recent years,
as an outgrowth of such endeavors, the soybean has become
an important new source for oil and protein.
“In the period before there was a processing industry,
some farmers regarded soybeans as a crop to improve the
soil, even though harvested for seed, because they knew the
plant to be a legume. Many farmers were primarily interested
in the seed crop for each spring there was, a good market for
all the available supplies of the varieties known at that time.
The Hollybrook, the Ito San, AK’s Haberlandt [sic] and Early
Brown were varieties that have long since been replaced by
names well known today. It is interesting to recall that after
the first World War, in the spring of 1920, these varieties
were sold for seed at prices that ranged from nine to eleven
dollars per bushel.
“At the beginning of the 1920’s, soybeans were
harvested by threshing machines–or separators as they were
sometimes called. They were then sacked or stored in bulk
in a dry bin until spring. The crop movement, if you care to
give it that name, took place in April and early May, when
seedsmen started out, after clover seed sales were about
completed, to buy up stocks of the specific varieties to serve
their trade. The local dealer, in the districts where farmers
were known to have threshed beans for seed, helped the
seedsmen in this work of accumulation. He always had a
list of farmers, the number of bushels and varieties raised
and therefore functioned as the contact man between grower
and seedsmen. The beans were sacked, loaded into cars
and shipped to the seedhouses. There they were cleaned,
germinated and then sold to the seedsmen’s dealer trade
through the medium of price cards that were mailed out each
week. Some farmers used a hand powered clipper-cleaner to
clean their own beans, and sold them to their neighbors.
“At this time a limited alfalfa acreage was just getting
started in the Middle-West, and sweet clover was still
considered a weed. Seedsmen were even fearful that
soybeans would replace Medium Red, Mammoth and Alsike
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clover as a soil builder, thereby undermining their more
profitable trade in these old, established legumes. Gradually,
with each passing season, there came a better understanding
of the place soybeans would occupy in relation to other
crops. For the farmer, this was a period of exploration and
adjustment. His knowledge about planting, cultivation and
harvesting grew; he was learning to plan soybeans as a part
of this regular production.
“Two decades have brought a great change. Today
we can look back upon all the constructive influences of
the trial and error period and give thanks that these efforts
were so well timed as to make possible today’s large, badly
needed soybean production. The accomplished task is
better expressed in terms of annual production of 1 billion
300 million pounds of oil for edible and technical uses,
and over 3 million tons of protein concentrate for man and
animal. Today’s near 200 million bushel crop is assurance
that production is becoming established upon a plane of
permanent, large volume that assures its place in American
agriculture.
“War-time economics have brought fixed prices to
soybeans and the major products–oil and meal. Processors,
in their operations, are now contracted with the government–
for it is the best way to safeguard continuous, maximum
production regardless of the rapidly changing economic
influences always present during a war period. It is not my
purpose to go into a description of this complex relationship,
for it is temporary. We have enjoyed our association with the
government, and we honor the men in the various agencies
who have helped fit our problems to the accomplishment of
the objective. We shall continue to cooperate with all our
energy and with the full employment of all our resources
until peace returns again. Then we look forward to a future
that will return free enterprise to growers, to ourselves and
to our customers, for we are believers in the principles that
established this industry in the beginning; in the time-tried
principles of individual initiative and fair competition.
“I should like to direct your minds to the problems of
a processor as related to the more normal circumstances of
peace time.
“The First Problem: After the scientist has developed the
most desirable soybean for a given set of circumstances, the
processor is then concerned with the resulting harvest that
gives him suitable raw material for a successful operation.
“The first problem that is faced by the processor is the
physical characteristics and quality of the crop. Weather
conditions give a different set of circumstances each year.
No better illustration can be cited than the experience of the
last three seasons. Two years ago there was a prolonged wet
harvest. Last year an early frost developed green damage,
followed by serious field damage in thousands of acres that
were not harvested until late winter and early spring. This
year we have a soybean of high quality, according to grain
standards, yet an oil content below normal.

“This is a young industry. Our experience has not
exhausted all the possibilities that make for varying
characteristics of bean quality. Any new set of conditions
shall give us new, unlooked for problems and difficulties.
The complications and hazards of handling a wet crop begin
at the country elevator. Soybeans of high moisture must be
moved without delay to avoid spoilage. Every shipper–in his
effort to serve the farmers of his community–rushes these
problem beans to the processing plants. Upon arrival, in
non-storable condition, an exacting drying operation begins.
This chain of events develops a volume of movement that is
staggering. The processor must adjust his drying operation to
large volume bean receipts. Of necessity, this means he can
take out only part of the moisture on the first handling. The
immediate danger is thus removed, and in this condition the
beans are put into temporary storage where the problem of
good soybean warehousing begins. Constant watch must be
kept of every bin to be assured that condition is maintained.
As soon as the rush movement is over, it is then necessary
to complete the drying operation by reducing the moisture
content to a safe level.
“Two years ago beans arrived in such a wet condition
that even the second drying did not give assurance of safety.
In the operation of our company, we were forced to keep
beans turning on a 24 hour basis all through the winter until
they were processed. Notwithstanding these precautions,
hundreds of thousands of dollars were lost throughout the
industry because soybeans went out of condition.
“Last year thousands of acres went into the winter
unharvested. When these beans were finally combined in
the late winter and early spring, field damage ranged from
25 to 80 percent. The problems of storage, preparation for
processing and actual handling in the plant were the most
difficult that have ever confronted the industry. Not only
were the products substandard in quality, but the strain on
processing equipment was so heavy that the ingenuity of
processors was sorely taxed. Very heavy adjustments had to
be paid to move the oil into consuming channels. Judged on
a basis of grain standards, the quality of the 1943 crop was
one of the best ever harvested. In a very short time, however,
all processors realized that the oil yield was quite a little
below normal. This confirmed what had been in the minds of
thoughtful processors for a number of years–that the value of
soybeans to the processor could not be determined according
to grain standards, but upon an analysis for oil content. This
year, oil content at 14 percent moisture has hardly averaged
17 percent, over the soybean belt. In other years it has
averaged from 18 to 18½ percent.” Address: Vice President,
Central Soya Co., Inc.
694. Vittum, M.T.; Horrall, N. 1944. Effect of unharvested
soybean residues on the yield of the succeeding wheat crop
at different soil fertility levels. J. of the American Society of
Agronomy 36(5):468-69. May. [7 ref]
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• Summary: In 1942 an experiment was conducted to
determine the best method and rate of fertilizing a 4-year
rotation of corn (rye intercrop), soybeans, wheat, and clover
on a light-colored (Crosby) silt loam soil which was very low
in fertility and organic matter.
The outer rows of the soybean plots were trimmed using
a mower. The soybeans on these plot borders were green
when cut. They were left where they fell, and decayed slowly
to form an effective mulch.
Then the rest of the soybeans from the plot were cut
on Sept. 25 and threshed October 2. “The straw from each
harvest area was returned to the plot from which it came. The
land was disked and Fairfield wheat was drilled October 13.
“As soon as the wheat crop came up, it was evident that
the plants on the plot borders from which no soybeans were
removed made much better growth than the plants on the
adjacent areas from which the beans had been removed. This
difference was very prominent during the spring of 1943;
therefore, it was decided to obtain wheat yield data from
both borders and plots.” Address: Agronomy Dep., Purdue
Univ. Agric. Exp. Station, Lafayette, Indiana.
695. Tapley, W.T. 1944. Edible soys in New York. Soybean
Digest. June. p. 15. First published in Farm Research. [1 ref]
• Summary: “The vegetable soybean is a new crop in New
York... The crop is available for use as a green vegetable at
a season of the year when other garden crops on the farm
are likely not to be abundant. In localities where equipment
for shelling, i.e., a pea viner, is available, the vegetable-type
soybean may constitute an additional crop for canning or
quick freezing. These varieties are rich in proteins and have
a satisfying flavor and an attractive green color when used as
fresh beans.
“In most 1943 seed catalogs only one variety, Bansei,
was offered. The new 1944 catalogs offer a more extended
list, with seed of Bansei, Eatum [Etum], Funk Delicious
(late), Giant Green, Hokkaido, Jogun, Mendota, Sousei,
and Willomi available.” Nineteen varieties were tested at
Geneva, New York, in 1943, with good results. They are
usually planted at corn planting time, May 20 to June 10.
Seed is planted about 2 inches apart in rows spaced 30 inches
apart. “Vegetable soybeans are generally used as ‘green
shell’ beans... A bushel of green soybeans in the pod weighs
approximately 32 pounds and this quantity can be expected
from 100 feet of row.” One bushel of green soybeans in the
pods yields about 16 pounds of shelled green beans.
A table, titled “Comparison of time of maturity and
productiveness of 19 varieties of vegetable soybeans with
all varieties planted June 18, 1943,” has 7 columns: Variety.
Date edible (ranges from Sept. 9 to Oct. 13). Average number
of pods with: 1 seed, 2 seeds, 3 seeds. Total seeds. Average
number of beans per plant.
The varieties are: Agate, Sac, Giant Green, Etum,
Mendota, Bansei, Hokute [sic, Hakute], Chusei, Sousei,

Hokkaido, Fugi [sic, Fuji], Toku, Jogun, Taste, Imperial,
Tortoise Egg, Kura, Willomi, Kanro.
Bansei has the highest percentage of pods with 2 seeds
per pod (64.5%). Mendota has the highest percentage of pods
with 3 seeds per pod (32.5).
Bansei has the highest average number of beans per
plant (167.6), followed by Toku (155.6). Address: New York.
696. Staley Journal (Decatur, Illinois). 1944. New solvent
soybean plant construction starts in June. 28(1):8-9. July.
• Summary: With forward-looking plans, the Staley
company has just started construction on a solvent process
soybean unit which, when finished next year, probably will
be the largest solvent plant in the country. At a cost of a
million dollars the unit will consist of two main buildings,
several smaller ones, a 12 acre lake and two rail line
extensions. Just as the ground where it is being built was
purchased 20 years ago by the company looking forward,
this plant is being built for the future. It is to be commodious,
but compact, and it is being built as close to its source of
raw materials–soybeans and water–as possible. Standing just
south of Elevator C beans will be delivered to it by carrier
belt direct from the storage bins. Water for cooling purposes
will be pumped from the lake, being impounded just south of
the new buildings.
“Although the Staley company has always used a great
deal of water, much of it for cooling purposes, this is the first
time the company has ever brought the source of its water
supply to the door of the plant. By locating the new unit near
Elevator C it was also possible to obtain a water supply close
by. The ground which will soon be a lake, is still known as
the old Moser farm, once a homestead through which ran a
little creek. About 20 years ago the late A.E. Staley, knowing
the plant would expand, bought the farm from the Moser
heirs. It is that creek which is being impounded to make the
lake.
“Construction Started June 7: The John Felmley
company, of Bloomington, general contractors in charge of
the work, broke ground for the new buildings, and started
excavations for the lake June 7. Priorities [necessary during
World War II, which ended 2 Sept. 1945] for all materials
are already obtained. The buildings are of structural steel and
concrete. Bridges will connect the preparation building with
Elevator C and the preparation and extraction buildings.
“In the extraction process oil is dissolved from the
soybeans by the use of hexane, a petroleum fraction. The
hexane will be stored in underground tanks.
“Carrier Belt Connections: In the new unit the beans
will go first to the preparation building, from three specially
constructed bins in Elevator C. After undergoing certain
processes there they will be carried by belt over the 200
foot space which will separate the two main buildings of the
group. In this second building–the extraction building–the
oil will be taken out. There the solvent is recovered, and the
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oil and meal are returned to the first building. Here they go
through the final finishing processes, and from here they are
shipped out.
“This will be the third large soybean processing unit
to be in operation by the Staley company. Pioneering the
soybean industry in this country, the company built and
started operating its first soybean plant, in Decatur, in the
summer [sic, fall] of 1922. That plant has since been rebuilt
and is now one of the largest and most modern expeller type
plants in the country. In 1939 the company opened a second
soybean plant, this one in Painesville, Ohio. It has also been
enlarged and modernized recently. The Painesville plant also
uses the expeller method. In that process the soybeans are
crushed and the oil pressed out.”
A large photo shows two tractors and land moving
equipment. The caption: “Work started recently on the new
soybean mill east of the office building.”
697. Lehmann, E.W.; Bateman, H.W. 1944. Contributions
of machinery and power to soybean production. Soybean
Digest. Sept. p. 25-27.
• Summary: Tells the story of how the harvesting of
soybeans using combines came to Illinois, starting in 1924.
“As new crops develop or as old ones are introduced
into new areas, there are many factors which determine
their adoption by farmers in their production program.
The ability to secure seed and its cost may be a stumbling
block. The labor required in production and the need of new
machinery or the adaptation of existing machines are often
limiting factors. The success of a crop may be dependent
on the development of a single machine. Harvesting the
soybean crop 25 years ago with the harvesting machines
then available was found to be a major problem wherever
soybeans were grown for grain. The combine, when finally
used in 1924, proved to be a solution to the soybean
harvesting problem. Other machines have been developed
during the past 25 years which have contributed to the
production of this crop.”
“Special Harvester: A special soybean harvester of
the beater type, was developed in Virginia and was used to
some extent in other southern states. Such a harvester was
secured by the Department of Agricultural Engineering in
1923 for test purposes in Illinois. This beater machine was
not successful for harvesting due to the high losses. Other
harvesting machines tested before the combine came on the
scene were: the self-rake reaper and thresher; the mower,
rake and thresher; and the binder and thresher. Tests on these
various methods indicated the average losses approximated
30 percent, with individual losses as high as 45 percent.”
“In 1923 a conference was arranged with representatives
of three of the large manufacturing companies, and they were
requested to loan a combine to the University for testing
its possibilities for harvesting soybeans. The idea of using
a combine, then available in large sizes in the West, on the

smaller farms east of the Mississippi River where grain had
always been shocked and later threshed was considered
by them as a ‘wild-eyed dream,’ and their decision was
unfavorable.
“Through the interest of C.A. Dennison [sic, Denison],
branch manager of the Massey-Harris Co., of St. Louis
[Missouri], a machine from Canada was secured which
was sold in 1924 to Garwood Bros. of Stonington, Illinois.
According to the best information we have, this was the
first combine that was ever used any place for harvesting
soybeans. In 1925 Mr. Denison sold 11 additional combines
in Illinois. In June of that year, at the request of Mr. Denison,
I surveyed the possibilities of using combines in Mississippi
and he sold several machines in that state that year. By 1926
other manufacturers of combines had recognized their error
and realized that the combine apparently was the solution to
the soybean harvesting problem. A total of 52 machines of
various makes were sold in Illinois during 1926, making a
total of 64 machines available.
“Most of the early combines were purchased for
harvesting soybeans, although many other crops were
successfully harvested with these machines. The soybean
acreage made up 53 percent of the 11,105 acres of all crops
harvested by 52 of the 64 machines being used in Illinois
in 1926. The average losses incurred in harvesting with the
combine were less than one-third the amount lost with the
other methods, which proved the combine to be the machine
for harvesting soybeans. However, it is evident that since the
cutter bar loss is still fairly high, a great need exists for the
development of a variety of soybeans which produces all the
pods higher up on the stalk and which will not shatter and
lodge as badly as do existing varieties.
“Was Most Convincing: The higher quality, in addition
to lower losses, of beans harvested with the combine was
also most convincing as to the value of the combine in
harvesting soybeans. During 1925 and again in 1926, when
the soybean harvesting seasons were exceptionally wet,
tests indicated the higher quality of combined beans since
they were not only of lower moisture content but also the
germination of the combined beans was much higher than
of those harvested by other methods. A difference of 10.1
percent moisture content was found in beans harvested the
same day in adjacent fields, one lot with the combine and
the other with a threshing machine. The beans threshed from
the shock had 24.6 percent moisture content while those
harvested with the combine contained a moisture content of
only 14.5 percent. It is easy to understand that standing beans
dry much more rapidly following a wet period than shocked
beans. Consequently many of the shocked soybeans were of
a poor quality when threshed.
“Results showing the higher germination of combined
beans as compared to the germination of beans harvested
by various other methods were reported by the Illinois Crop
Improvement Association. In 1925 only 6 out of 90 lots of
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soybeans submitted for certification passed the germination
test. It is of particular interest that of these six, five were
harvested with the combine, as compared to one of 84 lots
harvested by other methods.
“Rapid Increase: Before the combine was used to
harvest soybeans, approximately 50 percent of the relatively
small acreage of beans produced was grown for hay. To
a large extent, those farmers who grew beans for grain
expected to sell them for seed. Following the advent of
the combine as a means of harvesting beans for grain, the
acreage of soybeans has increased very rapidly.
“There have been changes in the combine design, but
in principal it is essentially the same as the combine which
was introduced from the west 20 years ago. Three types
of combines were used in 1926: the motor-mounted type
which was drawn by a tractor, the power take off type,
and a combine mounted on a tractor and driven from the
belt pulley. The latter was one of the first models of the
self-propelled types which has been developed to a more
successful machine and put on the market in limited numbers
by a few companies this season.
“The first small combines, that is the 5- and 6-foot
cut, came into the picture in 1935, and the 3½- and 4-foot
machines were available in 1939. These small combines
were of the power take off type and were designed so
that they could be operated successfully with the tractors
available on most farms. Since the investment required
for these small machines was low, farmers with small
acreages of beans were justified in purchasing them. Having
a combine gave these farmers more assurance of getting
their beans harvested in time than to depend on a custom
operator. The increased sales of small combines has been in
proportion to the increase in the soybean acreage since 1935
and no doubt the availability of these combines has played
a considerable part in making possible the rapid increase in
the soybean acreage for grain. At present, 80 percent of the
combines in the Cornbelt are of the 6-foot size.
“The reason for the increase in the use of the small
combine is indicated by the fact that 75 percent of the farms
in Champaign County, the leading soybean producing
county in the United States, grow 84 acres or less. The small
combine, however, has a capacity to harvest more than this
acreage in a season and is available to do custom work on
other farms in many cases. It has been possible, therefore, to
harvest the great increase in soybean acreage even with the
large portion of small combines being used.
“In recent years further contribution in labor reduction
has been made through the improved design of the 8- and
9-foot machines so they may be operated successfully by one
man. The self-propelled machine, which is now receiving
considerable attention, has the distinct advantages of saving
labor, making it easy to open a field, and saving more grain
in opening a field. Its inherent high cost seems to make it
justified where large acreages can be harvested on a farm or

through custom harvesting” (Continued). Address: 1. Head,
Dep. of Agricultural Engineering, Univ. of Illinois [Urbana,
Illinois]; 2. Associate in Agricultural Engineering.
698. Lehmann, E.W.; Bateman, H.W. 1944. Contributions
of machinery and power to soybean production (Continued–
Document part II). Soybean Digest. Sept. p. 25-27.
• Summary: (Continued): “It should be emphasized that the
present type of tractor, mounted on rubber with power take
off, has made the use of planters, cultivators, and combines
more effective and has helped to reduce the peak labor
periods in planting and harvesting both soybeans and corn,
which compete for labor during the planting and harvest
seasons. Power and machines have further contributed
to the solution of the problems in soybean production
by making it possible to get the seedbed prepared more
promptly than formerly and to have the crop planted more
nearly at the correct time. Due to the large demand for labor
and power during the planting season and because of the
general practice of planting corn first, soybean planting is
unduly delayed on some farms. Indirectly, therefore, having
adequate equipment, both for corn and beans, contributes to
timely planting and harvesting of the soybean crop.
“Improved Practices: Farmers have improved their
practices in using machines to prepare a good seedbed
which meets the requirements of the soybean plant. In
general, they start preparing the seedbed for soybeans early,
permitting the weeds to start growing; and by one or more
discings, several crops of weeds may be destroyed before
the soybeans are planted, thereby reducing the number to
be killed by cultivation. By having the seedbed in good
tilth with sufficient moisture, the soybean seeds germinate
quickly and grow rapidly so a serious weed problem does not
develop. Normally the weeds which appear after planting can
be controlled by means of the rotary hoe and other available
cultivating equipment depending on whether the beans are
drilled solid or are in rows.
“While most farmers use existing tillage equipment to
prepare a good seedbed for soybeans, some use the ‘cultimulcher’ or ‘soil fitter,’ a new tillage machine which is
proving to be very effective, for preparing a seedbed for
either soybeans or corn.
“No great problem developed in planting soybeans since
the grain drill was adapted for drilling the beans solid, and
it is being successfully used for planting in rows, simply by
closing a certain number of holes. Manufacturers have made
minor changes in the design of grain drills to further improve
them for planting soybeans. Due to a greater weed problem
in soybeans that has resulted from ineffective weed control in
solid-drilled beans, a larger percent are now being planted in
rows so that they can be cultivated. The grain drill is used to
plant either 21-, 24-, 28-, or 32-inch rows depending on the
spacing of the drill furrow openers and on the width of rows
desired. The 24- and 28-inch rows are the most desirable
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widths since they are wide enough to be cultivated without
injuring the plants with the tractor wheels. Beans planted
in rows of these widths completely shade the ground in a
shorter period of time than wider rows and thereby retard
weed growth.
“The corn planter is used successfully to plant beans
in 36- to 42-inch rows which permit easy cultivation and
weed control; however, the beans do not completely shade
the spaces between the rows to help prevent weed growth as
quickly as beans in narrower rows. The tendency of higher
ridges resulting in cultivating these wide rows causes, in
some cases, greater harvesting losses. The bushy beans
that frequently develop in wide rows also result in some
harvesting difficulties. A further disadvantage that has been
reported is that wide rows usually give a significantly lower
yield than solid planting or narrower rows.
“Soybean planters have been developed by
manufacturers to plant beans in rows. These implements
have a place where a suitable grain drill is not available.
Row spacing is not the only problem in connection with
the planting of soybeans. The implement used for planting
makes a contribution in bringing about conditions which
will result in uniform germination of the seeds which are
planted. Specially designed planters and drills aid in this
connection. Since soybean seed is expensive, the use of
the best equipment to plant the correct amount at the most
optimum width and depth is an essential factor in economy
in the use of seed to obtain the highest yield. An important
improvement manufacturers have made is special furrow
openers for drills and corn planters, which make it possible
for the seed to be planted in moist soil and to make better use
of the moisture available so that the beans will germinate and
grow rapidly. Using special furrow openers makes it difficult
to break the heavy crust that sometimes forms before the
beans come up.
“Inexcusable Practice: Another practice which seems
inexcusable is that of not cleaning the soybean seed before
planting it. Some farmers through carelessness plant
soybeans with buttonweed and other weed seeds mixed
with them because the beans were not properly cleaned. For
effective weed control, harrows are used 2 to 3 days after
planting, and, in fact, have been used when the beans have
reached a height of 6 to 8 inches, although there is danger of
damaging beans at this height. The higher speeds available
when the tractor is used make the rotary hoe an effective
cultivating machine; and it is used not only for weed control,
but also for helping beans break through the crust that is
sometimes formed after planting as a result of heavy rains.
“To reduce the cost and the time for changing to the
soybean cultivating equipment, special cultivator bars have
been made available for certain tractor models at little
expense. A special combination corn and bean cultivator
has been developed, at least by one manufacturer, which
will reduce the investment in both planting and cultivating

equipment for corn and soybeans. To avoid ridging, special
cultivator shovels have been provided, and some farmers
have used a weeder behind cultivators to level the soil.
“The improvements in the use of machines and power
have resulted in the labor requirement per acre being
approximately one-third of that required 25 years ago. The
studies of the Department of Agricultural Economics of
the University of Illinois on farms in Champaign and Piatt
Counties have shown this change along with changes due
to other factors. One and nine-tenths hours of tractor use,
under better methods used in recent periods, have been
substituted for approximately 27 horse hours that were used
an acre before improvements in cultural practices and powersaving machinery were used in growing and harvesting
the crop. A total of 2.7 tractor hours and 0.5 horse hours
are required to produce the crop at the present time. These
changes have effected a reduction in the cost for labor,
power, and machinery, which, along with reduced land
charges, have resulted in a much lower cost for producing
an acre of soybeans. With increased yields per acre and
improvements in power and machinery in this same period,
the labor requirements on a bushel basis are about one-fifth
of that required 25 years ago” (Continued). Address: 1. Head,
Dep. of Agricultural Engineering, Univ. of Illinois [Urbana,
Illinois]; 2. Associate in Agricultural Engineering.
699. Lehmann, E.W.; Bateman, H.W. 1944. Contributions
of machinery and power to soybean production (Continued–
Document part III). Soybean Digest. Sept. p. 25-27.
• Summary: (Continued): “Tractor Power: Through a proper
combination of machines and certain changes in practices,
farmers have not only been able to reduce labor but have also
made more efficient and economical use of tractor, power in
soybean production. It is becoming generally known that the
cost of operating a tractor when it is loaded at 25 percent of
its capacity is almost as great as when it is loaded to 75 to
100 percent. Studies made by the Department of Agricultural
Engineering of the University of Illinois indicate that many
farmers can further improve their operating economies by
using a combination of machines to take full advantage of
the tractor power available as well as to reduce further the
labor requirements. Combining the operations of discing
and drilling required only 63 percent of the labor and 58
percent of the fuel required to do these two operations
separately. These operations come at a time when there is a
peak demand on labor, and it is important to reduce the labor
requirements to a minimum.
“It should be remembered that planting beans in rows
and the necessity of cultivating them increases the labor time
required. It is important to note that the actual planting width
of an 8-foot drill is increased to 9 1/3 feet when planting
four 28-inch rows, while the actual planting width of a tworow corn planter is only 7 feet, which increases its time
requirement for planting as compared with the drill. There
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is no advantage over a 2-row corn planter if four 21-inch
rows are planted with an 8-foot drill. Time is saved, however,
in combining 42-inch rows with a 5-foot combine as the
effective width is thereby increased to 7 feet, while only two
28-inch rows or slightly less than 5 feet could be cut with a
5-foot machine. On the other hand, a 6-foot machine could
be used to cut three 28-inch rows or a total width of seven
feet.
“Another saving some farmers have made is by
preparing a satisfactory seedbed for soybeans without
plowing [later known as “no till”]. This greatly reduces
the labor and fuel required, and removes the possibility
of plowing up a crop of weed seed which may have been
plowed under in previous years.
“To determine the over-all effect or the contribution of
power and machinery to increased production and yields of
soybeans is next to impossible. Timeliness in planting and
its relationship to moisture availability, the control of weeds,
planting to proper depths, etc., have had their influence on
the increased yields that have resulted. However, we cannot
express these benefits in exact terms as definitely as we can
the effect of the combine on net or harvested yields.
“The average yield of soybeans in Illinois as reported
for the 5-year period of 1919 to 1923 before the combine
was used was 11.6 bushels per acre. Tests of the common
methods of harvesting beans during this period showed a
loss of approximately 30 percent in Illinois. The average
used in the illustration taken from tests, of similar methods,
made in Illinois and other states amounts to 28.7 percent.
On this basis, the harvested yield was only 71.3 percent of
the total produced which amounted to 16.3 bushels per acre.
Improved varieties, improved practices, improved planting,
use of the combine, etc., have increased the harvested yield,
however, to 20.9 bushels per acre during the 1939-43 period.
With the combine harvesting method, however, instead of
losing 28.7 percent of the beans, only 8.8 percent loss occurs
under average conditions. Then the total calculated yield
produced during 1939-43 was 22.9 bushels per acre.
“The contributions of the various factors resulting in
increased yields during the period from 1919 to 1943 have,
therefore, increased the harvested yield 80 percent. If we
assume that the total crop of 22.9 bushels had been harvested
by the methods of 1919 to 1923, the harvested yield would
have been 16.3 bushels instead of 20.9 bushels, or the
difference of 4.6 bushels could be credited to the combine.
“All individuals and groups who have helped to make
possible the various power and machinery contributions
to increase soybean production and yields are to be
commended: the agricultural engineers along with the
manufacturers in particular who have improved the
combine and adapted it to the needs of the small farmer,
who have designed and built new machines and made
existing machines better suited for soybean production, and
who have virtually made a complete conversion in their

harvesting machinery business; the agronomists who have
developed better varieties and determined the production
requirements needed for maximum yields; the experiment
station agricultural engineers and farm managers who
have determined the factors influencing efficient use of
machinery and labor and other practices that improve
production and increase the profit; and the farmers who have
used their farms as proving grounds to make the various
phases of production practical to the end that the production
of soybeans is profitable for the farmer and their use is
profitable to the processor.”
A small portrait photo (p. 25) shows E.W. Lehmann.
A small photo or illustration (p. 27) shows “one of the new
self-propelled combines.” This reminds use that most earlier
combines were pulled (and powered) by tractors. Address:
1. Head, Dep. of Agricultural Engineering, Univ. of Illinois
[Urbana, Illinois]; 2. Associate in Agricultural Engineering.
700. Oliver Farm Equipment Company. 1944. Tools easy
to mount when minutes count. And the yield is more in ‘44
(Ad). Soybean Digest. Sept. p. 5.
• Summary: A full-page ad for an “Oliver No. 1098 QD
Power Lift Cultivator.” Which is a type of tractor. The “QD”
stands for Quick-Detachable.”
The top half of this ad is a photo showing a man driving
an Oliver tractor, being used to cultivate a large field of
soybeans.” Address: 400 W. Madison St., Chicago 6, Illinois.
701. Ostrander, W.A. 1944. It’s fun to remember [the birth
of the American Soybean Assoc.]. Soybean Digest. Sept. p.
16-17.
• Summary: One of the best early histories of the A.S.A. It
all began on the Fouts Bros. farms near Camden, Indiana.
The author, now a farm manager, was formerly a member of
the Purdue University faculty. He was one of the founding
spirits of ASA and served as its secretary for the first four
years. “The American Soybean Association grew out of
the soybean campaign that was started in 1920 in Indiana
because we needed a larger acreage of legumes in the
cornbelt rotation. Clover was failing us possibly because of
soil acidity, its biennial growth, or things we didn’t know
anything about. Soybeans looked like an answer.”
“It was in the fall of 1920 that we in Indiana decided to
have a sort of statewide get-together to see where we stood
on the soybean situation, appraise what we had, and outline
where we were going. We had had county soybean field
meetings over the entire state and it seemed right that we
hold a big get-together to finish it up. As we worked out the
plan for this meeting it occurred to us that a good neighbor
policy would be to invite the growers and experiment station
men from our surrounding states to join us. Start it off with
a bang. So out of that which started to be a state meeting
was a Cornbelt meeting and out of it the American Soybean
Association. All this on the Fouts Bros. farms near Camden,
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Indiana. Our idea was to take the soybeans to the farmer
and the farmer to the fields of soybeans in his country.
Conversion on the ground.
“The response to this meeting was away above what
A.L. Hodgson, County Agricultural Agent of Carroll County,
and I had any reason to expect. Illinois, Ohio, Michigan,
Wisconsin, and Kentucky sent growers, county agents and
men from the experiment stations. Over a thousand came.
We fed them well. The start was made.
“All speeches were limited to three minutes; it shut off
some of the long-winded folks but it gave all a chance.
“G.I. Christie reported for Indiana. He said we had
200,000 acres and thought he had the record stopped and I
guess it was for the day. No one dared to go higher, but this
year it is just 10 times that amount, 2 million acres. In those
days we counted every acre that had a bean on it, in the corn,
for hay and for seed.
“W.L. Burlison of Illinois said there were 25,000 acres
in his state and more in sight. He was right. Last year they
had 4 million acres.
“George Briggs was modest in reporting 4,000 acres for
Wisconsin and he still is modest for they had 115,000 acres
there last year.
“Wallace Hanger of Ohio surmised that Ohio had 15,000
acres and there the acreage is now 1,500,000.
“Iowa reported 50,000 acres and now has 2,200,000
acres and still going strong.
C.R. McGee [Megee] of Michigan said they were just
getting going with 5,000 acres but they now have 150,000
acres.”
“After visiting the soybean fields on the three Fouts
Bros. farms, eating soybeans and talking our heads off and
making many new friends, it was decided to hold a winter
meeting at the time of the International Hay & Grain Show
at Chicago, to keep the iron hot and to carry on. The first
meeting was held on the bridge connecting the two exhibit
rooms as we were not considered important or big enough
to rate a room. Each year our numbers grew until we had to
have the largest room they had. At these winter meetings we
hashed over the latest soybean findings, worked on standards
for the grading of the crop, talked over certification rules and
always as a final job selected the state in which was to be
held the summer meeting. Each year it was to be a different
state.
“Our first big problems were better varieties, methods or
harvesting, and the utilization of the crop.
“Just by a lucky break we brought the Manchu down
from Michigan and this was our first unintentional success,
a bean that was a ‘natural’ for the Cornbelt at that time. It
did well most anywhere for hay or grain and did not shatter
as did those we had. We were growing largely the old socalled Hollybrook (the Association changed its name to the
Midwest) and the Ito San was our early variety. Our big
headache was the harvesting of the crop... A combine seemed

to be the answer.
“Then came the utilization of the crop. Up to 1920 we
had been using all soybeans produced in the Cornbelt for
seed, for hay, hogging off and seed again. It was not a grain
crop yet. We went to the oil extraction companies and they
said sure we will put in additional machinery to take care
of them as soon as you have the quantity to make it worth
while. Back to the farmers we went but they came right back
and said sure we will put in more acreage and glad to as soon
as we are certain we can get rid of the crop at a fair price.
So–there we were. It is too long a tale to tell all that came
and went until the oil plant at Chicago Heights was taking all
beans offered. It was the old hydraulic system and it worked
fairly well. The late Russel East and I got the corn starch
plant at Edinboro, Indiana, to try some beans through their
Anderson Expellers. It worked. It wasn’t long then before
Bloomington, Monticello, and Taylorville, Illinois, had
plants and that chapter was ended.
“It had not been hard to sell the idea to our farmers that
they were wise to grow their own protein feed. That was a
natural. When we fed the soybeans alone as a supplement the
oil in the beans gave us soft pork and that was a black eye for
a few years but now that, too, has been eliminated.
“Where we fell down the worst, as I see it now, was that
we did not stress the human food side stronger. We talked
about it enough but got nowhere. The principal reason, I
believe, was in our shortsightedness in not dropping the word
‘bean’ and just using the word ‘soy.’ Let’s give away half of
the name after we work on the grain and open up the road to
unlimited food uses of this best of all protein grains raised on
our farms.
“Many still with us: One of the fine things as we look
back over the past 25 years is that so many of the boys that
were with us at that first meeting are still going strong for
soys. I don’t believe the old mainspring, W.J. Morse of
the U.S. Department of Agriculture, has missed a single
meeting, at least not of his own volition. Probably the ones
we miss most are the two Fouts Bros., Noah and Finis,
Charles Meharry and Dean J.H. Skinner. They were always
on hand. You can not meet Burlison, Hackleman or Bill
Riegel of Illinois without talking soybeans. George Briggs of
Wisconsin is still his old soybean story self.
“Helms of Missouri, McGee [Megee] of Michigan, and
Hanger of Ohio still talk of that first meeting under the trees
on the Fouts farm. Hughes of Iowa is as strong as ever for
the beans and Christie, while he has been gone to Canada,
this some time, can still tell a tall soybean story. Our own
A.T. Wiancko here in Indiana, who guided us so well from
behind the scenes, is still the active pusher for soys that he
always was.
“We have been making soybean history in the
Association for the past 25 years. If we can go on as much
farther in the next 25 years–soybean history will have been
made.”

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 440
Photos show: (1) “The birthplace of the A.S.A.” The
three Fouts brothers, Taylor, Finis, and Noah (from left to
right, each wearing a hat, coat, and tie) standing in front of
a barn on which is written “Soyland–Taylor Fouts,” at the
first meeting of the ASA, September 1920. (2) “1,000 at
first meeting.” The top half of this photo shows hundreds
of attendees seated on the grass under trees in the yard at
Soyland listening to a speech. “Attendance was far beyond
that expected, with representatives from many states.” The
bottom half shows 25-30 mean and women standing in a
soybean field at Soyland. Address: Lafayette, Indiana.
702. Riegel, W.E. 1944. Twenty-five years of soybean
growing in America. Soybean Digest. Sept. p. 23-24.
• Summary: “Prominent among the early soybean growers in
the Midwest, who began to study and visualize the possible
future of this new crop as early as 1890 in Illinois was
J.C. Utter of Wabash County, later followed by Stoddard,
Hurrelbrink, Rowe, Allen, Meharry, Smith, Oathout, and
Riegel. In Indiana were the Fouts Brothers of Carroll County,
J.B. Edmondson of Hendricks County, and Frank Goodwine
of Warren County. In Ohio were Glen G. McIlroy of Union
County and Leonard Hill of Miami County. In Iowa, Bert
Strayer, William McArthur, John Sand, and J.W. Horlacher
were some of the earlier growers. Many other states like
Wisconsin, Missouri, and the Carolinas had their earlier
growers and champions.”
“As early as 1915 demonstration projects were set up
in different counties in the various states for the purpose
of acquainting farmers with the new soybean crop and
its culture.” “Early processors: The value of such field
demonstrations may be illustrated by referring to some
of Illinois’ early progress. First in 1920, Illinois had three
demonstrations in the state and in 1925, 28 counties had
demonstration plots. This brought the soybean work to the
very front door of many farmers.
“Second in 1922, approximately 50 bushels of a pure
selection of Manchu soybeans were introduced into the state
from A.A. Evans, West Branch, Michigan, and certification
of that seed started. A soybean survey made at the end of
1927 indicated that the Manchu occupied between 65 to
70 percent of the commercial soybean-producing area in
Illinois.
“Third, the rapidity with which farmers have changed
to new and better varieties of a crop is illustrated by the
swing from Manchu to Illini... Illini was introduced into the
(demonstration) plots in 1924 and was released for increase
in 1926. A survey made in the fall of 1930 showed the Illini
on three-fourths of the commercial acreage.
“A very definite ‘bottle neck’ began to show up in the
soybean production in the early ‘20’s, because of the lack of
proper harvesting equipment. The small grain harvesting and
threshing machinery was not at all adequate and satisfactory.
Due to the fact that soybean were not ready to harvest until

late fall, the soybean grower encountered many difficulties,
such as fall rains, mud, competing with corn harvest, etc.
“As early as 1920, at a large soybean meeting held on
the Fouts Brothers farm at Camden, Indiana, Taylor Fouts
showed us a small direct harvesting machine for soybeans.
I am sure that the most optimistic persons attending that
meeting did not realize that the combine harvester would
become prominent in harvesting soybeans so quickly.
“In the fall of 1924 Garwood Brothers used the
first combine in the state of Illinois to harvest soybeans.
Fortunately the first combines which came into the soybean
fields did a good enough job to prove that they had a future
in soybean harvesting, but they were far from being perfect.
Consequently for several years, many of the combine
builders spent days and weeks with their respective machines
in the soybean fields. From 1926 to about 1930 it was no
uncommon sight to see a carload of men, including president,
vice-president, chief engineer and the best mechanics the
company had drive into the soybean field and spend plenty
of time, not only studying to improve their own machine but
not missing an opportunity to see what improvements the
other manufacturers had made. The agricultural engineers
of the various college made a very definite contribution in
helping improve the combine. As an example, during those
early years Mr. Blauser and Mr. Young of our own [Illinois
Univ.] Agricultural Engineering Department spent many
days in the fields behind the combine gleaning the straw and
stubble for wasted soybeans.
“Another stalemate in the development of the soybean
industry seemed unavoidable previous to the establishing
of a commercial market for the surplus beans. The earlier
popularity and demand for seed kept pace with production
for a few years but in the early 20’s many of the producers
began to see the day when the demand for seed beans
would not be equal to the crop harvested. Efforts to find a
commercial processor willing to help pioneer a new industry
made relatively slow progress. The processor immediately
found it difficult to interest manufacturers of mixed-feeds
in soybean products. They were reluctant to attempt to add
soybean oil meal to their formulas because there was no
assurance of being able to get the needed amount each year.
The producer, at the same time, was thinking about reducing
his acreage of soybeans because he feared there would
not be a market outlet for his beans. This rather uncertain
production program came to a climax in 1928.
“Peoria Plan: As a result of suggestions made in the
winter of 1927-28, H.G. Atwood, president, and Arthur G.
Heidrick, vice president, of Allied Mills offered to discuss
the possibilities of working out a marketing plan for the
increased output of soybeans. At a conference attended by
Messrs. Atwood, Heidrick, James McConnell of G.L.F.
Farms, Farm Adviser Wilfred Shaw and J.C. Hackleman,
a plan was formulated for underwriting the production of
50,000 acres of soybeans. Press and radio helped acquaint
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producers with the program.”
“This guaranteed price for soybeans did not stop in 1928
but was renewed in 1929 not only with Illinois but was also
offered to Indiana and Ohio. This was surely the turning
point in soybean history.
“In the winter of 1928-29 a small group of members
of the American Soybean Association, Walter Godchaux of
Louisiana, C.L. Meharry of Indiana, John T. Smith and W.E.
Riegel of Illinois went to Washington [DC] in the interest
of tariff protection in soybeans, soybean oil and soybean oil
meal. Until 1930 soybean producers had very little protection
on beans and oil and none on the meal.
“With the increased demand for soybean products
in the United States, many people felt that our soybean
farmers should not and could not compete with the Orient in
producing cheap soybeans. As the result of the committee’s
week in Washington, we now enjoy the protection of the
tariff passed June 18, 1930, of $1.20 per bushel on soybeans,
3½ cents per pound on soy oil and $6.00 per ton on soy oil
and meal.” Also discusses the Peoria Plan, and the NSPA,
soybean standards (1925), the Bankhead-Jones Act, and the
U.S. Regional Industrial Products Laboratory.
A portrait photo shows W.E. Riegel. Address: Farm
manager of the Meharry land in Champaign County, Illinois.
703. Soybean Digest. 1944. Pioneers recognized: Fouts,
Ostrander, Meharry, Hurrelbrink, Burlison, Morse, Christie,
Wilkins. Sept. p. 19.
• Summary: “Some pioneers whose work contributed
materially to the rise of the soybean in America were given
recognition on behalf of the Association by J.C. Hackleman,
University of Illinois extension agronomist, at the Tuesday
evening meeting of the Silver Jubilee. They included:”
Taylor Fouts, W.A. Ostrander, Chas. Meharry, Frank
Hurrelbrink, Dr. W.L. Burlison, W.J. Morse, G.I. Christie,
and F.S. Wilkins.
Taylor Fouts (Camden, Indiana) was the first president
of the American Soybean Association. He was one of the
most enthusiastic soybean producers and a farmer with
vision.
W.A. Ostrander (Lafayette, Indiana) was the first
secretary of the American Soybean Association. “Then the
extension agronomist at Purdue University, he worked very
closely with Fouts in preparing the first meeting [in Sept.
1920 at the Fouts farm, Soyland, in Indiana].
“The late Chas. L. Meharry (Tolono, Illinois), truly
one of the pioneers of both Indiana and Illinois. He grew
soybeans as early as 1908, and when he announced his
intention of growing 19 acres in 1909, his farm manager,
C.H. Oathout, asked, ‘What in the world are you going
to do with that many acres of soybeans?’ Mr. Meharry
helped pioneer the combine for harvesting soybeans. He
assisted with the work of the Association for years, acting
as secretary and as a member of the board of directors. He

was largely responsible for the design of the Association
emblem.”
Frank Hurrelbrink, a farmer from Taylorville, Illinois,
“began growing soybeans in 1904 and has grown them ever
since. Obtaining seed from the University of Illinois, he set
out to develop his own variety, seeking a bean that would
stand well, resist shattering and could be left in the corn field
until the livestock could harvest the seed from the standing
plants. This he did. The Hurrelbrink soybean is still grown
and in demand.
“Dr. W.L. Burlison, chief of the Agronomy Department
of the University of Illinois, unable to attend the Jubilee
because of illness although the program was largely of his
planning. He has been actively interested in the crop since
his association with the department. He led a coordinated
study at Illinois is search of commercial outlets for soy
products and had influence in obtaining a special federal
laboratory for the study of the commercial uses of soybeans.
“W.J. Morse, U.S.D.A. Bureau of Plant Industry
agronomist, dean of all soybean enthusiasts. The regional
laboratories are in no small part the result of his unceasing
efforts.”
G.I. Christie of Guelph, Canada, a former Purdue
University agronomist, was president of the American
Soybean Association in 1929. Now president of the Ontario
Agricultural College, he was formerly director of the Indiana
Experiment Station and a booster for soybeans.
The late F.S. Wilkins of Ames, Iowa, was leader of the
soybean project at Iowa State College until his death in 1936.
He picked the Mukden soybean variety, the most widely
grown of Iowa’s varieties, from the thousands of selections
under his supervision. “A most enthusiastic scientist.”
Photos show: (1) A.E. Burwash (Champaign, Illinois),
W.E. Riegel and J.T. Smith (Tolono, Illinois), and W.J. Morse
(USDA). (2) Chas. Meharry (Tolono, Illinois).
Note: This is one of two articles published in 1944
which appear to be the forerunners of the concept of
“honorary life members” in the American Soybean
Association.–which began in Sept. 1946.
704. Soybean Digest. 1944. First soybean combining. Sept.
p. 26.
• Summary: “By the fall of 1923 the four Garwood brothers,
Frank, Harry, Herman and William, who were extensive
soybean producers at Stonington, Illinois, had decided that
they must find a new method of harvesting if they were to
continue to expand acreage. It was their belief that it should
be possible to adapt the combine as used in the western
wheat fields to soybeans.
“Several harvester companies were contacted and the
Massey-Harris Company agreed to make the trial which was
held October 22, 1924.
“Twenty-seven and 65-acre fields of AK soybeans were
harvested with a 12-foot combine. The late A.E. Buchanan,
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Massey-Harris engineer of Toronto, followed the machine
making necessary adjustments. People from all over Illinois,
including farm paper and farm machinery representatives,
attended.
“The trial was successful and those who came to scoff
went home convinced. Several harvester companies came out
with combines the following year.
“The above photo of the first combine in operation on
the Garwood farm is from Prairie Farmer, which sent a
representative to cover the event.”
A large, grainy photo (2½ by 4½ inches) shows a man
standing atop an early combine.
705. Soybean Digest. 1944. Pioneers: [John T.] Smith, [Bert
S.] Strayer, [Frank] Hurrelbrink. Nov. p. 9.
• Summary: These “three pioneers, two of them [Smith and
Hurrelbrink] still living, blazed early trails for soybeans in
Illinois and Iowa.
“Frank Hurrelbrink of Taylorville, Christian County,
Illinois, saw a few varieties of soybeans growing on the
Illinois University farm in the fall of 1903, and asked for a
small amount of seed of each of several varieties. He grew
these the following year and has been producing soybeans
annually since that date. Mr. Hurrelbrink soon had a definite
idea as to what he wanted in a good variety–one that would
stand well, resist shattering and one that could be left in the
cornfield until the livestock could harvest the seed from the
standing plants. So he developed the Hurrelbrink soybean
which is still being grown and is still in demand.”
John T. Smith, who lives in Champaign County, Illinois,
grew his first soybeans in 1908, when he procured a bushel
of seed each of two varieties from Dr. [sic, Mr.] W.J. Morse
of the USDA. The following year he obtained seed from
Charles Meharry.
“In 1921, John T., with Frank Barton and J.E. Johnson,
past president of the American Soybean Association, took the
lead in inducing farmers in that part of Illinois to standardize
on a new strain of so-called black hilum Manchu. He took 59
of the original 80 bushels of this seed and increased it on his
farm.

“In 1924, he held a soybean
harvesting demonstration on his farm,
with everything from the old reap hook,
through the cradle, flail, mower, self rake,
binder and finally the modern combine
being shown. Since that day John T. has
harvested his soybeans with a combine,
and his farm served as a laboratory for at
least one farm machinery manufacturer
for several years.
“Mr. Smith and Mr. Hurrelbrink
are still active members of the American
Soybean Association.”
“B.S. Strayer grew his first
soybeans on his farm at Hudson, Iowa,
in 1912, and probably was the first to grow them in the
Midwest west of the Mississippi. He obtained seed of the
Columbia variety, a large yellow bean from South Carolina.
This he planted for three years and secured not a single
mature soybean during that time. He was about to give it up
as a bad job when he secured some seed of the Blackeye [sic,
Black Eyebrow] soybeans. These, as a final trial, he planted
with popcorn–and got a bumper crop of corn and beans [in
1915]. Soybeans have been grown every year since at the
Strayer Seed Farms for the past 20 years commercially. Bert
took his son, George, now editor of The Soybean Digest, into
partnership with him, and later his other son, Gordon. So the
Strayers have been Iowa pioneers and leaders in growing
this crop from the beginning. Since 1935 U.S. Department
of Agriculture soybean test plots have been located on the
Strayer farm. Mr. Strayer died in 1941.”
Note from Dennis Strayer (June 1999): Bert S. Strayer
was born in 1880 on a farm in Black Hawk County, Iowa.
He married Velma Martin, who was born in 1888 in Webster
City, Iowa. They had three children, all born on their farm in
Black Hawk County, Iowa: George M. Strayer (1910-1981),
R. Gordon Strayer (1912-1998), and Virginia Strayer (1919). “Bert (legally shortened from Robert) was an innovative
farmer in Black Hawk county, Iowa. He started a seed
business at the urging of neighbors in 1904. He was an early
soybean grower in 1912 and had one of the first combines in
Iowa. The business began production of specialty soybeans,
sometimes referred to as ‘edible’ or ‘vegetable’ soybeans,
in 1936. Some of the specialty production was contracted
to the government during World War II. Velma, Bert’s wife,
was active in the business of Strayer Seed Farms and Strayer
Farms. Early business records indicate that she was keeping
the books during the 1940s, following Bert’s death. Velma
Martin Strayer died in 1982.
Small portrait photos show Smith, Strayer, and
Hurrelbrink.
Note 1. This is one of two articles published in
1944 which appear to be the forerunners of the concept
of “honorary life members” in the American Soybean
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Association–which began in Sept. 1946.
Note 2. Concerning Bert Strayer: The Columbia soybean
variety was first available in the USA by Dec. 1910, and the
Black Eyebrow variety by May 1915. Strayer was definitely
not the first person to grow soybeans in the Midwest west of
the Mississippi River; soybeans were first cultivated in Iowa
in 1852, in Missouri and in Arkansas in 1855, in Kansas in
1889, in Nebraska in 1898, and in Minnesota in 1900.
706. Martinez de Vedia, R. 1944. Vegetable oils as diesel
fuels. Diesel Power and Diesel Transportation 22(12):12981301, 1304. Dec.
• Summary: The two basic types of internal combustion
engines are spark ignited engines (typical automobiles) and
compression ignited engines (diesel engines, widely used in
trucks, tractors, etc.). Credit for being the first researcher to
study the use of vegetable oils in diesel engines is generally
given to M. Gautier (of France), who in early 1928 published
his first contribution titled “The utilization of vegetable oils
in diesel motors.” However the writer has proof of an earlier
investigation, conducted in Argentina, on the potential of
vegetable oils as diesel fuels.
As early as 1916, “Professor R.J. Gutierrez of Buenos
Aires University presented to the first South American
Engineering Congress (Buenos Aires) a paper entitled ‘Use
of Vegetable Oils in Internal Combustion Engines,’ in which
he gave the results of a test performed on a Diesel engine
using castor oil as fuel. The engine used by Prof. Gutierrez
was actually the first Diesel engine to have arrived in
Argentina.”
During World War II, there was a drastic reduction of
liquid fuel imports into Argentina; this became a crisis during
1943-1944–leading to the research presented in this paper.
The writer describes short duration runs of a diesel
engine using blends of vegetable oils and diesel fuel. The
vegetable oils tested included turnip, sunflower, linseed,
peanut, and cottonseed, with vegetable oils comprising
30-70% of the fuel mixture. In an extended run (420
hours) with 60% diesel and 40% linseed oil, significant
problems with the amount and type of carbon deposits
were noted, presaging the experience of later investigators.
Address: Head, Mechanical Engineering Dep., College of
Engineering, La Plata Univ., Argentina.
707. La soya: Excellente alimento así para el hombre como
para el ganado, y valiosa materia prima de numerosos usos
industriales: Indicaciones para su cultivo y aprovechamiento
[The soybean: Excellent food for people and for livestock
and valuable raw material with numerous industrial uses.
Remarks on its cultivation and utilization]. 1944. New York,
NY: Reader’s Digest. 32 p. [3 ref. Spa]
• Summary: On the cover: This book was compiled
from information from the Farmers’ Bulletins of the
U.S. Department of Agriculture; the Boletín de la Unión

Panamericana and other sources. Edited by Selections
from the Reader’s Digest for free distribution in the Latin
American republics. Address: New York City, New York.
708. Burlison, W.L. 1945. Some observations on the
development of soybeans in Illinois. Soybean Digest. Jan. p.
13-14.
• Summary: “Soybeans were being studied at the Univ.
of Illinois Agricultural Experiment Station before the
turn of the 20th century. In April, 1896, Dr. C.G. Hopkins
wrote a bulletin entitled ‘Composition and Digestibility
of Corn Ensilage, Cowpea Ensilage, Soja Bean Ensilage
and Corn Fodder.’ This was Bulletin 43 and was the first
official publication distributed by the Illinois Agricultural
Experiment Station in which soybeans were discussed. In
1897 the University of Illinois issued a circular entitled “The
cowpea and the Soybean.”
Not much on soybeans was published for the next 20
years, yet research on both cowpeas and soybeans continued,
with the emphasis gradually shifting to soybeans. As early
as 1903 six soybean varieties were planted in trial plots.
Today, soybean yield is practically double what it was in the
early years in Illinois. Dr. C.M. Woodworth selected Illini
as a promising variety as early as 1923. Researchers have
also worked toward the improvement of cultural practices,
including thorough inoculation, which is essential. “It not
only contributes to improved subsequent crop yields, but
immediate benefit is obtained in the form of increased yield
of beans. Furthermore, the bean crop itself contains a higher
percentage of protein than the uninoculated crop.
Machinery: “The mechanics of planting soybeans has
never been a very serious problem. The wheat drill and the
corn planter have both been used effectively. The University
of Illinois agricultural engineers are now working with a
farm implement company on the development of a tractor
drawn combination seeder and cultivator, a one man outfit”
[a combine].
“We at Illinois have been particularly interested in
the development of edible soybeans, that is, soybeans
particularly adapted for use as human food in the green
state.” Dr. Sibyl Woodruff did important early work on the
“development of so-called edible soybeans.” Tests on 466
varieties were tested and 6 were found to be of special merit.
The soybean appears to have a bright future. “In 1925
the United States produced 4,875,000 bushels of soybeans as
compared to the world’s production of 179 million bushels or
about 2.7% of the world’s production. Fifteen years later the
U.S. production was 87,409,000 bushels as compared to the
world’s production of 285,000,000 or 30.7% of the world’s
production for 1939.”
Photos show: (1) W.L. Burlison. (2) The Boone Valley
Co-op Processing Association facility at Eagle Grove, Iowa.
Note: This is the earliest document seen (June 2005)
showing a soybean processing plant at Eagle Grove, Iowa.
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Address: Head, Dep. of Agronomy, Univ. of Illinois.
709. Eastman, Whitney H. 1945. The soybean industry and
its place in our agricultural and industrial economy. Soybean
Digest. Feb. p. 6-8.
• Summary: Contents: Introduction. Cotton and politics. All
in one package. Market for soy flour. Improved facilities.
“As the automobile and the tractor supplanted the
horse during the early period of mechanized agriculture
and transportation, some of the acreage devoted to oats was
no longer needed for that purpose, and soybeans became a
logical substitute in the farmers’ crop rotation program... a
recent study made in the research laboratories of General
Mills, showed an amazing list of 181 products–all of which
might have numerous variations as to type and properties.”
“Market for Soy Flour: A much smaller quantity of
soybean protein in the form of soy flour is being used in a
variety of processed food products. The public in general
has not become enthusiastic about the flavor and taste of
the conventional types of soy flour currently appearing on
the market. As the technology is advanced in this field and
we learn how to treat soybean protein and adapt it for use in
human foods so as to develop more popular taste appeal and
at the same time preserve the valuable nutritive properties,
we will, without doubt, develop a very broad market for
soybean protein. It is believed by leading nutritionists that
the soybean may hold one of the important keys to the
problem of providing the low income groups a well-balanced
diet at a reasonable cost.
“Soybean protein to some extent is being used in
the manufacture of such industrial products as vegetable
plywood glue, adhesives, paper coatings and sizings, water
emulsion paints, washable wallpaper, moulded plastics,
textiles, insecticide-sprays, wallboard, insulation materials,
core binder and fire foam. Soybean protein is also used to
some extent as fertilizer for plant food and as a carrier for
the natural enzymes found in the soybean for use in the
manufacture of fermentation products.
“Soybean oil, often referred to as the all-purpose oil,
now occupies an important place in the edible oil field as
measured by the quantity produced. The current production
of cottonseed and soybean oil is running slightly over 20,000
tank cars annually for each oil.
“On account of government restrictions limiting the use
of soybean oil in the technical field, a very large percentage
of our domestic soybean oil production is now being used in
the edible field for such products as vegetable shortenings,
margarine, mayonnaise, salad oils, salad dressings, and
cooking oils. In peacetime when the demand for our edible
fats and oils is not as great as it is at present, more of this
versatile soybean oil is used in substantial quantities in
the protective coating and other industrial fields in the
manufacture of a long list of products, principal among
which are the following: paint, lacquers, enamel, resins,

putty, caulking compounds, oilcloth, linoleum, shade
cloth, oiled clothing, leather, wallboard, core oils, oiled
parchment, sulphonated oils, lubricating greases, printing
ink, disinfectants, insecticides, tin plate and terne plate, soap
and waterproof cement.
“Fatty acids of soybean oil have some very unusual and
useful properties. By splitting off the glycerine the acids
find a wide and expanding use in alkyd resins, synthetic
rubber, resynthesized glycerides and a long list of chemical
compounds and derivatives. A new series of soybean oil
derivatives has just recently emerged from the research
laboratories of General Mills. They are in the form of
alcohol soluble resins used for protective coatings and heat
sealing adhesives. Chemically the products are known as
the ethylene diamine polymide of dimerized and trimerized
linoleic and linolenic acids of soybean oil.
“Phosphatides or phospholipids, known to the trade as
commercial lecithin, are fat-like substances and are produced
commercially from the soybean. Lecithin, a complex organic
compound of a colloidal nature, has some very unusual
and unique properties. Lecithin acts as a wetting agent and
fat dispersing agent and has strong emulsifying properties.
Lecithin has a wide field of usage in such products as
chocolate coatings, candy and confections, bakery products,
edible fat and oil products, ice cream, textiles, leather,
rubber, lubricating oils and greases, chemicals, powdered
metals, anti-knock, gasoline, anti-foaming agents, wood
impregnation products, munitions, pottery, paint and printing
ink pigments, insecticides, liquid coal, pharmaceuticals and
cosmetics.”
Photos show: (1) A portrait photo of Whitney Eastman.
(2) Margarine packages on a conveyor. “Margarine is one
of the most significant market for soybean oil.” Address:
Vegetable Oil and Protein Div., General Mills, Inc.
710. Mississippi Agric. Exp. Station, Delta Branch Station.
1945. Delta study on soybean planting methods indicates
crop suitable to mechanization. Mississippi Farm Research
8(2):1, 8. Feb.
• Summary: “It is apparent from the number of inquiries
into the merits of various labor-saving practices from delta
planters that cropping systems on many plantations will be
greatly modified in 1945 because of the shortage of labor.
In this connection experiments were conducted at the Delta
Experiment Station in 1944 to evaluate various methods of
planting soybeans.
“In one test the relation of row and drill or broadcast
plantings at different dates of planting was studied. Row and
drilled plantings of Ogden soybeans were made April 17,
May 8, May 29, and June 19. Those in rows were planted
flat at the rate of 40 pounds of beans per acre, with rows
40 inches apart. The drilled plots were planted with a disk
grain drill (disks 9 inches apart) at 75 pounds per acre. Four
replications of the row and drilled plots were made at each
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date of planting. Before making the first planting the entire
test area was thoroughly disked, killing all weeds. At each
subsequent planting, plots remaining to be planted were
again disked. Thus, in all plantings except the first, at least
two crops of weeds were killed before planting. The yields
and plants per square foot are given in table 1.
“The counts of number of plants per square foot show
considerably larger numbers in the drill planting, but
between dates of planting the differences are not large.
The yields obtained from the two methods of planting are
interesting. Ogden soybeans planted April 17, and May 8, in
40-inch rows yielded significantly more than drill plantings
made at the same time. In the later plantings, however, there
was little if any difference in yield from the two methods of
plantings.
“The greatly reduced yields of early plantings of
the drilled plots were due very largely to the excessive
competition from weeds in these plots. There were
progressively fewer weeds in the later plantings due largely
to the fact that a second crop of weeds had been killed before
planting. While the weeds were controlled by cultivation
in the row plantings, the earlier plantings had to be hoed.
The Rough Pigweed, Amaranthus retroflexus, was the most
troublesome weed in the test area.”
Page 8: “It is of interest to note that the yields increased
progressively with the date of planting. While a part of this
difference may be attributed to better weed control, seasonal
conditions, primarily rainfall, were unusually favorable to
later plantings. Dates of planting tests in the past have shown
that plantings in mid-May have consistently produced high
yields of soybeans.
“In another experiment the productivity of check
versus row plantings of soybeans was determined. The test
was planned to compare the productivity of the Ogden and
Volstate varieties of soybeans, in check plantings of 2, 4, 8,
and 16 plants per check hill, with 40-inch rows planted in
the usual manner. Five complete replications of each method
was planted on May 9. Because of unfavorable conditions
for germination and subsequent growth, the number of plants
per hill was less than had been planned, particularly with the
check plantings of 8 and 16 plants per hill. The averages of
plants per hill, yield, and plant height for each variety are
given in table 2.
“It should be noted from this one-year test, that there
was no appreciable difference in yield of these varieties
when planted in rows or check planted. The yields from the
hills with a large number of plants were not significantly
greater than those with fewer plants in this test.
“It should be pointed out that these data are the result of
only one test. Had several years data been available, more
reliability could be placed in the results.”
Tables show: (2) “Averages of number of plants, plant
height and yield of the check versus row method of planting
test.” Address: Stoneville, Mississippi.

711. Beard, David F. 1945. Boost Ohio yields with early
high-oil varieties. Soybean Digest. March. p. 15-16.
• Summary: In 1938 soybeans changed from a hay to a grain
crop in Ohio. For the first time in the State’s history a larger
acreage was harvested for beans than for hay. That year the
acreage for grain was 281,000. In two years this figure had
doubled; 570,000 acres being harvested for grain in 1940.
War drums had already begun to rumble and an increased
demand for fats and oils called for still greater production. In
the next two years acreage doubled again and last year, 1944,
it was 1,321,000.
“Thousands of Ohio farmers had to learn quickly how
to grow soybeans. This involved not only better cultural
practices but also the choice of better varieties. In spite of
their inexperience, farmers succeeded in increasing the State
average yield during the five years of rapid expansion, 193943. Yields and acreages by five-year periods prior to this
were:
Years Bu/Acre Ave. Acreage for Grain
1924-28 13.3 20,000
1929-33 16.1 33,600
1934-38 18.7 148,400
1939-43 19.8 832,000
“Obviously, during the past 20 years considerable
improvement has been accomplished in soybean production.
This has been due to (1) better varieties, (2) improved
cultural and harvesting methods and (3) the utilization of
more productive land for growing soybeans. As shown
by Figure 1, the growing of soybeans for grain is now
concentrated in the northwestern part of the State.
“Richland, Dunfield and Mingo are widely grown
varieties that have contributed to the improvement of the
Ohio crop.
Richland Leads: The most widely used variety in Ohio
is Richland. In 1939 it was unknown to most Ohio farmers.
Large quantities of Richland seed were brought into the
State that year by Certified Seed producers who rapidly
spread the variety throughout the northwestern part of the
State. Farmers quickly accepted Richland because it gave
them something no other variety had–lodging resistance. Its
standing ability, relative earliness, and shortness permitted
prompt and rapid harvesting with the combine. The small
amount of straw left after combining was an advantage in
speeding soil preparation for wheat seeding. Other varieties
either lacked these advantages or fell down in yield.
Richland, therefore, couldn’t miss. In five years it rose to No.
1 position in Ohio and is now grown on a third of the grain
acreage.
“But Richland has its disadvantages too: On poor soils
or over the high spots of a field it seldom grows more than a
foot tall. Dry seasons seem to be equally effective in keeping
down the height of Richland. Because of the dry summer in
1944, many Ohio farmers were disappointed with the growth
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of their Richlands. However, in spite of the unsatisfactory
appearance of many of the fields during the growing season
the yields were not nearly so disappointing. At harvest time
farmers wondered where all the beans came from.
“Now and for some years to come Richland will
undoubtedly continue to fill an important place in Ohio, as
shown by Figure 2. When planted early, and in favorable
seasons, Richland can be harvested early enough to be
followed with wheat in most of Ohio. However, it cannot be
relied upon regularly to precede wheat except in southern
Ohio. Mingo and Dunfield are the other two varieties that
are chiefly responsible for the present satisfactory status of
soybean production in Ohio. They yield a little better than
Richland but are later in maturity and do not stand as well.
Although they are of about the same maturity as the new
Lincoln they lodge more and yield less.
“If Lincoln performs as well in the future on Ohio farms
as it has throughout the State during the past five years it
should replace as rapidly as seed supplies permit, the various
strains of Manchu, Mingo, Scioto, Illini, Dunfield, Mandell
and all other previously grown varieties, except Richland.
During these five years that it has been tested throughout
Ohio it has, with one exception, been the highest yielding
variety in all tests. Of the varieties that Lincoln should
replace, Mingo is the highest yielder. However, during this
five year period in 40 tests, Lincoln averaged three bushels
more per acre than Mingo.
“In the same period it has outyielded Scioto, which is a
week later, by more than four bushels per acre. In view of the
past performance of Lincoln, it would certainly be unwise
to grow other varieties of similar maturity if Lincoln seed is
available.
“Earlyana is another new variety which has recently
been released and recommended for Ohio farmers. It is
sufficiently early to precede winter wheat in the crop rotation
in northern Ohio. The chief advantages of Earlyana over
Richland are earlier maturity and taller growth. The extra
height is an advantage on less fertile soil or under droughty
conditions. However, Earlyana does not stand up as well as
Richland. As far as yield and oil content are concerned there
is little if any difference between the two. Since Earlyana
is definitely earlier than Richland it does have a place in
northern Ohio that Richland cannot fill. That place is to
precede wheat in the crop rotation. On soils of low fertility
it also has the definite advantage over Richland of growing
taller. The region primarily suited for this variety is shown in
Figure 4.
“Newer Varieties: Thousands of new strains are being
grown and tested in Ohio each year. At present greater
emphasis is being placed on developing an early variety that
will have the combined good qualities of our two present
early varieties–Richland and Earlyana. Some of the material
under preliminary tests seems to exhibit these qualities.
“To date little attention has been given soybean varieties

regarding their reaction to the several soybean diseases now
present in Ohio. Although no great loss from diseases has
occurred in soybean production in the past, it is inevitable in
the future unless definite precautionary measures are taken.
The disease reaction of present varieties as well as varieties
being developed is being carefully studied so that growers
may avoid serious disease losses.
“Although Lincoln is an excellent variety it would
be better if it had greater lodging resistance and disease
resistance. Some improved strains with Lincoln as one parent
are now being tested that appear to have these qualities. But
in the cooperative testing work among states of the soybean
belt a new strain undergoes a vigorous examination, and
testing before it is released for commercial production.
Consequently, even though new superior selections are being
made each year, a minimum of five years is required to
properly evaluate these before the best can be determined for
seed increase. Another year or two of seed propagation under
close supervision must precede the release of the variety to
farmer-growers.
“Developing improved varieties is a time consuming
process. The Earlyana and Lincoln varieties are excellent
examples. Earlyana was first selected at the Indiana station in
1931 and Lincoln was first selected at Illinois in 1934. Both
of these were approved for release in 1943. The growing
seasons of 1943 and 1944 were reserved for controlled seed
increase and not until 1945 was seed of these two varieties
released for commercial production. Improved varieties
will continue to appear from time to time as the cooperative
breeding and testing work continues.”
Four maps of the state, including the outline of each
county, show: (1) Where soybeans were grown in Ohio (1943
data, each dot represents 2,000 acres for grain). (2) Areas
adapted to the Richland soybean variety. Right-sloping slash
= Early enough to precede winter wheat. xxx = Full season.
(3) Shaded area shows Lincoln adaptation. xxx = Fullseason. (4) Earlyana fits northern Ohio. Right sloping slash
= early enough to precede winter wheat. In the unshaded
area Earlyana matures earlier than necessary even for wheat
seeding. Address: Extension Agronomist, Ohio State Univ.
712. Calland, J.W. 1945. Soybeans in 1945. Soybean Digest.
April. p. 7-9, 21.
• Summary: From an address before the American Society
of Farm Managers and Rural Appraisers. Discusses factors
which have a bearing on the future of soybeans.
Contents: Introduction. Plans for 1945 crops. Soil
productivity. Harvest time. New varieties. Plant half of
Cornbelt. Future outlook.
Photos show: (1) “One of the advantages of the new
Lincoln soybean over the older varieties is a higher yield
of oil. Dr. D.F. Beard, extension agronomist of Ohio State
University, left, and Dr. J. Boyd Page of the University,
compare the oil obtained from Lincoln and a standard
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variety. That in the tube at left is Lincoln. Dr. Beard says an
acre of Lincolns produced 376 pounds of oil as compared
to 302 by a standard variety.” (2) “Through dealer displays
and by representatives on farm programs the J.I. Case Co. is
doing some important work with soil conservation. Here two
fathers and two sons study a display in the Weiss Hardware
Co. store at Allentown, Wisconsin. From left to right Dad
Jos. Bingen and son Edgar; Son Alois Doll and Dad Arthur.”
(3) “Harvest time: Father and son harvest soybeans near
Mt. Vernon, Iowa. On the tractor is Luther Plattenberger, on
the combine is son, Robert. The two own and farm two farms
totaling 320 acres.”
“Last year the United States harvested a 200 million
bushel crop of soybeans. What happens to a crop of 200
million bushels after we grow it? Of the total of 15 million
acres planted to soybeans in 1943, two-thirds, or 11 million
acres, were harvested as beans. Again two-thirds of these
beans were processed [crushed]–about 132 million bushels,
the balance going for seed, carry-over and feed on the farms
where they were grown.
“Here are the products obtained from this 132 million
bushels processed: 600,000 tons of soybean oil; three million
tons of oil meal; and 300,000 tons of soy flour, grits, and
flakes.
“Here is how–in war time–these products were used:
90 percent of the meal was used for livestock and poultry
feeds; the balance going into flour, flakes and grits for human
consumption. A little meal found its way into glue for P.T.
boats and into plastics for pistol-grips and helmets.
“Ninety-five percent of the oil went to products for
human consumption, largely shortening, margarine, and
salad oils for the use of our civilians, armed forces and lendlease. The balance of the oil went for industrial uses having
priorities such as soap, protective coverings, textile and
leather processing, glycerine, medicines, and printers ink.”
Address: Director of Agronomic Research, Central Soya Co.
713. Soybean Digest. 1945. As weed killers. June. p. 18-19.
• Summary: “Many farmers have found that soybeans are
one of the best smother crops to use in killing noxious
perennial weeds such as quack grass, Canada thistle or
bindweed.
“E.P. Sylwester, Iowa State College plant pathologist,
reports that the use of soybeans along with a program of
plowing and cultivation not only will destroy the weeds but
will bring the land back up to good production standards.
Plans should be made to follow the program more than one
year, with these general steps recommended.
“1. The infested area should be plowed in the spring as
soon as weed growth starts.
“2. A spring tooth harrow or surface cultivator should
be used on the ground at 10-day intervals or whenever new
weed growth appears.
“3. Plow the ground again about May 30.

“4. Prepare a firm seedbed and drill inoculated soybeans
the same day at the rate of three bushels per acre.
“5. Harvest the beans when ripe. Plow immediately and
resume fallow operations.
“6. Repeat the process every year until the weeds are
eradicated.
“On rolling ground the beans should be planted on the
contour. It is often a good plan to seed rye in October after
the beans have been harvested. The rye can be plowed under
in the spring and soybeans planted again.”
Note that no herbicides are used in this program.
714. Barnes, E.E. 1945. Defoliating soybeans [with
cyanamid dust] to facilitate harvesting. Soybean Digest. July.
p. 8-10.
• Summary: “Where soybeans are raised for seed, the
combine has proven to be the most popular means of
harvesting them. However, if this implement is used, it is
necessary in most cases to wait until there is a killing frost
before the crop can be harvested. This is necessary so that the
leaves will have dried up or fallen from the soybean plants
and that any weeds will have dried so they will not interfere
with the operation of the combine or with the soybean grain
keeping in storage.
“This delay in harvesting has two undesirable aspects.
First, it usually delays harvest until it is impossible to seed a
fall-sown cereal on time. Second, harvesting may be delayed
until bad weathers sets in; in fact, it may be impossible to
harvest the crop at all as happened in many places in the fall
of 1942.
“If the plants could be killed immediately after maturity,
thus making it unnecessary to wait for a frost, harvesting
could be advanced materially in many seasons. A recently
developed practice of using powdered cyanamid to defoliate
cotton before picking suggested this method of defoliating
soybean plants. Experiments were started at the Ohio
Agricultural Station in 1943 to determine the rate at which
cyanamid dust must be applied to soybeans to defoliate
them and also to determine the length of time required after
dusting before combining could be started.”
Note: This is the earliest article seen concerning
intentional chemical defoliation of soybeans. Address: Ohio
Agric. Exp. Station.
715. Smith, Harry C. 1945. 21 years of soybean harvesting.
Soybean Digest. July. p. 11-12.
• Summary: Discusses the early use of the combine in
harvesting soybeans, and the importance of the combine in
transforming the soybean into a major American crop. “The
growing of soybeans as a major grain producing crop did not
become of importance until about 1924. It was first grown
in America as a forage or hay crop and a soil builder. Many,
at that time, knew of the varied possibilities the soybean
possessed as a grain crop but because there was no suitable
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equipment to harvest such a crop of ripened grain, its field
was limited.
“The same equipment that planted and harvested the
yearly wheat crop was used to harvest the bean, namely, the
grain drill, the grain binder and stationary thresher.
“The soybean, when grown to maturity and ripened,
shatters out of the pod quite easily. Consequently, the grain
binder caused quite a loss in cutting and binding the crop.
Also, the soybean kernel cracks or breaks quite easily, and
the stationary grain thresher damaged too great a percentage
of beans in threshing what was left of the crop after the
binder and attendant handlings had taken their toll of losses.
These losses plus the costs of seeding and cultivating–plus
the absence of a visible market for soybeans as a product–
stifled anyone’s enthusiasm for growing the crop extensively.
“Gene Staley, founder of The Staley Co. of Decatur,
Illinois and Garwood Brothers, Stonington, Illinois, the
former a processor and the latter producers; partly through
environment and partly through faith and vision might well
be given credit for creating the impetus that started the
phenomenal growth of the soybean industry.”
It was the Garwood Brothers who first showed the world
that soybeans could be grown without excessive crop losses
or without exorbitant hand labor costs. The displacing of
the horse with trucks and motor cars had cut deep inroads in
the oats market. Visualizing the necessity for another farm
crop to take the place of this loss of a market for their oat
crop, the Garwoods turned to soybeans and a study of the
attending problems. Their study of the harvesting problem
took them to the makers of the combined wheat harvesters
that had already proven successful in wheat growing areas.
“Here, the Garwoods were rebuffed with the usual
barrier that confounds every new enterprise. They visited
two prominent manufacturers of combine-harvesters and
were told that it was neither practicable nor possible to try
to harvest a crop or ripe soybeans with a ‘wheat machine.’
This, however, did not stop them. They next visited the
Massey-Harris Harvester Co. Here their story was greeted
with a note of optimism. An agreement was eventually made
whereby a Massey-Harris Reaper Thresher built to cut a 12foot swath would be sent to the Garwood farms and tried out
in a field of ripened beans at no cost to them if the machine’s
operations proved unsuccessful. After some changes and
alterations had been made by the Massey-Harris engineers,
the reaper thresher was accepted by the Garwood Brothers as
a successful and economical harvester of ripe soybeans.”
“Before the advent of this equipment (1924) 13 manhours, 29 horse-hours and three-quarters of a tractor hour
where required to grow and harvest 1 acre of soybeans. Now
an acre can be grown and harvested with 3.7 man-hours and
2.1 tractor hours. The horse had practically disappeared from
this field of activity.”
A large photo shows a six-foot clipper type combine,
pulled by a tractor, harvesting a field of soybeans.

Note: This is the earliest document seen (June 2021) that
mentions the term “wheat harvester” in connection with soy
bean production. Address: Service Manager, Massey-Harris
Co., Racine, Wisconsin.
716. Scott, W.M. 1945. Soybeans to the rescue: In 1908 and
in 1945. One of the South’s old soybean men harvested his
first crop with a cane knife. Soybean Digest. Aug. p. 11.
• Summary: “My interest in soybeans started in 1908 when
the cotton boll weevil first made its appearance in this
territory in its invasion east and north across the Cottonbelt.
Like most farmers I had to look to other crops, with a
resulting change in my farming operations. I went to oats
and lespedeza hay, corn and soybeans, cattle and hogs. This
reduced my cotton acreage about half. Naturally, this was a
drastic change. It took several years to accomplish...
“I had planted soybeans long enough to know their value
as a soil building crop, and had found them better than peas.
So I increased my soybean acreage, planting some broadcast
for hay, and some in rows to be harvested for seed.
“As the years went on more people became interested,
among them our local cotton oil mill, so in 1910 I harvested
enough Mammoth Yellow soybeans for the oil mill to crush
and get a tank of oil. They in turn gave me the oil meal
which was fed to cattle, hogs and a small amount to mules.
“Since this was before the day of any type of harvester,
that I knew of at any rate, I harvested these beans by cutting
them with a cane knife and beat them over a small mesh wire
stretched across a wagon bed. Primitive, yes, but we got the
beans. At that time labor was plentiful and cheap. I believe
it was in 1912 that I bought a row harvester that beat the
beans off the stalk as you drove the team along, an awkward,
ungainly thing, but an improvement on the wagon.”
“I have found that at present the Ogden, Ralsoy and
Macoupin” give the best results for early maturing beans.
Photos show: (1) A field of Ogdens that yielded 40 bushels/
acre. (2) Ralsoys in full bloom, 15 July 1945. Address:
Tallulah, Louisiana.
717. Bailey, M.V. 1945. Defoliation of plants for profit.
Scientific Monthly 61:234-36. Sept.
• Summary: In photosynthesis, a reaction which takes place
in the green leaves of plants, carbon dioxide from the air,
water from the soil, and energy from the sun, are elaborated
into sugars. This is undoubtedly the most important chemical
reaction known to humans, as our food, clothing, heat,
and shelter are practically all the direct or indirect result
of it. “It is in the younger leaves of plants that most of the
photosynthesis occurs, whereas the more mature leaves
usually serve chiefly as organs of water and food storage
for the plants.” Yet after the leaves of many deciduous crop
plants reach a certain stage of maturity, they become useless
and a hindrance to the production of seed, fruit, or fiber. Too
many large leaves may delay maturity of the early fruit. This
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phenomenon has been most widely studied in cotton.
“In most seasons the seed of the soybean dries out on
the plant only very slowly, and harvesting is consequently
delayed. This is largely because the loss of water by
transpiration forces the leaves to continue to pull water from
the soil through the plant stems long after the same leaves
lose their usefulness in increasing seed production.”
Calcium cyanamide is the active ingredient in a
commercial chemical dust when can be used for chemical
defoliation of various plants. “Applied dry on leaf surfaces,
when dew is present or when dew will form in a few hours
after treatment, it quickly combines with water and with
the respiration of the leaf cells, causing cell deterioration,
but does not harm the leaf petiole or stem of the plant. The
active chemical causing this lethal effect on the living cells is
not stable. By the time the leaf cells are killed it has further
reacted with water to form harmless compounds...”
When plants are defoliated late in the season, the fruit
or seed matures much more rapidly and is ready for harvest
at a much earlier-than-normal date. “The Midwest soybean
acreage has been greatly expanded because of the war, but
farmers have not yet found the proper place for this crop in
their usual rotations. Wheat should logically follow beans,
but the latter mature so late that the best wheat seeding dates
are past before the beans are ripe enough to harvest and
store... Chemical defoliation of the plants any time after the
seeds lose their green color causes rapid loss of moisture
without reduction in yield or quality of seed.
“The date of safe harvesting is, consequently, advanced
a few weeks, and the harvesting operation is greatly
simplified because there is much less quantity of plant
material to go through the combining machine. In years of
bad weather in late fall and early winter many beans are lost
by storm damage because they cannot be harvested early.
Defoliation permits of harvesting before the average dates
for damaging storms.” Address: American Cyanamid Co.
718. Park, J.B. 1945. Twenty-nine years with soybeans in
Ohio. Soybean Digest. Sept. p. 25, 53.
• Summary: “When I moved to Ohio in 1916 soybean fields
were hard to find. The only important use for the crop was
hay where clover failed.” In the early days, the plants lodged
badly and soon after maturity the beans shattered from the
pods. “Methods of harvesting the crop were the binder, the
mower with windrower attached and the old self-rake reaper.
Threshing machines were adjusted for beans by changes
in cylinder speed, in concaves and in screens.” Major
changes occurred with the introduction of new varieties
and–most important–the combine. The combine made
large-scale production of soybeans possible by lowering
labor requirements and reducing bean losses due both to
bad weather and to shattering in handling. Address: Dep. of
Agronomy, Ohio State Univ.

719. Pillsbury Mills, Inc., Soy Mills Division. 1945. Our
compliments to the soybean growers of America (Ad).
Soybean Digest. Sept. p. 12.
• Summary: This ½-page ad states: “Your effort to provide
an ever-increasing supply of soybeans has made tremendous
expansion in the soybean processing industry possible.
Processing plants at Clinton and Centerville, Iowa.” A photo
shows a tractor cultivating a field of soybeans planted in
rows. Address: Clinton, Iowa; Centerville, Iowa.
720. Uhland, R.E. 1945. Soil conservation in soybean
production (Continued–Document part II). Soybean Digest.
Sept. p. 28-30.
• Summary: (Continued): Short-time tests reported in Ohio
Bulletin 384 and Illinois Bulletin 462 for comparing grain
yields for soybeans drilled solid and soybeans planted in 24inch rows showed a slight advantage in favor of the 24-inch
rows. It is pointed out, however, in the Illinois bulletin that
yield is not the only consideration, but that relative growing
costs, competition with other crops (mainly corn) for labor
and equipment, and relative control of weeds also must be
taken into consideration. Growing costs usually are higher
when the beans are planted in rows far enough apart to be
cultivated two or three times with a row cultivator. Coming
at the same season, these cultivations are likely to compete
with corn for labor and equipment; therefore there is an
added advantage to drilling the soybeans.
“Research findings show that by increasing the acreage
of rowed beans the erosion losses will be increased markedly
on sloping land. They also show that the removal of surface
soil by erosion sharply lowered the yield of beans. For the
Shelby soil, the loss of each inch of surface soil lowered the
per acre yield from 1.2 bushels to 2.4 bushels. These losses
can be reduced materially by using terraces, with contour
tillage as necessary supporting soil conservation practices for
soybean rotations.
“Fertilizer Lessens Losses: The use of lime and fertilizer
in the rotation will boost the bean yield further and greatly
lessen the erosion losses. Soybeans draw heavily on the
mineral supply in the soil. Based upon chemical analyses, a
30-bushel crop of soybeans removes from the soil almost as
much phosphorus, twice as much potash and five times as
much lime as does an 80-bushel corn crop.
“Contour tillage for the 5-year period 1939-1943 in
Illinois increased the yield of soybeans 2.7 bushels over
those planted up-and-down the slope. In Missouri, records
for 1942 show yield increases of 12 to 15 percent where
contouring was practiced. For Iowa, the increase was 3.2
bushels in 1942 and 2.2 bushels in 1943.
“Results at the Bethany Soil Conservation Station show
that contour cultivation in preparing land for small grain and
for producing corn over a 7-year period reduced the water
loss an average of 20 percent, and the soil loss by 52 percent.
Equally as marked reductions in soil and water losses may be
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expected from practicing this type of cultivation in producing
soybeans and by growing soybeans in place of corn, rather
than in addition to corn.
“Farmers will be well advised to give careful
consideration to these soil conservation measures in postwar
production of this important crop so that they can continue
to produce satisfactory yields of soybeans, as well as other
crops, without undue injury to their basic asset–the soil.”
Address: USDA Soil Conservation Service.
721. Crickman, C.W. 1945. Feed grains and meat animals
in war and peace. USDA Bureau of Agricultural Economics.
FM 51. 55 p. Nov.
• Summary: Meat production in the USA climbed
dramatically from 1935 to 1944, when it reached an all-time
record. Pork was the leading meat during most of the period
from 1912 to 1944, followed by beef and veal, with lamb and
mutton far behind.
The number of horses and mules on American farms
peaked in about 1917; by 1943 the number had dropped by
half–as they were replaced by mechanical power (tractors
and automobiles).
722. Massey, George F. 1945. Contribution of power
machinery. Soybean Digest. Nov. p. 18-19.
• Summary: Today only one-fifth as much labor is required
to produce a bushel of soybeans as was required in 1920,
thanks to ever-improving farm machines–especially the
combine, which resulted from the marriage of the grain
harvester and the grain thresher. “It was fortunate for the
American soybean industry that the combination of the grain
harvester and thresher into one field-operating unit, known
as the combine, came along when it did. Without such a
machine the soybean could never have advanced by such
leaps and bounds into the very middle of our agricultural
picture.”
“Certainly the soybean belt could never have been
served by the combine without the tractor. Now the selfpropelled combine, in all its up-to-date array of rubber tires
and expert design, has entered the scene and, with the war
behind us, will effect even larger economies with adequate
factory production.
“Essentially it is a one-man outfit built around a tractor.
It short-cuts the whole harvesting operation. Many soybean
growers hail it and are eager to use it when the time comes,
perhaps a season or so after V-J Day.”
G. Heartsill Banks was the first American to demonstrate
that the narrow-row method of planting and cultivating
soybeans had great merit. He did this in about 1915 at
Colton College, a few miles outside Memphis, Tennessee,
planting the soybeans in rows 16 inches apart. Today Banks
is superintendent of the new Ralston-Purina soybean mill in
Kansas City, Missouri.

723. Re: The Quirk Farms. 1945? Letter of memorandum. 1
p. Typed. Undated.
• Summary: “In January 1931, Mr. [Henry] Ford purchased
all of the outstanding capital stock (782 shares) of the Quirk
Farms, a Michigan Corporation, for $300,000... Mr. Ford
by this transaction acquired approximately 1748 acres of
farm land in Van Buren Township, southeast of the city of
Ypsilanti...
For convenience only, the corporation held title to
these lands and some 200 other purchases of approximately
12,500 acres costing in the neighborhood of $1,650,000 in
the Townships of Clinton, Macon, Milan, Raisin, Saline,
Superior, Tecumseh, Van Buren and Ypsilanti. Mr. Ford
paid taxes, upkeep and maintenance expenses and all other
charges which accrued.
“In 1945, after all of these lands had been disposed of,
the corporation [Quirk Farms] was dissolved.”
Note 1. By Jan. 1931, just before Henry Ford bought the
Quirk Farms, he owned 8,486 acres in southern Michigan.
Over the years, almost all of this land, which was part of
the Ford Farms, was used for agriculture. This land was
sold in 1945, the year the Ford Motor Co. was liquidating
many of its peripheral assets to try to offset its large losses
in automotive manufacturing. Note 2. The acquisition of
Henry Ford Farms took place principally during two periods:
1909-19 in the Dearborn area and 1931-34 in the Tecumseh,
Michigan, area. During the first 15 years or so, Ford’s
experiments focused on application of tractors to farming.
During the second period, experiments focused on the use
of farm crops (including soybeans) for industrial, non-food
applications. Until the great farm depression of 1921-23, the
emphasis had been entirely on increasing farm efficiency and
productivity. During and after that depression the emphasis
was on finding new uses for the abundant / surplus farm
crops.
Courtesy of Henry Ford Museum & Greenfield Village
Archives (Dearborn, Michigan). Records of L.J. Thompson,
Acc. 844, Box 1.
724. Henson, Paul R.; Carr, Robert S. 1946. Soybean
varieties and dates of planting in the Yazoo-Mississippi
Delta. Mississippi Agricultural Experiment Station, Bulletin
No. 428. 12 p. Jan.
• Summary: “Summary: Uniform soybean variety tests
were located at Tunica, Stoneville, Anchorage, Satartia,
and Onward in 1945. Yields, other agronomic data, and the
chemical composition of the strains and varieties have been
summarized according to maturity.
“The strains C101 and S100 have yielded significantly
more than Macoupin, a commonly known commercial
variety of these strains maturing in early September. The
variety, S100, is taller, produces seed of slightly higher
quality and matures approximately 10 days later than C101.
S100 is low in oil, while C101 is a good oil bean containing
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approximately 2 percent more oil than S100. One serious
objection to these early maturing strains when grown in the
Delta is the low quality of seed produced. In the past, Delta
farmers have reported low germination of Macoupin due
to adverse conditions encountered at harvest and during
the storage period. It is expected that similar problems will
prevail with these strains.
“Ogden is definitely the highest yielding variety of
those normally maturing between October 1 and 15. The
2-year average yield of this variety at Tunica, Stoneville, and
Anchorage, was 34.5 bushels or 40 percent more than the
next highest yielding variety. The chief objection to Ogden
is that it shatters on certain soil types and under dry climatic
conditions at harvest. It has been observed that shattering is
more severe on light or droughty [dry] soils and on heavier
soils of low fertility. Even on soils where shattering usually
occurs, many farmers prefer Ogden to such non-shattering,
lower yielding varieties, as Arksoy 2913 and Ralsoy.
“In the breeding program under way at the Delta Station,
plants coming out of crosses between Ogden and other
varieties are being studied. It is hoped that strains carrying
the high yield of Ogden and the nun-shattering habit of
Arksoy will be developed.
“Of the varieties normally maturing the last half of
October, Volstate and Roanoke, were equally productive.
These varieties are similar in many respects and differ in
that the oil content of Roanoke is slightly higher than that
of Volstate. Both are non-shattering, erect growing, and of
sufficient height to combine readily. Wood’s Yellow has
been quite productive in a number of locations in the Delta;
however, it is low in oil and shatters under dry conditions.
To farmers growing a large acreage of soybeans, the practice
of planting the acreage to varieties of different maturity to
increase the optimum combining period seems advisable,
particularly in the production of soybeans for oil.
“The late maturing varieties have not been as productive
or as high in content of oil as the better varieties of earlier
maturity. The yields of strictly grain types, such as Mamotan,
Mamloxi, Delsta, and Nanda have not been greatly different
from those of the tall growing Louisiana strains, Acadian,
L.Z., and Pelican. These late varieties are particularly well
suited for inter-planting in corn in that they usually mature
after the corn crop is made. Appreciably lower seed yields
were obtained from the hay varieties, Avoyelles, Gatan, Red
Tanner, and from two vegetable varieties, Cherokee and
Seminole.”
Introduction: “Soybean variety and dates of planting
tests have been conducted at the Delta Experiment Station,
Stoneville, Mississippi, for a number of years. In 1943 the
program of the U.S. Regional Soybean Laboratory was
enlarged to include 12 southern states with headquarters for
the Southern section at Stoneville, Mississippi. As a part
of this program, uniform variety tests have been conducted
at a number of locations in the Yazoo-Mississippi Delta.

The results of these variety tests and a study of the dates of
planting at the Delta Station are reported herein.” Address:
Mississippi State College, Agric. Exp. Station.
725. Honduras Agricola. 1946. La soya: Excellente alimento
para el hombre como para el ganado y valiosa materia prima
de numerosos usos industriales [The soybean: Excellent food
for people and for livestock and valuable raw material with
numerous industrial uses]. No. 14 & 15. p. 7-9. Jan/Feb.; No.
16. p. 10-11. March; No. 17. p. 16-17. April; No. 18. p. 1819. May; No. 19 & 20. p. 17-18. June/July; No. 21. p. 10-13.
Aug. [Spa]
• Summary: Contents continued: No. 14 & 15: Varieties.
Fertilizer and manure to prepare the soil. Inoculation with
bacteria. Time of sowing. Methods of sowing. Plant density.
Depth of sowing.
No. 16: Tillage (Labores). Rotations. Mixed cultures:
Soya and maize, soya and Sudan grass pasture, Soya and
sorghum (zahina). Harmful animals (especially insects).
Diseases. II: The harvest. Introduction. Cutting and
preparation of soya for dry forage or hay. Time of harvest
and reaping
No. 17: Method of harvest. Curing the pasture or
hay. Baling the hay. Exhaustion of the soil. Harvest and
preparation of the grain. Time of gathering. Methods of
reaping. Curing and manipulation. Threshing.
No. 18: Special machines. Exhaustion of the soil.
Storage of the seeds. II. Uses of soybeans. Introduction:
The plant. The flour made from the seed. Green vegetable
soybeans and sprouts (Las soyas verdes y grillos). Dry
soybeans (Las soyas secas) and products made from
them. The oil and its uses. The soybean as a human food:
Introduction, dry soybeans, green vegetable soybeans (Soyas
frescas). Soy sprouts.
No. 19 & 20: Introduction. Flour. Oil. Soy sauce.
Soymilk. Soy curds or tofu (Cuajada o requesón de soya).
Soybeans as food for animals. Soy oil. Extraction of soy oil.
Issue No 21: Uses of the oil. Soybean meal (pulpa, o
bagazo de soya; which remains after extraction of the oil).
Use of soy meal [or flour] in human foods. The meal as a
feed for livestock, for poultry, and as a fertilizer. Soy hay:
For fattening cattle, for dairy cows, for mules and horses, for
other animals. Soya pastaderos. Fresh soy forage. Soya for
ensilage. Soy straw. Soya as a green manure.
On page 10 of this last part is a full-page cartoon of a
woman with fruits and a cooked chicken. “Soya is the ideal
food for children; it nourishes more and costs less. It is a
good source of proteins, oils, carbohydrates, and vitamins.
It can serve as a substitute for milk, eggs, meat, fruits,
and pulses or vegetables (legumbres).” Page 11 states that
people interested in planting soybeans can contact Prof.
Raul Zaldivar, Director of the Rural School at Toncontin
for Training Elementary Teachers (Director de la Escuela
Normal Rural de Toncontin), Tegucigalpa, Honduras.
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Address: Honduras.
726. Calland, J.W. 1946. Cultural practices in Illinois.
Soybean Digest. March. p. 10-11, 24.
• Summary: “This is the second of three articles on cultural
practice surveys by Mr. Calland. The first one covering the
Indiana survey appeared in February” [1946]. The Ohio
survey will soon be treated in an upcoming issue.
“More than 1,100 farmers in 10 north central Illinois
counties (Footnote: Dewitt, Iroquois, Kankakee, Champaign,
Livingston, Vermillion, Piatt, Macon, McLlean and Ford
Counties) at the request of their farm advisers have told in
detail how they grew 64,000 acres of soybeans on their farms
in 1944. Summarizing their reports we can see just about
how the crop is produced in these typical soybean counties
which grow one-third of the Illinois soybean crop. Probably
their practices are about the same as those used by the
growers over much of the soybean area of the state.
“An average soybean grower in these counties grew
about 58 acres of beans in 1944 and got a yield of 25 bushels
an acre. Forty-two percent planted them solid with a yield of
24.6 bushels while 58 percent planted in rows and got 25.3
bushels–0.7 of a bushel extra. It was wetter in 1945, weeds
were worse and the difference probably was more in favor of
the rowed beans. Only one grower out of four plants solid in
Livingston and Kankakee Counties but two out of three still
plant solid in Vermillion and Macon. Those planting solid
used 1.6 bushels of seed on each acre while row planters
used 1.1 bushels. The saving on high priced seed, better
weed control, and earlier harvest are generally mentioned as
reasons for the steady increase in row planting.”
Much more detail is given. Photos show: (1) A large
field of soybeans planted solid. “Proper cultural operations
control weeds in solid soybeans.” (2) A large field of
soybeans planted in rows. “Narrow rows gave definitely
better yields than wide rows or solid seedings in this survey.”
(3) A man on a tractor, pulling a planter. “Approximately
one-half of the soybeans grown in the Cornbelt are planted
solid.”
Tables show: (1) Comparative yield of row soybeans
(633 growers). (2) Choice of varieties and variety yields. (3)
Yield based on various planting dates–1944. (4) Preceding
crops. Following crops. (5) Number and size of combines
owned. Address: Director of Agronomic Research, Central
Soya Co. Inc.
727. Frame, B.H. 1946. The operators’ cost of producing
some field crops in central Missouri. Missouri Agricultural
Experiment Station, Research Bulletin No. 399. 35 p. March.
• Summary: The total operator’s costs of product for
soybeans was $0.771 per bushel. This was relatively high.
Machine picked corn was $0.527, combined wheat was
$0.627. Only cut and threshed wheat was higher at $0.973.
Partial contents: Time requirement of different crops:

Per hour cost of man labor, horse labor cost, tractor power,
equipment cost, the cost of special machine hire. Address:
Columbia, Missouri.
728. Kalton, R.R. 1946. Factors affecting soybean yields.
Soybean Digest. March. p. 18-19.
• Summary: From a talk by R.R. Kalton before a Farm
and Home Week audience at Ames, Iowa in February.
Recommendations are for Iowa.
“There are a number of important points that must be
considered in order to obtain maximum yields of soybeans.
Of course, the first essential is the selection of a good,
recommended variety. Other significant factors affecting
yields are date and rate of planting, inoculation, row width,
cultivation, soil fertility, harvesting methods, and seedbed
preparation. Each of these will be discussed briefly in the
following sections in the light of the most recent information
available.
“Date of planting studies just completed indicate that
the best yields are obtained when planting is done early, May
15-25, if planting in rows. If beans are to be drilled solid,
planting should be delayed until the last week in May to
allow more time to kill weeds.
“The correct rate of planting soybeans should give a
thick enough stand to smother weeds in the row and still
conserve on the seed supply. The best rate of planting for
medium width rows (rows averaging 28-32 inches apart)
is about one bushel per acre. Forty-five to 50 pounds of
seed per acre are sufficient for wide rows (rows 40-42
inches apart). If drilling the beans solid, 2 bushels per acre
are satisfactory. All of these rates are based on good seed
with high germination and few cracked beans. Increased
allowances must be made for poor germination and more
than a few cracked seeds. As for inoculation, the best
answer is to inoculate all seed planted with a good soybean
inoculant. It is the cheapest insurance available for high
yields.
“Yield tests with different row widths have been
carried out in several states in this area. The results show
that medium width rows gave higher yields of grain than
either wide-spaced or solid-planted rows. The spacing of
rows should be as narrow as the tractor tread and cultivating
equipment will permit. If narrowing the planter and
cultivating equipment is not practical, the gauge marker on
the planter may be shortened, giving alternate width rows of
about 24-28 inches and 36-42 inches. This practice increases
the number of rows in the field and helps increase yields.
Removing the outside sweeps on the cultivator enables
cultivation to go ahead as usual.
“Weeds are by far the greatest menace to high soybean
yields. Weed control should start even before planting with
thorough surface tillage. Cultivation to kill weeds should be
started as soon as the beans come through the ground. The
rotary hoe, weeder, or harrow, all serve satisfactorily for
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early cultivation. They also can be used for breaking a soil
crust before the beans come up. These implements should
be used several times, if necessary, until the beans are 6-8
inches high. After the beans are 6-8 inches high, one to three
row-cultivations generally give sufficient weed control.
Sweep shovels do a good job and leave the field smoother for
combining.
“Soybeans, like corn, do respond to higher levels of soil
fertility. However, little, if any, increase in yield has been
obtained by direct applications of fertilizer to the soybean
crop. Therefore, it is best to use fertilizers on other crops in
the rotation, and keep up soybean yields by trying to keep all
the good land on the farm in a high state of fertility.
“A well prepared seedbed is essential for a good soybean
crop. When beans follow corn, either fall or early spring
plowing is satisfactory. Several workings with the disk and
harrow help to free the land of weeds before planting. In a
dry spring, firming the soil with a cultipacker may prove
beneficial to germination.
“Practically all soybeans grown for seed are now
harvested with a combine. Even though this method
undoubtedly is the cheapest and easiest method of
harvesting, it too may play a vital role in bringing about
maximum yields. Improper adjustments, or combining at the
wrong time, may cause considerable loss of beans through
shattering, cracking, and poor threshing. Therefore, proper
adjustments and combining at the right time are necessary to
harvest the greatest possible yield of beans.
“Although the factors in the preceding paragraphs may
not all seem of consequence in the attainment of maximum
soybean yields, it is an established fact that the farmers in
Iowa who have been getting yields of 25-35 bushels per
acre the last few years have been following most of these
recommended practices. Average soybean yields in Iowa
during this same period have been between 18-20 bushels
per acre. Good cultural practices do assist the farmer in
realizing a greater return for his efforts.”
A photo shows Robert R. Kalton standing behind a table
as he addresses his audience at Iowa State College. Address:
Agent of the Div. of Forage Crops and Diseases, Iowa Agric.
Exp. Station.
729. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946 (Continued–Document
part IV). RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 133. April 8. 19? p.
• Summary: Page 17: “Dates of Planting Studies
“All agreed that additional information was needed on
dates of planting. There was, however, a wide divergence
of opinion on the method to use. One method suggested
was to plant all uniform groups at two or three dates. This
method would give valuable information on the intervarietal

response to date of planting but it did not meet with the
general approval of the group because of the lack of labor to
handle the added work involved. It was also felt by some of
the men that this method would not give all the information
needed.
“In some areas it is a customary practice to plant
soybeans after early crops, such as potatoes and small
grains. It was the opinion of the men from those areas that
an experiment should be conducted in which the late date of
plantings should actually follow the early crop. The general
opinion seemed to be that in a case of this kind, that at least
one entire uniform group should be used.
“There were others in the group who thought that this
test should be continued about the same as it has been in
the past. The method would be to use three or four varieties
adapted to that area and plant at several dates. Sufficient
dates would be used to find the extremes in planting dates.
“Since there were so many suggestions on methods of
conducting the date of planting experiment, it was decided
not to try to conduct a uniform plan. In each state where it is
thought necessary to work on this problem, an experiment
will be conducted that best suits that area.
“Thursday evening, February 14
“W.J. Morse gave an illustrated talk on soybean culture,
marketing, and utilisation in the Orient. Dr. J.S. Adams
showed a colored motion picture on the flame cultivator used
in killing weeds in cotton and to a small extent in soybeans.
In the use of the flame cultivator on soybeans two years ago
it was found that with slow speed the soybean plants were
injured more or less, cracking open the stems. With high
speed, there was much less injury. During the past summer
tests with the flame cultivator on soybeans showed no injury.
“Friday, February 15–H.Y. Marston, Chairman
“Report of the Soybean Pathological Work During the
Past Season and. Plans for the Coming Year presented by
W.B. Allington.
“The following members participated in the pathological
conference:
“S. Chilton
“E.M. Cralley
“S.G. Lehman
“J.L. Weimer
“W.B. Allington
“Soybean seed treatments in 1945 increased stands
in most instances but increases in seed yield were not
significant. Arasan proved to be consistently better than
the other chemicals used. Dr. Cralley reported one case in
Arkansas where N.I. Ceresan was outstanding in increasing
the stand as contrasted to the other chemicals. It was agreed
that the seed treatment test should be revised in 1946 and
that 5 seed lots be used, each lot being affected by a specific
disease or condition. Only one chemical, Arasan, is to be
used at the 2 oz/bu. rate. Three dates of planting are to be
recommended but the number of dates at each location
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was left to the judgment of the cooperator. Notes are to be
taken on stand and disease control but the harvesting for
yield is optional. The question was discussed relative to
the possibility of recommending a lower rate of seeding
of soybeans in combination with seed treatment but no
specific conclusion was reached. Dr. Lehman reported that
his data indicated a differential response of varieties to seed
treatment, the variety Herman responding better than most
others.
“The testing of varieties for resistance to Sclerotium
rolfsii by Dr. Weimer at Experiment, Georgia, has disclosed
no resistance. Most of the varieties in all the uniform yield
nurseries have been tested. The method used consists of
growing the inoculum on sterile oats in giant cultures and
placing the inoculum in contact with the base of the plants,
covering it later with a small amount of soil. In 1944, a few
plants in several varieties survived. Seed was saved from
these plants and planted in 1945 in plant rows which ware
inoculated. All of these plants were readily killed by the
fungus, indicating that the plants had merely escaped and
had no resistance of importance. In another test, plants were
grown at various spacings in the row which was inoculated
at one end by the same method. The plants at the point of
inoculation were killed but the infection failed to spread
along the row, even in cases where the plants were so thick
that they were almost in contact with each other. This
indicates that the soil environment was not too favorable
for the disease, since in nature the fungus is commonly
observed to spread from plant to plant on the surface. There
is a question, however, as to whether the method used for
inoculation is not too drastic, covering up some useful
resistance. It was agreed that the present method was rapidly
eliminating all the varieties as a source of resistance, and that
if none are found to be resistant, the method might then be
revised if possible and the tests made over again.
“The nematode resistance tests at Experiment, Georgia,
were not productive in 1945 due to lack of infection. It was
agreed that the test should be abandoned at that location
and that Dr. Weimer and Mr. Stephens make tests at or
near Tifton, Georgia, where nematode infection is more
dependable. The possibility of biologic races of nematodes
affecting varieties differently was recognized and discussed.
It is the plan that a test will be made also in 1946 at Raleigh,
North Carolina, under the direction of Dr. Lehman.
“The work on bacterial leaf spots (i.e. bacterial pustule
and bacterial blight) was discussed by Drs. Lehman and
Allington. The use of a power sprayer in field planted
nurseries, delivering the bacterial suspension against the
leaves with considerable force, was effective in inducing
epidemics suitable for disease resistance evaluation. The
time of day of inoculation. however, was shown to be very
important. The main consideration apparently was to be
sure to inoculate when stomata are wide open which, on
the varieties tested, proved to be during the brightest part

of the day. By using this method heavy infection was easily
secured and disease resistance evaluation could be made
about ten days later. The variety C.N.S. displayed extreme
resistance to bacterial pustule at Raleigh. North Carolina,
Columbia, Missouri, and Urbana, Illinois, where it was tested
in artificially inoculated nurseries. Unfortunately it is very
susceptible to bacterial blight. The variety Ogden also has
considerable resistance to bacterial pustule but apparently
a different type than C.N.S. The Missouri strain S55-19
showed slight resistance to bacterial blight at Urbana. At
Raleigh, North Carolina, an experiment was conducted to
measure the damage caused by bacterial pustule. Certain
rows in the field were protected from infection by the use
of copper dusts. Highly significant increases in yield were
obtained in the protected rows. Certain dust failed to give
much protection. It was not entirely clear as to whether
the increase in yield was entirely due to protection or to
stimulation by copper. This work will be continued by Dr.
Lehman. The work in Dr. Lehman’s laboratory on purple
spot caused by a Cercorpora has shown that by proper
inoculation under high humidity conditions the fungus
infects the pods and induces the purpling of the seed. The
external symptoms on the pods are minute necrotic spots
and are apparently difficult to see. Heretofore it has not been
known to infect the pods. The information on brown stem
rot, found in 1944 and 1945 in the midwest, was presented.
The symptoms, consisting of browning of the stem pith and
eventual lodging and dying of the plants, was discussed. The
identity of the fungus responsible is unknown. Brown stem
rot was the cause of complete loss in some fields of Illinois
in 1945 and it is estimated that the central part of the state
sustained at least a 10 percent loss from this disease. It is
doubtful if this disease will appear in the South because of its
apparent low temperature requirements for development as
observed under artificially controlled conditions.
“Dr. Chilton at Baton Rouge [Louisiana] will direct
work on soybean diseases at that location starting in the near
future. He will be more interested at first in a survey type of
study in order to gain more information as to which diseases
are most damaging and most urgently need control measures.
“Diseases were not serious in any areas of the South
in 1945. Bacterial blight was quite prevalent as contrasted
to previous years, apparently because of the cool season.
Bacterial pustule was less severe than usual except in
isolated cases.
“Submitting Sales for Chemical Analysis.
“The work at the Laboratory can be speeded by (1)
Screening the samples over a hand sieve (8/64 x 3/4 suitable
for most varieties) to clean out split seeds, dirt, and other
foreign material and (2) include agronomic data sheets in
the package with the samples. Where an extra variety is
included in a uniform group, that variety with the agronomic
data should be inserted at the bottom of the page on the
sheet giving the data for that group. Blank data sheets can
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be obtained from the Laboratory to use to give the data for
supplemental tests, seed, of which are sent in for analysis.”
Address: U.S. Regional Soybean Industrial Products Lab.,
205 Old Agricultural Building, Urbana, Illinois.
730. Calland, J.W. 1946. Cultural practices in Ohio. Soybean
Digest. April. p. 14-16.
• Summary: Editor’s note: “The third of three articles on
soybean cultural practice surveys by Mr. Calland. Reports on
the Indiana and Illinois surveys appeared in the February and
march issues.”
“Fifteen hundred soybean growers in 18 of the
principal soybean counties of northwestern Ohio answered
questionnaires on how they grew their 1944 soybean crop
(Note: The counties were: Auglaize, Champaign, Delaware,
Hancock, Henry, Huron, Logan, Lucas, Marion, Mercer,
Morrow, Paulding, Putnam, Sandusky, Seneca, Union, Van
Wert, and Wood). This information was requested by the
county agents. The growers reports cover 50,000 acres of
soybeans. By summarizing these reports we can get a good
look at the cultural practices used in these 18 counties which
grow 54 percent of Ohio’s soybeans.
“The average soybean grower in these counties grew
33 acres of soybeans and harvested 21½ bushels to the acre.
Ninety-one percent planted their soybeans solid with a yield
of 21.3 bushels, while 9 percent planted in rows and got 22.7
bushels–1.4 bushels extra. In 13 of the 18 counties row beans
gave better yields than solid plantings. Weeds were much
worse in solid fields in 1945 and the yield advantage of row
beans was doubtless still greater than it was in 1944. In some
solid fields in 1945 weeds reduced the soybean yield by as
much as 10 bushels per acre.
“Growers in Morrow, Huron and Marion Counties
very definitely favor solid plantings with 99, 97 and 95
percent solid. On the row side of the picture Mercer County
leads with 27 percent in rows, followed by 20 percent in
Champaign and 18 percent in Lucas.
“Growers planting solid used 1.86 bushels of seed per
acre while row planters used 1.07 bushels. The reasons
given in other soybean growing areas for the decided swing
from solid to row planting have not caused Ohio growers to
change their seeding methods. However, it is to be expected
that the serious weed conditions of 1945 will influence a
larger proportion of farmers to plant in rows.
“Thirty-four of each 100 growers planting solid
cultivated their soybeans after planting. The other 66 did
not. This survey does not show what steps were taken to kill
weeds before planting, but the growers who cultivated their
solid beans harvested 0.9 of a bushel more beans per acre.
The greatest gain in yield for cultivation was 4.3 bushels
for Seneca County, while with growers in Logan, Sandusky,
Henry and Wood the increase for cultivating solid soybeans
ranged between 3 and 4 bushels per acre.
“The rotary hoe was used for 64 percent of the

cultivating done on solid beans, the spike-tooth harrow 27
percent, the weeder 7 percent and the cultipacker 2 percent.
Sixty-eight out of each 100 growers cultivated but once, 26
cultivated twice and six cultivated three times.
“Fifty-seven out of each 100 growers planting in rows
used the corn planter, 23 the grain drill and 20 used the
beet and bean drill. An interesting comparison appears
here. Beans planted with the corn planter had an average
row-width of 38 inches and a yield of 20.9 bushels; rows
planted with grain drill averaged 24 inches wide with a 24.4
bushel yield; while rows planted with the beet and bean drill
had an average row-width of 21 inches and a yield of 26.9
bushels. It seems that this difference in yield per acre is due
to row-width rather than to the implement used for planting
row beans; since we get similar results by grouping the rowwidths, regardless of implements used, into narrow, medium
and wide rows. See Table 1.
“Eighteen percent of the row beans got one cultivation,
36 percent got two, and 46 percent got three, 59 percent
of the cultivating was done with the regular cultivator, 30
percent with the rotary hoe, 7 percent with the harrow and 4
percent with the weeder.
“The Manchu, a variety in many instances so badly
mixed as to have almost lost its identity, continued to hold
first place in acreage planted in Ohio in 1944 with 38 percent
of the growers planting it. The stiff-stemmed Richland
was next in favor with 30 percent planting it, followed by
Dunfield, Mandell and Mingo. These five varieties account
for 90 percent of the soybean acreage in 1944.
“Only three varieties are recommended by the College
of Agriculture and the Experiment Station for planting in
Ohio in 1946.
“(1) Earlyana for the northern part of the state when
wheat is to follow soybeans;
“(2) Richland for use on fertile fields where other
varieties might go down;
“(3) Lincoln to replace all other mid-season varieties
such as Dunfield, Illini, Mandell, Manchu, Scioto and
Mingo.
“The kind of soil planted to soybeans very definitely
affected yields. Growers were asked to classify the soil as
dark, mixed or light. Twenty-six of each hundred growers
planted on dark soil with an average yield of 24.2 bushels,
61 classed the soil as mixed with a 21.2 bushels yield, and
13 said light soil and 20.6 bushels. This spread of 3.6 bushels
per acre between dark and light soils while not as large as
might have been expected still points out that while soybeans
may yield comparatively better than other crops on light soils
they also respond well to improved fertility. Similar surveys
gave an increase in yield of 7 bushels per acre for dark soils
over light in Illinois and 4.3 bushels in Indiana.
“Soil preparation did not greatly affect yield. Eightythree percent plowed their fields and took off 0.3 of a bushel
more beans per acre than the growers who used the disk
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rather than the plow.
“Apparently the fields in most of these 18 counties
now carry almost sufficient amounts of soybean inoculating
bacteria. It is quite generally agreed that the cost of properly
inoculating soybean seed is so low and the insurance value
so high that it is only good business to inoculate. Moreover,
the soybean may not be able to add to the soil’s nitrogen
supply unless these bacteria are present in sufficient
quantities. Growers in Ohio quite generally inoculate.
Eighty-eight percent of them inoculated in 1944 although the
increase in yield for inoculation was only 0.4 of a bushel per
acre.
“Table 3 indicates that the soybean has a long planting
season. It appears that, in 1944 at least, there was very little
difference in yield due to planting date for the eight weeks of
May and June. However, date of planting records for other
years definitely show a reduction in yield for mid-season
varieties when planted much after June 1, while the yield
of early maturing varieties is usually not much effected by
planting date any time in May or June.
“The place of soybeans in the rotation is always a moot
question. These growers were asked to name the crop which
preceded soybeans and the crop which would follow the
soybeans. Both the preceding and following crops are listed
in Table 4. While this does not, of course, show the entire
rotation scheme, it does show the place where soybeans
occur in the rotation.
“Corn seems to have preceded soybeans in about 55
percent of the fields and to have followed the soybean crop
in only 15 percent of the fields. Soybeans preceded soybeans
on one out of four fields and followed soybeans on one out
of five. Oats followed soybeans in one-third of the fields and
wheat in one-fourth. Thus a rather definite crop sequence of
corn, soybeans, small grain is indicated on about one-half of
the farms.
“One out of five growers fertilized the soybean crop, the
average application was 157 pounds to the acre. Seventy-one
percent of the fertilizer was applied in the rows, 22 percent
broadcast and seven percent plowed down. Fifty-one percent
of the growers who use fertilizer said the results were good,
10 percent fair, 27 percent poor and 11 percent gave results
as ‘unknown’.
“One out of three fields were fertilized in Delaware,
Huron, and Sandusky Counties, while only one grower out of
52 used fertilizer in Paulding County. The brands of fertilizer
used indicate that most growers fertilizing soybeans favor the
kind they have been accustomed to use on the corn crop.
“One-half of the growers own combines and 88 percent
say that the combine scatters the straw. The balance say their
straw is left in bunches. Combine manufacturers should
carefully study the proper disposal of soybean straw as it
comes from the combine. A great many farmers complain
about the difficulty of plowing down soybean straw. Table
5 shows the popularity of the 5 and 6 foot cuts, more than

three-fourths of the combines are of these two sizes.
Photos: (1) A man driving a tractor pulling a harrow.
Caption: “An early cultivation with the rotary hoe or
harrow is important for weed control. (2) A man driving a
tractor pulling a row planter. “Advantages of row-planting
soybeans: 1. Less seed. 2. Better weed control. 3. Earlier
harvest. 4. Better yields.
Tables: (1) Comparative yield of row soybeans (120
growers). The yield is highest (26.9 bu/acre) when the
planter used is a “beet & bean drill,” and when the width
between rows is all small (20-28 inches). (2) Choice of
variety and variety yields. The three most popular varieties
are Manchu, Richland, and Dunfield. (2a) Summary of
soybean cultural practices, 1944 crop, for the 3 states of
Illinois, Indiana, and Ohio. This vertical table, two-thirds
of a page wide, contains a massive amount of data on every
conceivable cultural practice.
(3) Yields based on various planting dates, for 8 different
dates from early May to early July. (4) Preceding crops
and following crops (in a rotation). (5) Number and size of
combines owned. Address: Director of Agronomic Research,
Central Soya Co.
731. Victory Mills Ltd. 1946. “Here’s why I’m planting
more acreage in soybeans this year!” (Ad). Blenheim News
Tribune (Ontario, Canada). July. [1 ref]
• Summary: Blenheim is a town in Kent County,
southeastern Ontario, about 10 miles southeast of Chatham.
An illustration (line drawing) shows a farmer, dressed in
overalls and holding a pitchfork. The text begins: “This Kent
County farmer planted a 10-acre trial crop of soybeans last
year. They grew well, needed little labor and brought him in
$610.00. No wonder he’s planting a third of his acreage in
soybeans this year.
“Moreover, Ontario farmers can feel sure of a ready
market for soybeans. For Victory Mills have invested over
$2,500,000.00 in a new plant and want to buy more than
3,000,000 bushels a year.”
The ad then gives “5 sound reasons for growing
soybeans. 1. Soybeans are a Hardy crop–resistant to drought,
light frosts and heavy rains during growing season. 2. They
are a Profitable cash crop. 3. There’s a Ready Market for all
you can grow. 4. Soybeans need a Minimum of Labor–can
be harvested with a combine whenever weather is suitable.
5. A real Soil-Builder, improving soil tilth and adding some
nitrogen–soybeans fit into any ‘crop rotation’ planning.”
A coupon at the bottom of the page invites the reader
to send for a free booklet titled “How to Grow Soybeans–
The Profitable Cash Crop.” Address: 285 Fleet Street East,
Toronto, Canada.
732. Dies, Edward Jerome. 1946. History and uses of the
soybean. American Feed and Grain Dealer 30(10):10-11, 42.
Sept.
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• Summary: “Storybook tales may be found in the history
of the soybean. Earliest writings on the subject go back to
the time of the pyramids. Even before they were built, and
twelve centuries before Solomon fashioned his temple, the
soybean was hoary with age.
“An Oriental legend tells of the first human use of the
soybean. A rich caravan pulled out of an eastern China town
one evening just as the sun was dipping below the rim of
the world. It was bound for a distant settlement where, after
a gay visit, the merchants turned their camels homeward
across the wastes... ladened [sic] with gold and gems. The
second day out the caravan was surrounded by bandits.
Merchants and servants quickly took refuge in a rocky
cave, easy of defense. When starvation began pinching, a
servant, in desperation, ate beans from a vine-like plant. His
vitality returned. Soon the hopeless men were pounding the
bean into a thick flour upon which they survived until help
arrived.
“From almost that day onward, so the legend goes, the
miracle soy became the staff of life in China. For centuries,
teeming millions of orientals have made soy the basic food.
“For the first written record of the soybean you must
turn to ‘Materia Medica’ set down by Emperor Shen-Nung in
2838 B.C.”
Note: Most of the above is pure nonsense, repeated by
Mr. Dies, a publicity man for soybeans.
A large (half-page) photo shows a man driving a tractor
in a field of soybeans. Address: Author.
733. Souillet, Abbé. 1946. La France et la cause mondiale du
Soja [France and global soy advocacy]. Revue Internationale
des Produits Coloniaux et du Material Colonial
21(204):132-33. Sept. [Fre]
• Summary: Cultivation of the Soja, in France, is progressing
at too slow a pace from the point of view of those who know
the extensive and varied possibilities of use for this legume
so rich and so beneficial when it is soundly utilized. Why
this slowness while in some countries, the progress is so
rapid? Lack of seeds, seeds sometimes not acclimated, or
varieties of lesser interest, and then, among to many growers
or users: distrust, routine, risk abhorrence, lack of elementary
scientific knowledge. All this may explain, perhaps, the lack
of enthusiasm partially, that the crowd reserves, in actuality
towards the soybean. Does that mean that France will never
hold a nice spot among the soybean growing nations of the
world? (nations sojacoles). I do not believe so. We have
good varieties, well adapted to the different regions of our
country, we do not lack intelligent and prudent pioneers.
It remains for us to intensify by all means the progressive
education of the bounty of producers and of the consumers
or users.
We should not limit our thoughts to our own country.
Any apostle is a citizen of the world. We must encourage
ourselves to assist regions less favored than we are or

working under different conditions. But two problems are
actually slowing the world progress of the Soja.
The first one is the fine tuning of a good variety
specially bred for cold climates. No doubt, there exist
soybean varieties that bear fruit and ripen in the northern
countries and the conviction, formerly so widely held in
official circles that the soybean could not be raised north of
the Loire River, River would no longer be appropriate today.
But nevertheless, one must admit that the yield of these
varieties can be rather meager.
Note: The Loire, the longest river in France, forms the
northern boundary of southwestern France. The river enters
the Bay of Biscay / Atlantic Ocean at Saint-Nazaire, at about
47.5 degrees north latitude. The Loire Valley has been called
the “Garden of France.”
The second problem is the difficulty and the cost of
the harvest of the soybean in countries with large scale
cultivation such as the USA and the USSR. These countries
need an excellent variety, with high yield and capable of
being harvested / mowed when mature by a harvester or
another specialty machinery.
The variety that I presented in 1943 at the contest
(concours) for the best soybean of France and that took
second place, presented the particularity of holding its pods
at 30 centimeters above the ground. Perhaps the readers
of the Revue Internationale de Soja, will be interested in
hearing a few details about this French acquisition with the
calling to provide great services to the world soybean cause.
Address: Abbot, Technical counselor to the French Soy
Bureau (Bureau Français du Soja).
734. Soybean Digest. 1946. Anderson announces addition of
solvent extraction equipment. Aug. p. 28-29.
• Summary: “The V.D. Anderson, for over 50 years
manufacturers of Expellers, announces the addition of
solvent extraction equipment to its line of oil milling
equipment. In making the announcement, the company
points out that the production of both Expellers and solvent
equipment places it in a position to be of greater service to
the oil milling industry.
“Anderson officials emphasize that their solvent
extraction equipment in no way displaces Expeller
equipment, but augments the Expeller line to enable the
Company to furnish the type of equipment best suited for its
customers’ requirements, or permits the processor to obtain
the type of equipment of his choosing.
Overcome Objections: An executive of The V.D.
Anderson Co. said, ‘For a number of years, our engineers
have been studying existing solvent extraction systems with
the purpose of developing equipment that would overcome
the more common objections to the solvent process.
These objections were the fire and explosion hazards, high
insurance rates and high equipment costs. Our solvent
extraction equipment demonstrates clearly how we have
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overcome these objections. Many years of experience in
supplying equipment to the oil milling field has given us an
excellent background for this work.’
“The Anderson Solvent Extraction equipment has
been engineered as a complete packaged unit requiring
no housing. The actual extraction and solvent recovery
equipment has been closely grouped together into a compact
unit for erection out in the open, similar to gasoline refining
equipment. This means that there is no opportunity for
concentration of solvent vapor, hence, there is practically no
danger of explosion or fire. The preparation of raw materials
and the milling of the finished products, is handled in a
small building adjacent to the solvent equipment unit. The
regrouping of the equipment reduces the need for conveying
and elevating equipment, thereby saving materially on costs.
Insurance rates on this safe outdoor unit are definitely lower.
“One Small Building: A distinctive feature of the
Anderson Solvent Extraction Equipment is its limited
building requirements. Since the packaged solvent unit is
an outdoor installation, only a small two-story building is
required for product preparation and finishing. This reduces
investment in buildings to a minimum.
“The Anderson solvent equipment is so compact and
simple, that one operator can handle the entire preparation,
extraction and finishing operation, thereby showing a
decided savings in operating and overhead costs. Units
operating are producing meal of ½ to 1 percent fat content.
“Embodied in the Anderson Solvent Extraction
Equipment is a new patented settling chamber for fines
which differs from any piece of equipment used for similar
purposes. It is built as a part of the extractor and settles
the fines efficiently, eliminating the necessity for frequent
cleaning of a loaded filter. Because of this radical departure a
big saving in plant operating time and labor on filter cleaning
is accomplished by this new patented settling feature.
“The new equipment is now being provided for mills
with a daily capacity of 50 tons or more, although the larger
size units will be built later. In addition to the actual solvent
unit, the V.D. Anderson Co. will provide such equipment as
a separator, cleaner, cracking rolls, dehuller, tempering dryer,
flaking rolls, etc.–everything needed for a complete solvent
plant.”
Note: This is the earliest document seen (Oct. 2016)
concerning the V.D. Anderson Co. and solvent extraction
equipment.
735. Soybean Digest. 1946. W.E. Riegel, early grower, has
passed. Sept. p. 26.
• Summary: “News reached the Digest at press time of the
death from a heart attack of W.E. Riegel, 63 year old Tolono,
Champaign County, Illinois, pioneer soybean grower.” He
was stricken Monday morning, September 2, while riding
a tractor, and died late that evening. “Funeral services were
held at the First Methodist church in Champaign, Friday,

September 6.
“Mr Riegel had been growing soybeans for over 30
years.” A more complete account of his contribution to the
soybean industry will appear in the October issue.
736. Soybean Digest. 1946. W.E. Riegel soybean pioneer.
Oct. p. 24.
• Summary: W.E. Riegel of Tolono, Illinois, died
unexpectedly on September 2 at age 63. The following
sentiment was uttered by Dr. W.L. Burlison, head of the
department of agronomy of the University of Illinois shortly
after his passing: “The death of Mr. Riegel is a tremendous
loss to the University and to the agricultural college in
particular. He was one of the most outstanding agricultural
leaders in the state and nation, a leader who stood for
progressive education, and certainly one of the most
prominent contributors to farming practices in the Cornbelt.”
Mr. Riegel had not been in the best of health during the
past year, but was thought by his friends to be improving.
“In company with Mrs. Riegel and Mrs. Charles Meharry, he
had attended the American Soybean Association convention
in St. Louis [Missouri] the week before his death. He drove
a tractor to the field on the morning of September 2, when he
suddenly became ill. He died late that evening.
“W.E. Riegel was a true soybean pioneer. He had been
association with soys in Champaign County for over 30
years. Champaign leads the world in soybean production, is
regarded as the very heart of the soybean belt.
“He was given much credit for the fact that soys became
a major crop in the Midwest. He began growing them ‘and
hogging and cattling them down’ long before there was any
hint of a soybean industry. It was a decade and more later
when processing plants were built, the combine came east
from the wheat belt, and the American Soybean Association
was born.
“Riegel helped found ASA. The second meeting of the
Association was held in Champaign County in 1921 and
he was elected president. He was active in the Association
throughout his 26-year history.
“Mr. Riegel did not go to high school. Instead, he made
the long jump from grade school to the University of Illinois
in the fall of 1905. ‘Compared to other students I learned
very little, but compared to what I knew when entering
college, I learned much,’ he said. The first part of this
statement must be taken as coming from a modest man.
“Though he did not graduate, he maintained a close
relationship with his alma mater after he left the university.
He served on the agronomy advisory committee as well as
the general advisory committee of the University for many
years. His two daughters and son are all graduates of U. of I.
“Following graduation and marriage and a few years
on his father’s farm, Mr. Riegel went as manager to the C.L.
Meharry farm two miles southeast of Tolono in 1913. He was
still actively managing the 1,200 Meharry acres at the time
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of his death.
“Meharry had been growing soybeans since 1908. He
had planted 19 acres of them in 1909 to the astonishment
of his manager, who could not understand what he could do
with so many soys. Riegel began growing the crop 3 years
before he went with Meharry [i.e., Riegel began growing
soybeans in about 1910]. Now together they pioneered
in soybeans as well as lespedeza in Illinois. They were
generally credited with introducing lespedeza into that part
of Illinois.
“Riegel helped introduce soybean into many Illinois
counties. For years he was in demand by county farm
advisors to speak on soys. Once he spent almost a week in
Chicago speaking on the subject daily or oftener over Radio
Station WLS.
“The Meharry farms still grow big crops of soybeans,
as well as large acreages of corn and wheat. Lespedeza
furnishes extensive pastures for cattle.
“Riegel was instrumental in securing protection for the
growing industry in the tariff act of 1929. With Meharry
and that other well known soybean pioneer of Tolono, John
T. Smith, he testified before a congressional committee in
Washington [DC] in favor of such protection. It was duly
accorded to soybeans, soybean oil and oil meal. Under the
protecting wing of the government, which shut out huge
importations of soy products from the Orient, acreage
expanded rapidly in the 30’s.
“In recognition of his ability as a farmer, Riegel was
named ‘Master Farmer’ by Prairie Farmer, and ‘Champion
Farmer by Firestone Tire & Rubber Co.
“But he did not confine his efforts to soybeans or even
the Meharry farms. The names of the groups in which he
was active read like a catalog of Champaign County service
organizations.
“To list a few: he was a member of the board of
directors of a Tolono bank and member of the school board;
president of Champaign County Farm Bureau; an organizer
of Champaign County Service Co.; president, secretary, and
member of board of Illinois Crop Improvement Association;
trustee of Farm Foundation; director of Farm Security
Administration; agricultural chairman war bond drive for
Champaign County; member board of Alumni Association
of University of Illinois; and on the boards of Wesley
Foundation and Young Men’s Christian Association.”
“If Champaign County leads the nation in soybean
production and is more progressive in other ways than most
counties it must be due in some degree to Mr. Riegel’s
efforts.”
A portrait photo shows W.E. Riegel.
737. Soybean Digest. 1946. New variety by Russians. Oct. p.
27.
• Summary: “A new variety of soybean, the ‘Ussuriiski,’ has
been developed at an experimental station in the Maritime

Territory of the U.S.S.R. (Russian Far East), says the U.S.
Department of Commerce.
“The principal characteristics of the new soybean are
a long stem and the grouping of the pods high on the stalk.
This prevents loss of pods in harvesting with a combine.
“About 49 acres are being sown to the new variety at the
experimental station where it originated, and seeds have been
sent to other Soviet collective farms.”
738. Soybean Digest. 1946. Burns out the weeds (Photo
caption). Nov. p. 16.
• Summary: This photo shows a tractor with an flaming
attachment on the back in a field of soybeans planted in
rows. The lower caption reads: “A postwar flame thrower
designed to kill weeds in cultivated crops is being offered by
New Holland Machine Co., New Holland, Pennsylvania. It
is sold under the name of Sizz-Weeder. To date this machine
has been mainly used on cotton, but has been successful
with other crops. Soybeans were first flamed 3 years ago at
Auburn, Alabama. Substantial acreages of soys were flamed
in Mississippi and Arkansas during the past season.”
739. Balzli, Jean. 1946. La culture du soja et le machinism
[The cultivation of soybeans and machinism]. Revue
Internationale du Soja 6(33-34):156-58. Nov/Dec. [3 ref.
Fre]
• Summary: Another interesting French word, “machinism”
or the use of machines.
740. Starke, J.S. 1946. Summer crops under irrigation
for grazing and hay production. Farming in South Africa.
21(249):803-20. Dec. [4 ref]
• Summary: Page 804: “The annual crops planted included
the summer cereals, Sudan grass and babala and the
following legumes: cowpeas (upright and procumbent
types), soya beans, velvet beans and sunn hemp. The upright
cowpeas and soya beans were of the varieties developed at
the Potchefstroom College of Agriculture.”
“The following rates of seeding were found to be
satisfactory at Losperfontein:”
“Soya beans (34.S.256)–40 lb. per morgen.
“The Sudan grass, babala and sunn hemp were either
broadcast by hand or drilled in. The cowpeas, soya beans
and velvet beans were planted in rows, 2 ft. 6 in. apart, by
means of a mealie planter with suitably adjusted plates. For
the soya beans and Iron cowpeas a plate with 20 holes of 3/8
in. diameter was used;” Considerable difficulty was at first
experienced in obtaining a good stand of soya beans, but the
germination was appreciably improved by shallow planting.
No trouble was experienced with the germination of the
other crops.
Page 805: Table 1, “Total grazing capacity” has 7
columns. (1) Crop: Soya beans. (2) Number of camps: 4. (3)
Area (morgen): 7.4. (4) Growth period before first grazing
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(days): 99. (5) Times grazed: 1. (6) Cropping period (days):
109. (7) Sheep days per morgen. = lb. S.E.: 1,151.
Soya beans are discussed throughout this article, on
pages 806, 808, 809, 810, 812, 817, and 820. Address: Dep.
of Animal Husbandry, Agricultural Research Inst., Univ. of
Pretoria.
741. SoyaScan Notes. 1946. Chronology of Paul and
Betty Keene of Walnut Acres, Pennsylvania (1910-1946).
Compiled by William Shurtleff of Soyinfo Center.
• Summary: Chronology: 1910 Oct. 12–Paul Kershner
Keene is born in Lititz, Lancaster County, Pennsylvania,
the third son of James Edward Keen (1878-1966; formerly
Kühn, of German ancestry) and Nora Mary Kershner (18781957). James Keene was a minister in the United Brethren
Church and, as a result, his family moved from town to town
in southeastern Pennsylvania. Paul lived in Lancaster, Monte
Clare and Pine Grove during his early years.
1928–Paul graduates from Pine Grove High School and
enrolls in Lebanon Valley College (in Annville, Lebanon
County, Pennsylvania) where he majored in math and
physics.
1932–He earns a B.A. degree in mathematics.
1932–He enrolls in Yale University (New Haven,
Connecticut).
1936–He earns a master’s degree in mathematics from
Yale, and plans an academic career. 1936-37–He teaches
mathematics at Brothers College, Drew University (a private
university in Madison, New Jersey, affiliated with the
United Methodist Church), eventually becoming head of the
mathematics department. Then wanderlust struck.
1938–Applying to the school’s Methodist missionary
board, he is assigned to the Woodstock School in Dehra Dun,
northern India. Woodstock School in Landour, Mussoorie,
India–with a two-year teaching contract. Woodstock was a
boarding school started many years ago to educate children
of all races whose parents were missionaries, business people
and government officials. It was begun and run primarily
by American and British citizens, and it prepared pupils for
entrance to colleges in the United States, Great Britain and
Canada.
This time in India (18 months) was pivotal in his life. He
taught various subjects, traveled widely, and in 1938 met his
wife to be, Enid Betty Morgan, also a teacher at Woodstock,
and the daughter of Rev. David Thomas Morgan (1872-1953)
and Edith Mannington Morgan (1871-1941), Welsh and
English Baptist missionaries, respectively, in India.
During his two years in India, he discovered the
work of Sir Albert Howard, founder of the worldwide
organic farming movement, and he visited (for a few days)
Mohandas K. Gandhi, who lived in a simple mud house at
Wardha [in today’s Maharashtra state], India. Strolling with
Gandhi along a dusty road, Paul asked: “How can a young
person best serve humanity and his world?” Gandhi replied:

“Ah, my friend, when you return to your home in America,
you must give away everything you have... Then you will
be free to talk and act. Doors will open for you.” Paul later
wrote that his teaching work in the USA had come to seem
“somehow flat and empty. At unreality about it gnawed at
my spirit. Had I become too separated from life at the roots?
It was Gandhi–his simple life, his powerful personality, and
his philosophy–who inspired me upon return to the States
to spend four years studying and learning homesteading and
organic food production.”
In addition to learning about rural living, agriculture,
and nutrition, he also became involved in India’s struggle to
free itself of British rule. He even talked with Nehru in his
rooms after meetings of the Congress Party.
1940 Jan. 22–Paul and Betty are married in Bangalore,
India, in the Ebenezer Baptist Church, where her father is
pastor.
1940 March 23–Paul and his bride return to the United
States, landing in San Pedro, California, on board the
Japanese ship Tatuta Maru. He was a different person. The
drive across country, sightseeing on the way for a few weeks,
then stay with Paul’s parents in Avon, Pennsylvania (PA),
where Paul’s father was pastor.
1940 summer–They live on the farm of a friend, Bill
Simpson, in the Catskill Mountains of New York. There they
encounter pamphlets by Ralph Borsodi discussing the School
of Living.
1940 Sept.–Although mathematics no longer
interested him, he taught math and physics for a year (until
spring 1941) at Drew University in New Jersey. He tried
unsuccessfully to write a doctoral thesis.
1941 spring–The couple (with friends recently returned
from India) goes to live at economist Ralph Borsodi’s School
of Living near Suffern, New York–for almost two years.
Paul later recalled: “There we learned organic gardening,
flour grinding, bread baking, butter and cheese making,
food preserving, weaving, homestead arts and crafts. With a
marvelous library we had hundreds of thinkers and doers by
our sides as we both theorized and practiced. Here we were
paid five dollars a week, plus room and board.” Here Paul
ran a cooperative store and taught homesteading. Before
long they learned about the Threefold Farm in Spring Valley,
New York, based on the teachings of Rudolph Steiner. The
Keene’s began teaching Steiner’s principles and composting
to their students.
1942 July–Their first child, Marjorie Ann Keene is born
in New York.
1943 early–The Keene family moves to Kimberton Farm
School (now nonexistent), near Philadelphia where they had
two wonderful years of work and study with Dr. Ehrenfried
Pfeiffer who had come from Switzerland to direct the school.
About 10-15 men and women managed 1,000 acres. Of Dr.
Pfeiffer, who is one of the foremost authorities on natural
and biodynamic farming, Paul later said, ‘he helped bring
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all of life together for us in a definite coherent pattern.’ He
also later recalled: “For two more years, to learn full-time
farming, we attended Kimberton Farms organic farm school
near Philadelphia. Here we learned the use of both horses
and tractors as power sources for field-scale growing of
crops. Studying under Dr. Pfeiffer from Europe, these were
days of revelation in which love of the soil grew into a deep,
rewarding, abiding part of our lives. We learned by doing
the work on this farm of over one thousand acres, where
milk cows, beef cattle and grain and vegetable production
were paramount. Of course no chemicals or poisons were
ever used. We were paid fifty dollars a month for our
labor, and lived rent free in the top story of an ancient,
freezing farmhouse. Nothing seemed really to matter, in our
exuberance and sturdiness, as long as we continued to learn
who we were!”
1944 Sept.–Paul goes to work on a farm in Easton, R.D.
4, Pennsylvania, to renovate the place so it will provide
adequate shelter and a kitchen for Betty and baby Marjorie.
The first night there he sleeps in the barn. Betty is about 8½
months pregnant with their next child. Betty and Marjorie
stay with Paul’s parents in Avon, Pennsylvania.
1944 Oct.–Betty and Marjorie move to Easton, PA. Here
the family lives for more than a year on a farm they rent.
After tragic losses there from heavy hail- and rainstorms,
they decide to try to locate a farm of their own which is
relatively inexpensive.
1945 Oct.–Their second child, Ruth Carol Keene is born
shortly after the move to Easton.
1946 May 18–Paul and Betty purchase the first of
several farms (as the deed of sale shows). They borrow
$5,000 to buy slightly more than 104 rocky acres (142 acres
and 142 perches) and some dilapidated buildings on the
walnut-lined banks of Penns Creek, near the tiny crossroads
village of Penns Creek, Pennsylvania, about 50 miles north
of Harrisburg, PA–the capital of the Commonwealth of PA.
The sign at the entrance to the lane said: “Long’s. Walnut
Acres. Pigs for Sale.” The lettering was quickly abbreviated
to “Walnut Acres.”
In 1988 Paul remembered: “Finally, penniless except for
two hundred dollars, a team of horses, an old rusting horse
plow and harrow, second-hand furniture, an ancient car, and
two small daughters, we were able to get a long term loan
[$5,000] from government sources to purchase our very, very
own farm of one hundred acres. Here our feet trod a portion
of the earth leased for our lifetimes from the universe, to
have and to hold precious and beloved until death do us
part.”
“There was no furnace for central heating, no water
heater except the kitchen range, no bathroom, no clothes-ordish washers, no telephone, no refrigerator no freezer, no air
conditioner, no T.V. For years we used a cast-iron kitchen
range for heating both house and water.” During the winter,
the bedroom was freezing cold.

In the Prelude to his book “Fear Not to Sow Because of
the Birds,” Paul wrote (p. 3-4): “Since that beginning, things
have always come as they were truly needed. A surprised
observer, I have been swept along by life as in a miraculous
stream.
“I have found that answers do not come by concentrating
on one’s own desires or fancied wants or needs. Somehow,
by seeking out the larger framework, as Gandhi did, one
rises here and there above the choking limits of self into a
freer, fresher atmosphere, to where one simply sees farther,
through an expanded, more beautiful landscape.”
“In our chosen work we have been greatly upheld by
life. Had we known beforehand what lay ahead we would
have been scared to death. But nature kindly keeps our
destinies from us. One grows but gradually into one’s
future.”
742. SoyaScan Notes. 1946. Chronology of Paul and Betty
Keene of Walnut Acres, Pennsylvania (1946 to 2011).
Compiled by William Shurtleff of Soyinfo Center.
• Summary: Continued: 1947 fall.–Abundant apple harvest.
They make Apple Essence in a big iron pot. A jar finds its
way to food writer Clementine Paddleford, who sings its
praises in both the New York Herald Tribune (1-3 Sept. 1947)
and Gourmet magazine (Nov. 1947).
1949 Feb.–Their third child and last (and 3rd daughter)
Jocelyn Betty Keene is born in Pennsylvania.
1949–The first stone mill is purchased and set up in a
converted brooder house.
1950s–Interest in Walnut Acres increases and with it
comes modest prosperity. Draft horses are replaced by a Ford
9N tractor.
1954–Paul helps to found the Pennsylvania chapter of
the Natural Food Associates, based in Atlanta, Texas–the
headquarters of America’s first natural foods movement.
1956 April–Walnut Acres runs a 1/6 page ad in Natural
Food and Farming–a sign of growing prosperity.
1958–The huge old dairy barn is converted to a grinding
mill and modern store.
1961 Oct.–An excellent feature (5-page) article, “The
Story of Walnut Acres,” by Ethyl DeLoach, is published in
Natural Food and Farming. At this time, Walnut Acres has
20 employees, seven mills, all of the grain sold is raised on
the farm. Only one crop is harvested from any particular field
every two years. More than 10,000 customers order Walnut
Acres’ food by mail order.
1961 Nov.–Walnut Acres runs a full-page ad in Natural
Food and Farming–a sign of even more prosperity.
1964-65–A new wing for a mill and refrigerated storage
is added, along with a cannery, freezer room, office and new
retail store.
1964–Paul and Betty Keene create the Walnut Acres
Foundation to further their commitment to the community
and the world. Over the years, many thousands of dollars
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were collected through the generosity of Walnut Acres
customers and friends. Two projects became the foundation’s
primary focus: the Walnut Acres Community Center and the
Family Village Farm, an orphanage in South India, where
the foundation built several dormitories and classrooms and
finally, in 1990, a large auditorium dedicated to the memory
of Betty Keene.
1971–Paul is awarded Susquehanna University’s first
Distinguished Citizenship Award.
1972–More storage, a huge kitchen, and an even bigger
retail outlet are added. The farmland now totals 360 acres.
“Unbeknownst to the Keenes, their unassuming farm at
Penns Creek was also producing a totally unexpected crop–
new organic farmers” (DeVault 2006).
1976–He is presented with an Honorary Doctor of
Science degree from Lebanon Valley College.
1980s–Financially, Walnut Acres enjoys its best decade
ever.
1980s mid–Paul begins to experience the initial
symptoms of what would later be diagnosed as Alzheimer’s
disease. He begins to withdraw from the business. His
middle daughter, Ruth, and her husband Bob Anderson,
increasingly manage the business. “Despite annual sales of
$10 million, Walnut Acres was not prospering and growing
as other organic food companies were” (DeVault 2006).
Betty’s health also began to deteriorate rapidly, from a
genetic condition named Alpha 1 Anti-trypsin Enzyme
Deficiency.
1984–He is awarded the Community Partnership Award
from Gov. Richard Thornburgh.
1986–Paul receives a citation from the Pennsylvania
House of Representatives.
1987 May 28–Betty Keene dies in Lewisburg,
Pennsylvania. Paul is devastated by her death. He writes
a long a very eloquent farewell tribute to her, which is
published in the Walnut Acres catalog.
1987 June–The small farm has grown into a big
business, according to a long article by Sally Moore in the
New York Times (June 10). After 41 years Walnut Acres
grosses (has sales of) $4 million a year. Although there is a
retail store on the premises, most sales are by mail via their
catalog, which includes product descriptions, menus, recipes,
and a folksy message from Paul–whose puckish good humor
and boundless energy belie his 76 years.
1988–Fear Not to Sow Because of the Birds: Essays on
Country Living and Natural Farming from Walnut Acres,
a collection of essays written by Paul from 1949 through
1986 is published by Globe Pequot Press (Connecticut; viii
+ 151 pages + 16 pages of photos). These essays were first
published in the popular Walnut Acres catalog sent to mailorder customers.
1990s–The demand for organic foods explodes in the
United States, with sales climbing by 20% a year.
1995–Major article on Walnut Acres in US News &

World Report, titled “Pure & Unadulterated,” by Kerry
Hannon. By 1994 Walnut Acres was offering 350 products
and had annual sales of almost $8 million.
1998–The Organic Trade Association presents Paul with
the Organic Leadership Award.
1999 March–David C. Cole, the former president of
America Online’s internet services, buys a controlling
interest in Walnut Acres. He soon invested $4 million to
increase Walnut Acres’ ‘online presence.’
2000 March–David Cole buys the rest of Walnut Acres.
That same month, the dot-com bubble peaks then quickly
bursts (goes bust).
2000 April–Mark Rodriguez is made the new CEO of
Walnut Acres. That month Rodriguez establishes Acirca,
Inc., a venture capital-financed packaged goods company
targeting the rapidly growing world market for organic food
and beverages.
2000 June 20–Cole sends out news releases announcing
the end of Walnut Acres. Catalog operations are suspended
June 23. Then he quickly (and ruthlessly) closes Walnut
Acres, keeping only the brand name.
2000 Aug. 19–Walnut Acres’ facility at Penns Creek is
officially closed. The entire workforce at Walnut Acres–more
than 100 people–is thrown out of work by the new owner,
David Cole. A sign on the farm reads: “America’s Original
Organic Farm.” The shelves are filled with organic foods and
crops are standing in the fields.
The sudden, tragic end of Walnut Acres was a traumatic
time for the three Keene children, and particularly for
Ruth (the middle daughter). She had to locate as many of
the family’s personal belongings (papers, letters, catalogs,
mementos, etc.) as she could, bundle them into boxes, and
store them wherever she could find space–before everything
was sold at auction or thrown out.
2001 Feb. 15–Walnut Acres and all its property is sold
at auction–a very sad day; 40-50 former employees attend.
27-page auction catalogs break Walnut Acres into 681 lots
to be sold to the highest bidder. The auctioneer begins by
offering the entire business–land, building, contents–for one
lump sum. No one will bid even $200,000. For the real estate
(land) alone, no one will pay $100,000.
2003 June 17–The Hain-Celestial Group, Inc. buys
Acirca. Inc., including the Walnut Acres “brand” soups and
salsas, for an estimated $13.5 million. It was a small price to
pay (DeVault 1966).
2005 April 23–Paul Keene dies at the Messiah Village
Nursing Home (100 Mt. Allen Drive, Mechanicsburg,
Cumberland County, Pennsylvania; not far from Penns
Creek), where he had resided for the last four years of his
life. A service celebrating Paul’s life was held on April 29
Emmanuel United Church of Christ, Penns Creek. Private
burial was in Penns Creek Union Cemetery.
743. Staley Journal (Decatur, Illinois). 1947. Soybean pellets
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feed snowbound cattle. Jan. p. 10-11.
• Summary: “That the dramatic has not entirely disappeared
from the lives of our western ranchers was proved in
November when Colorado was buried in one of the heaviest
snows of the century. Nothing, probably, can break the heart
of cattle men more quickly and completely than a heavy
early snow, but the storm this year showed that modern
industry is helping them fight back. In many places, when
tractors were used to break through the drifts, Staley’s
soybean pellets were scattered for the hungry herds.
“The story of one such battle was recently told in the
Kansas City Star when Elmer Ray, of the Tom Talle ranch,
reached the Missouri city with some of the cattle he saved.
The Tom Talle people have long been confirmed users of
pellets and other Staley products on their big holdings in
Colorado. But here is his story as Mr. Ray told it to the Star:
“Elmer Ray had not expected a hard snow storm so early
in the year. It began at mid-morning, November 2, as Ray
and five of his cowhands were cutting out cattle for shipment
one and a quarter miles from the headquarters of the Tom
Talle ranch, near Aroya, Colo.
“By 10 o’clock in the morning the storm was so heavy
that Ray and his men had to give up the job. The wind
shifted to the north, the sky darkened and the snow was
blowing in great whirling spouts. Before it was over the
blizzard was called one of the worst that ever hit the plains
and sand hills country of East Colorado, and it had come
sixteen days before any storm of other years. Ray is certain
of that, because he has a record of weather conditions for the
area since 1900.
“Weather Mild: As Ray and his men drove the cattle
to a corral at the barns they wondered whether they would
be able to get trucks through and load the other herds out
before the snow had closed the roads. The temperature was
comparatively warm, only a few degrees below freezing, but
Ray, manager and part owner of the 100,000-acre ranch, did
not care to take a chance on the inevitable loss and shrinkage
among his Herefords if the storm continued.
“Late in the afternoon one truckload had left the ranch,
and about 120 head remained in the corral. Scattered in
herds out on the ranges were about 3,500 head and the snow
was piling up so steadily that the ranch manager believed it
would be impossible to reach many of them with feed and
water. All that could be done the first night was to feed the
few in the corral and wait to see whether, the storm would
slacken the next day.
“A tall man whose 190 pounds appear spare on his big
frame, Ray arrived at the Kansas City stockyards yesterday
with 817 head of the Herefords which came through fourteen
days of snow-covered pasturage in good shape. Had the
storm been accompanied by zero or near-zero temperatures,
the Tom Talle ranch ‘would have been out of business right
quick,’ he said.
“Drop Soybean Pellets: On the second day of the storm,

which was a Sunday, Ray and his men were up before
daylight. They hitched teams of horses to two sleighs, loaded
the sleighs with soybean cake and started out to reach as
many of the cattle as they could. They found that one herd
of about 1,150 animals had drifted up to a fence about one
and one-half miles from the corral and barns. They knew that
most of the others were twelve to fourteen miles away.
“When the men reached the one herd they drove the
sleighs back and forth to pack down the snow. Then they
dropped off the cakes, the cattle crowding around the snowbroken ‘trails.’ but the feed soon was covered again. Ray
went back to the ranch house and began putting in telephone
calls to Denver, about 135 miles away, hoping to locate a
caterpillar tractor with a snow plow capable of bucking a
trail through to all of the herds. He said he has no idea of
how many calls he made. It appeared that every rancher in
Eastern Colorado was calling for tractor snow plows.
“The next day Ray and one of the cowhands, John
Garten, decided to drive the cattle which had been in the
corral to a rail shipping point on the ranch, about seven miles
away. They started through the storm at daylight. It was 5
o’clock in the afternoon when they had reached the shipping
yards, 9 o’clock when the cattle had been shipped out for
Denver and past midnight when Ray and Garten got back to
the ranch house.
“Snows Five Days: The wind bore the fresh snow
without a let-up for five days, Ray said. Finally, on the
Thursday after the blizzard had begun, there was a break and
Ray and his men opened a trail with a small tractor to the
herd which remained about one and one-half miles from the
barns. It required about seven hours to reach them. The men
drove the herd toward the shipping point, but they had made
only about two miles when darkness came, and the cattle
were left there overnight. The next day the job was finished,
but Ray still had no way of knowing what had happened to
the other herds several miles farther out on the range. By
then, after an interval of about sixteen hours, the snow began
falling again and was drifting even higher.
“It was Tuesday, November 12, before a large caterpillar
tractor and snow plow showed up. U.S. highway No. 40
had been opened by then, Ray said, and the tractor had been
brought down from Denver, mounted on a carrier called
a ‘low boy’ and towed behind a truck. It was unloaded
and bucked nine miles through the drifts to the ranch
headquarters.
“The following day the tractor plowed a trail to most
of the other cattle. The storm finally blew itself out and
for several days Ray and his men worked long hours to
get the cattle out along the trails and to the shipping point.
He counted only fifty-one dead, and most of the cattle still
looked good for all the days they had gone without feed and
water.”
744. Kerle, W.D. 1947. Soybeans. Agricultural Gazette of
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New South Wales 58(5):227-31. May 1; 58(6):295-98. June
1. Summarized in Soybean Digest, Nov. 1947, p. 34.
• Summary: Contents: Introduction. World distribution.
Experience in New South Wales. Soil and climatic
requirements. Soil preparation. Time and methods of sowing.
Fertilisers. Inoculation of seed. Varieties. After cultivation.
Rotation. Harvesting. Storage. Yields. Insect pests and
diseases. Uses of soybeans (soybean oil for food and
industrial purposes, soybean meal for livestock feed, soybean
plastics and wool, soybean flour, green vegetable soybeans,
soybean milk, sprouts, mature soybeans). Economic aspect
of soybean growing.
Experience with soybeans in New South Wales
extends over the past 30 years [i.e., since about 1917].
Hundreds of varieties have been imported from East Asia,
the USA, and other countries, and field experiments have
been conducted in all districts of the State. Numerous
trials have been conducted at Hawkesbury Agricultural
and Experiment Farms with varieties, cultural practices,
fertilisers, seed inoculation, etc. Several soybean varieties
are now recommended and the Northern Tablelands have
been shown to be the district best suited to seed production,
yet the yields there (averaging 7 bushels/acre over a ten year
period) have not been sufficient to recommend soybeans as
a commercial crop. Yields of over 20 bushels/acre, however,
have been obtained in variety trials. The best variety is
Potchefstroom 169, originally from South Africa. Other good
varieties available in NSW include Easy Cook [Easycook],
Haberlandt, Otootan, Lincoln, Dunfield, and Richland.
Before World War II, soybeans were imported from
China and the Netherlands East Indies for about 6 shillings
per bushel. During the war the price for soybeans (whose
production was very small) was as high as 42 shillings
per bushel, and contracts were let at 25 shillings by the
Commonwealth Government in 1942-43. Of all the states of
Australia and New Zealand, Queensland now seems to show
the best promise of success in growing soybeans.
In 1924 in the USA only about 6% of soybean
production was crushed for oil, but in 1940 this figure rose to
83%.
Photos show: (1) Farmer standing in a field of high
soybeans on the North Coast. (2) A field of soybeans in the
early stages of growth. (3) Soybean roots showing welldeveloped nodules. (4) Mature plant of Potchefstroom 169.
(5) A man examining Easy Cook [Easycook] soybeans
growing in a field. (6) Soybeans “cocked” after harvesting
with reaper and binder. (7) Soybeans being grown as a
green manure crop between tung oil trees. Address: Special
Agronomist, New South Wales.
745. Staff of the U.S. Regional Soybean Laboratory,
Southern Section. comps. 1947. Results of the Cooperative
Uniform Soybean Tests, 1946: Part II. Southern
States. RSLM (U.S. Regional Soybean Laboratory

Mimeograph, Urbana, Illinois) No. 141. June. 118 p.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/46soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation. Location of
uniform tests [outline map of southeastern United States].
Weather summary. Methods. Uniform test, Group III.
Uniform test, Group IV-S. Uniform test, Group VI. Uniform
test, Group VII. Uniform Test, Group VIII. Preliminary
Group V. Effect of location on composition. Disease
investigation.
“Introduction: Breeding to develop adapted highyielding varieties of soybeans, having a composition most
suited to industrial utilization, is the chief objective of the
cooperative program between the U.S. Regional Soybean
Laboratory and the State Agricultural Experiment Stations
of the Southern States. Active breeding programs are under
way at a number of locations, representative of a wide range
in environmental conditions. The free exchange of material
for preliminary study between cooperative breeders is
providing an excellent basis for the evaluation of new strains
over the region. Many new strains from this program have
been selected from hybrid populations for further study. All
promising material is classified into maturity groups and is
grown along with check varieties at a sufficient number of
locations to enable agronomists to determine the value of
these strains over a wide range of environmental conditions.
“Strains adapted to the Southern States are entered in the
progressively later-maturing tests, Groups IV-S, VI, VII, and
VIII. At normal planting dates, the varieties and strains of
Group IV-S mature from late August to early September. The
varieties and strains of Group VI mature in early October,
those of Group VII in late October, and those of Group VIII
in early November. The maturity of the varieties within these
groups are progressively later across the Upper South and
earlier in the Lower South.
“At the time the southern program was initiated in
1943, strains had not been developed of a maturity between
Macoupin or S100 of Group IV, and Ogden-Arksoy varieties
of Group VI. Varieties of this maturity would be particularly
desirable as the early maturity and harvest would allow more
time for seed-bed preparation and fall seeding of winter
grains, an excellent cropping sequence in the South. The
acreage per combine could also be materially increased by
growing varieties of different maturities. In this connection,
a group of new strains of Group V maturity, developed in the
cooperative breeding program, were grown in preliminary
tests at a number of locations in 1946. The better strains of
this group were selected by the collaborators and entered as
Uniform Test Group V in 1947 regional tests.”
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6 (Fig. 1): Map of southern states showing location
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of most of the cooperative uniform tests, 1945. Page 6a:
Subdivisions of the Southern Region (from left to right):
West (Texas and Oklahoma), Delta (Louisiana, Mississippi,
Arkansas, Missouri), Upper and Central South (Tennessee,
Kentucky, West Virginia), Southeast (including all of
Alabama, Georgia, Florida, and South Carolina), and East
Coast (North Carolina, Virginia).
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering.
Height (of plants). Maturity. Seed quality (rated from
1 to 5). Statistical analysis (by analysis of variance).
Address: 1. Principal Agronomist; 2. Senior Agronomist; 3.
Agronomist; 4. Asst. Agronomist, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S.D.A.
746. Hoellwarth, Emil. 1947. Anbau von Soja in Bessarabien
[Soybean production in Bessarabia]. In: Dr. Wolfgang
von Schuh, ed. 1947. Bericht Ueber die Erste Deutsche
Soja-Tagung in Weissenburg, Bayern, 28-31 Aug. 1947.
Heilsbronn bei Ansbach, Mittelfranken: Arbeitskreis fuer
Landwirtschaft, Deutsche Arbeitsgemeinschaft Soja. 24 p.
See p. 8. [Ger]
• Summary: In 1932-34 the prices of cereal grains in
Bessarabia were very low. So soybeans were recommended
to us. Black soybeans had long been grown for fodder,
imported from the Russian government in the previous
century. Members of the German-Bessarabian Agricultural
Society were allowed to import 4½ wagons of seeds. Later
they made contracts with IG-Farben, with firm delivery and
fixed price. Prior to the relocation we grew about 27,000 ha,
only within the German communities. Within 2 years we had
a soybean society. From Hungary, from the firm Mautner,
we obtained seed, greater than the “little Hungarian” of the
Sojaring in Vienna, with black hilum. In the climate of the
steppes of southern Bessarabia we had our greatest success.
In the year 1935 we had yields averaging 400 kg/ha. In
1936 they climbed to 1,600 kg/ha and more, since technical
difficulties had been overcome. The field mouse (Erdmaus)
and the hare were our greatest enemies; they devoured
hectares of our stocks.
We initially planted the soybeans at the beginning of
May; they came up immediately. Then we used on them a
weed harrow from the firm Sack, which saved us so much
work hacking at weeds. When planting was finished, the
soybean plants grew higher. We leveled the earth again to
ease the process of mowing. We did not use the grass mower,
but rather a kind of coiling machine, with which a dashboard
makes equal piles as we let lie, to be immediately threshed.
We threshed using the Bessarabian thresher. A Bessarabian
constructed a machine for sorting the seed, with a forwardchurning band of 2½ meters in length. This cloth has thrown
out 3 varieties and the broken beans remained on the cloth,
falling backwards. We never put manure on soybeans.

The straw was fed to sheep whose coats then became
very good. For the previous crop we grew wheat, The next
crop of wheat was 25% larger. Corn and soybeans together
gave very good yields.
Note: From 1918 to 1940 Bessarabia was part of
Romania, After World War II, in 1940-44, Bessarabia
became part of the Moldavian S.R.R. Address: Landwirt,
Heilbronn am Neckar, Waldheim bei Jaegerhaus,
Wuertemberg, Germany.
747. Jeter, F.H. 1947. A North Carolina pioneer [C.B.
Williams]. Soybean Digest. Aug. p. 17.
• Summary: “Like a voice in the wilderness, C.B. Williams,
agronomist for the North Carolina Experiment Station, and
one-time director, cried out 30 years ago that the soybean
was one of the most valuable plants ever to come to the
state. I met Mr. Williams for the first time in the summer of
1914. That next November, I began work at State College
as extension editor under the newly established agricultural
extension service. One of the first jobs I was called upon to
do was to help Mr. Williams sell soybeans to the farmers of
the state. He stood almost alone. But he was indomitable in
the courage of his convictions.
“Not only did be get samples of the beans from the
farmers down in Hyde County, or from Camden, his
native county, but he encouraged oil mills to buy the beans
for crushing purposes and then he made suggestions to
manufacturing concerns about using the beans for varnishes,
paints, and other uses. That was pioneer work in those
days. It was before the crusading of Henry Ford and others
interested in chemurgy.
“Many a time, I have seen the learned agronomist
crunching a bit of cracker or cookie made from soybean flour
and, though the refining process had not been perfected, he
claimed that it was delicious.
“Perhaps, if he had let his claim remain at ‘nourishing’
and left off the matter of taste, he would have been more
successful in having the soy flour adopted as staple item of
diet.
“But, having charge of the experimental plots and all
of the research work in agronomy conducted by the state of
North Carolina at that time, Mr. Williams saw to it that all
new introductions of soybeans were tested in this state. He
conducted variety demonstrations, fertilizer demonstrations,
and breeding work. He wrote pages of solid copy for the
newspapers and local farm magazines and he used the
old Farmers’ Institutes and their successor, the extension
meeting, to promote the growth of soybeans. In a way he was
successful. North Carolina adopted the soybean for a brief
period. Some new varieties were originated; studies were
made as to shattering; the two-wheeled mechanical soybean
harvester was invented; and the place of the bean in the crop
rotations of that day was investigated. The first commercial
manufacture of soybean oil and oil meal in the United States
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was started on December 13, 1915, by the Elizabeth City Oil
and Fertilizer Co. of Elizabeth City in Pasquotank County,
N.C. This came largely at Mr. Williams insistence. The
mill crushed about 20,000 bushels of soybeans at that time;
and the manager of the mill said that changing over from
crushing cottonseed to crushing the soybeans did not involve
an expense greater than $5. Brought in by Sea Captain: Mr.
Williams once told me that the first soybeans coming to
North Carolina were brought to Hyde County about 1870 by
an old sea captain who secured the beans in the Orient. In
those days, men sailed the seven seas from the sand bound
coast of eastern North Carolina. Later the beans came to
Camden County and to old Edenton and to Elizabeth City
and, still later, began to be distributed about over all of the
coastal country. The growers called them Japan peas, coffee
berries, and other names. They are still known in that section
as ‘peas.’
“As the soybean began to spread from the coastal
lowlands across the state to the mountains, tobacco growers
said the land was made too fertile by the legume. Other kinds
of troubles seemed to follow the bean when it was planted
for a number of years on the farm. The tobacco growers did
not know about crowding more plants on the more fertile soil
or balancing the increased nitrogen by more phosphate and
potash, and so the beans lost favor. The Midwest took them
on, but from that time production began to decline in North
Carolina.
“They are coming back now as Tarheel growers realize
that they had just about lost something very valuable.
New varieties more suited to actual farming conditions in
this section have been originated by such men as Dr. E.E.
Hartwig, J.A. Rigney, and their agronomy associates.
“But the man who gave the soybean to the South was
Prof. Charles Burgess Williams. He was born in Camden
County, N.C.; educated at State College where he was
graduated in the first class; and served the state with lasting
devotion until his death from a heart attack on June 25,
1947. He was 76 years old at the time of his death. He was
the first dean of Agriculture at State College and its first
agronomist. During his prime, he probably knew more about
the crops and soils of his native state than any other man.
He was primarily responsible for the active soil survey work
undertaken, and he based his fertilizer and crop variety
recommendations upon field experiments conducted on the
several soil types. He was not a man who could be rushed
into rash statements, but his convictions were deep; and I
think that, even now, he is still somewhat disappointed in his
fellow North Carolinians who would not see in the soybean
the crop that he believed it to be.”
A portrait photo shows C.B. Williams.
748. Matagrin, Am. 1947. Les méthodes culturales et
la motoculture du soja aux États-Unis (labours, semis,
entretien, recolté) [Methods of cultivation and motorized

cultivation of soybeans in the United States (plowing
/ tillage, planting, crop maintenance, harvest)]. Revue
Internationale du Soja 7(41-42):80-89. July/Aug.; 7(4546):132-34. Nov/Dec.; 8(47):10-14. [16 ref. Fre]
• Summary: Notice the interesting French word motoculture.
American farming is becoming increasingly motorized,
without horses used previously, especially with the advent of
the tractor, combine, and automobile.
I. Mechanical preparation of the soil for soybeans. 1.
American methods of preparation for soybean forage or
soybean seeds. 2. Plows and tractors or winches; equipment
used to disk and subsoil. II. American practices and material
for planting soybeans. 1. Seeds and planting of soybeans
in the USA: spacing, depth, and inoculation. Elimination
of defective seeds. 2. American seeders and distributors of
chemical fertilizer; rolls.
749. Willard, C.J. 1947. Controlling weeds in soybeans
(Continued–Document part II). Soybean Digest. Sept. p. 3233, 48.
• Summary: (Continued): “This will be especially true as the
use of 2, 4-D in corn becomes more important as a means
of control for deep-rooted perennial weeds. Last year we
sprayed a patch of field bindweed in corn with 2, 4-D in
August after the corn was in the milk. No injury resulted to
the corn, but this year the bindweed is practically eliminated.
It will not be that simple west of the Mississippi, but even
there, field bindweed can be struck a severe blow by using 2,
4-D in corn in the late summer.
“Pre-emergence treatment of corn fields with 2, 4-D is
an exciting new method of controlling annual weeds in corn
which promises to be very practical. This also will reduce the
problem of controlling weeds in the soybeans following the
corn.
“If 2, 4-D is a valuable pre-emergence spray for corn,
what about using it as a pre-emergence spray on soybeans?
We do not know. It certainly has possibilities. Even
more certainly, it has serious hazards. Soybeans are very
susceptible to 2, 4-D. Those of you who were on the field
trip the first day saw several examples of pre-emergence
treatment of soybeans, most of which were not too good. For
the present, we simply cannot recommend this treatment.
“Another new method of weed control in soybeans is
flame weeding, of which you saw some excellent examples
on Thursday. It is too early yet to say what the future of
flame weeding will be. As with the rotary hoe, timeliness
is an essential factor in its use. Used at the right time, well
adjusted, it can be very effective. It is yet to be demonstrated
that flame weeding can compete economically with other
cultivation methods for soybeans, or, indeed, for any crop in
the Cornbelt, but it is well worthy of further intensive study.”
A portrait photo (p. 33) shows C.J. Willard wearing
glasses and a coat and tie. Address: Weed expert, Ohio State
Univ.
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750. Ryzhikov, Nikolai. 1947. Utilization and cultivation of
soybeans in the U.S.S.R. Soybean Digest. Oct. p. 12.

• Summary: Before the Russian Revolution of 1917, the
soybean was cultivated in only small areas of the Soviet Far
East. But after the establishment of Soviet rule, the soybean
began to be planted over larger areas.
Before World War II “there were large soya plantations
on the collective farms of the Ukraine, Georgia and North
Caucasus, while in the main soya-growing districts of
the Soviet Far East the plantations increased in size four
times between 1926 and 1943, and many times more in
Khabarovsk territory.”
The war inflicted great damage on the USSR and
its crops. “The areas sown to soya in the Ukraine, North
Caucasus and Moldavia decreased considerably as a result
of the war and the temporary occupation. In the Ukranian
SSR the area of these plantations decreased by 80 percent,
in the North Caucasus by 83 percent and in Moldavia by 77
percent.
“With the coming of peace the cultivation of industrial
crops was recommenced immediately. By a decision of the
Soviet government, the area sown to soya is to be increased
by 52,000 hectares this year in order that next year the
plantations be brought up to prewar level. In the Soviet Far
East, where soya is one of the chief industrial crops grown, it
will cover 20 percent of the entire area in some districts.
“The propagation of early-ripening varieties of soya
is of great importance from the point of view of advancing
this crop further north. Only recently have crop breeders
succeeded in combining the properties of a high crop yield
and early ripening in one variety.
“In the Soviet Union with its vast territory and varied
climatic conditions special care is needed in choosing good
varieties for each district. The varieties of soya which grow
well and yield excellent crops in the North Caucasus may
prove unsuitable for the Ukrainian SSR Imported varieties,
including the American, yield less in their unaccustomed
environment than they did in their own country.
“Russian varieties: The successes of Soviet agricultural
science in the spheres of selection, seed propagation
and agrotechnics have helped the farm to achieve high

crop yields. Tested varieties have already been selected
with average ripening and yield properties, suitable for
cultivation on large farms in different districts of the USSR.
The varieties most widely propagated in
the USSR are” the Amurskaya Zheltaya
041 and 042 (developed at the Amur
Selection station), Ussuriiskaya 029,
Staroukrainskaya, Kharkovskaya 149,
Kharbinskaya 231-a, and Kubanskaya 276.
Grown in different regions of the USSR,
all these varieties are distinguished by their
high crop yield and rich albumen [protein]
and fat content.”
On the large farms of the Soviet Union,
soya is generally sown by tractor-drawn
grain seeders and cultivation is done by tractors. Only
weeding is done by hand. Soya is chiefly harvested by
combines especially equipped for this purpose. Soybeans are
bred so that the lowest beans grow at least 12-15 cm from the
ground.
In 1947, 20% of the actual sown areas was set aside for
seed, thus ensuring an adequate supply of high grade seeds.
On leading farms the yield is over 30 centners per
hectare. Note: One centner in the USSR is 220.46 lb. “Even
last year, when meteorological conditions were highly
unfavorable, the May 1st Collective Farm in Khabarovsk
territory grew a crop yield of 30.6 centners per hectare.”
They hope for a yield of 45 centners/ha this season.
“The All-Union Research Institute of Soya and CastorOil Plants has carried out a great deal of work connected
with the adaptation of the existing combines for soya
harvesting...”
“Soya has many varied uses in the national economy.
Numerous food-stuffs are made with it, while its refined
products are widely used in the aviation, automobile, rubber,
lacquer and dyes, butter, soap and casein industries.” Fodder
varieties and concentrates made of soya waste [probably
soybean meal] are widely used on livestock farms.
A photo shows many workers threshing grain on a
Russian farm. Address: Head of the dep. of soya and castoroil plants in the Ministry of Agriculture, USSR.
751. Hartwig, E.E.; Nelson, W.L. 1947. Soybeans in North
Carolina. Soybean Digest. Nov. p. 11-13.
• Summary: “In 1882 a soybean later designated as
Mammoth Yellow was introduced into the northeastern
section of North Carolina. This variety proved to be well
adapted to the Tidewater area of North Carolina and Virginia
and the soybean gained a foothold in America. Soybean
production in that area was for the purpose of forage
production or for seed to be sold in other areas.”
Note the interesting sentence above that Mammoth
Yellow originated in 1882 in North Carolina. Yet the earliest
known soybeans in North American were grown near
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Savannah, Georgia, in 1765–brought by Samuel Bowen. Yet
none of these had varietal names until Dec. 1890.
“Many of these seeds were planted in more northern
states where the variety would not mature. Consequently,
it could be used for forage purposes only and growers had
to come back to North Carolina for seed stocks each year.
This market was lost when earlier maturing varieties were
introduced into the Cornbelt. However, in 1915, 200,000
bushels of North Carolina grown beans were crushed by
local cottonseed mills.
“The first statistics for the soybean crop were in 1909
when it was reported that 12,000 acres were grown in North
Carolina with an average yield of 12 bushels per acre. A
survey made in 1916 of 50 farms in the Tidewater area on
which soybeans were grown found yields ranging from 4 to
39 bushels per acre with an average yield of about 19 bushels
per acre.
“In the early years of soybean production, harvesting for
seed presented a difficulty. The mule drawn one-row beater
was developed for row planted beans, and under favorable
conditions saved from 50 to 75 percent of the crop. With the
development of the combine harvester most of the one-row
beaters have been replaced.
“Soybean production in the Carolinas is confined largely
to the Coastal Plain area. Here a large part of the crop is
planted in rows and is harvested for seed. The Coastal Plain
can be divided into the Tidewater area immediately along
the coast in which the soils are rather low lying and high in
organic matter, and the upper part of the Coastal Plain which
has lighter soils. The Tidewater area is not as well suited
to the culture of tobacco, cotton, or peanuts as the upper
part of the Coastal Plain so soybeans have occupied a much
larger percentage of the cultivated acreage. In some of the
Tidewater counties of North Carolina, 35 to 45 percent of the
cultivated acreage is planted to soybeans. Although soybeans
are usually considered better adapted to the Tidewater area,
equally good yields have been obtained on the sandier soils
of the Upper Coastal Plain. In the Piedmont area a large
portion of the beans grown are seeded solid after small grain
and cut for hay.
“In the Tidewater area soybeans are planted to occupy
the land for the full season or after mid-June following Irish
potatoes. When grown as a full season crop they are usually
grown in rotation with corn. Farmers in this area consider
that soybeans have a definite beneficial effect on the physical
condition of their soils. In the more southern sections of
the state and in South Carolina, soybeans are often planted
after small grain is harvested. Excellent seed yields can be
obtained with the late plantings but yields will decrease
sharply in most years if the crop is planted after June 20.
“Relatively few varieties have gained prominence in
North Carolina. The Mammoth Yellow variety which grew
so well in the region produced seed relatively low in oil
content, and shattered its seed quite readily upon maturity.

Mammoth Yellow matured in late October. About 1907 the
Tokyo and Haberlandt varieties were introduced. Neither
of these varieties offered any improvement in seed holding
but Haberlandt did have a higher oil content. Tokyo matures
in late October and Haberlandt matures in early October.
About 1936 the T.W. Wood Seed Co. of Richmond, Virginia,
introduced a variety named Woods Yellow which was
reported to be a selection from Mammoth Yellow. Woods
Yellow holds its seed fairly well, has a rather low oil content,
and produces a rank, coarse plant somewhat difficult to
combine. In recent years Woods Yellow has been the most
popular variety, although Tokyo and Haberlandt have been
quite popular in some areas.
“CNS Popular: Another of the old varieties is Biloxi,
a late, rank-growing, brown-seeded type. Biloxi has been
largely interplanted with corn for soil improvement or for
grazing. Several varieties, Palmetto, Missoy, Clemson,
Nanking, and CNS, derived from introductions from
Nanking, China, make excellent growth in the Upper Coastal
Plain of South Carolina and Georgia. All of these varieties
have low oil content and with the exception of CNS shatter
quite badly. CNS is now grown to greater extent than any
other variety in this group.
“Varieties now recommended for North Carolina are
Ogden and Roanoke. Ogden, developed by the Tennessee
Agricultural Experiment Station, was first grown on a field
scale in North Carolina in 1944, and has been well received
by soybean growers. Ogden has a medium growth type,
stands very well, has a good oil content, and shatters less
than Tokyo and Haberlandt. Ogden will usually hold its
seed at least 2 weeks after it has reached combine maturity.
It matures about October 10 to 15. During the 1946 season
Ogden demonstrated that it could tolerate an excess of
moisture better than some other varieties on the low lying
poorly drained soils.
“In the spring of 1946, the variety Roanoke was released
from the North Carolina Agricultural Experiment Station
as a result of cooperative research with the U.S. Regional
Soybean Laboratory. Roanoke is a late-October-maturing
bean, medium tall in growth habit, holds its seed extremely
well, and has the highest oil content of any soybean adapted
to the southern states. Its average oil content for the past 3
years at the Experiment Station farm near Raleigh is 21.9
percent as compared with 19 percent for Woods Yellow.
Roanoke can be expected to give higher seed yields than
Woods Yellow if plant nutrient requirements are adequately
supplied. Since Roanoke is a taller growing variety than
Ogden it has a greater tendency to lodge, especially on
heavier soils. However, the added height is usually an
advantage in the Upper Coastal Plain. Roanoke is also well
adapted to the Coastal Plain of South Carolina.
“A rather extensive breeding program was initiated in
1942 to develop better adapted varieties. This program was
expanded in 1943 in cooperation with the U.S. Regional
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Soybean Laboratory. In addition to high yielding ability,
improvement in seed holding, lodging resistance, chemical
composition, seed quality, and disease resistance are
considered highly important. During the past season (1946)
approximately 25,000 F2 plants and over 4,000 single
plant progeny rows were grown for selection purposes.
Approximately 500 new strains, mostly selections from
crosses, were grown in replicated yield trials at several
different locations. Some of these strains give promise of
improvement over existing varieties.
“There is little hope for raising the low average yield for
North Carolina to any appreciable extent by breeding alone.
The production of a profitable yield of soybeans demands
an adequate supply of plant nutrients and the success of
soybeans in the Southeast will depend upon satisfying the
nutrient demands. Unfortunately the soybean early gained
the reputation of getting along without any fertilizer. In
addition to being grown without the addition of any fertilizer,
soybeans are also quite often grown in rotation with crops
receiving only light applications of fertilizer.
“When one drives through the Coastal Plain area in
mid-summer potash deficiency as shown by foliar symptoms
is readily apparent and wide spread. However, numerous
experiments during the past few years have demonstrated
that yield responses can be expected from potash
applications even when plants appear to be making normal
growth and show no foliar symptoms. Not so conspicuous
but equally widespread is the need for limestone. Many
of the soils of the Tidewater area have a pH value of 5 or
below. These soils give excellent responses to applications
of dolomitic limestone. However, liming in excess of pH 6.0
will cause manganese deficiency on some soils. Most of the
Coastal Plain soils are better supplied with phosphate than
with limestone or potash, but phosphate is equally necessary
in producing satisfactory seed yields.
“The present fertilizer recommendations for soybeans in
North Carolina are as follows:
“(1) Lime in accordance with needs as determined by
soil analysis and
“(2) Apply 400 pounds of 0-10-20 fertilizer per acre,
unless beans are grown in rotation with a heavily fertilized
truck crop.
“A 40-bushel crop of beans removes approximately
30 pounds of P205 [phosphoric anhydride / phosphoric
acid] and 60 pounds of K20 [potassium oxide] from the
soil. Results during the past few years indicate that 30 to
40 bushels of beans per acre can be safely expected with
the use of an adapted variety and a complete fertilization
program” (Continued). Address: 1. Associate Agronomist,
U.S. Regional Soybean Lab., Bureau of Plant Industry,
Soils & Agricultural Engineering, Agricultural Research
Administration, USDA; 2. North Carolina Agric. Exp.
Station.

752. National Soybean Processors Association. 1947.
Soybean farming. Chicago, Illinois: Soybean Crop
Improvement Council. 43 p. Second ed., July 1951 (43 p.).
Third ed., March 1955 (43 p). Fourth ed., April 1958. Fifth
ed., April 1961, 40 p. Sixth ed., Dec. 1966. [9 ref]
• Summary: Written by J. Ward Calland, this booklet
provides a good overview of the subject.
“Foreword: The soybean processing industry and the
soybean growers of America have a mutual interest in the
soybean crop. Both share the responsibility and advantage
of maintaining soybeans as a profitable farm crop. This
responsibility can best be met by cooperative effort. Each
needs the other. The farmer needs a dependable market
for his crop. The industry must have a dependable source
of soybeans from which to manufacture the basic soybean
products which in turn provide the market.
“Ninety-five per cent of all soybeans harvested on
farms go directly for processing or for seeding the next crop.
The soybean with its multitude of uses and the processing
industry which provides its market have done much to
stabilize the farm income–they promise to do even more in
the years ahead.
“And just as the profitable growing of grain crops is
closely associated with a large and prosperous livestock
industry, so is the production of soybeans–our most
important oilseed crop–closely related to livestock and
poultry production. A thriving livestock industry needs
protein. Each bushel of soybeans produces 48 pounds of high
protein feed–soybean oil meal.
“Progressive farmers do not measure farm income from
crops by the price per bushel at harvest time, but by the
average income of their total farm enterprise over their full
rotation or crop production period. During the past five years,
soybeans have been grown for the first time on thousands of
American farms. Soybean growers want to know the facts
about this new crop–its relation to soil productivity–to other
crops in the rotation–to soil conservation-the place soybeans
should occupy in their farming scheme.
“This booklet is published by the Soybean Crop
Improvement Council to give the growers a short, easy to
read report of the answers to questions about the soybean
crop.
“The information given here is gleaned mostly from
reports, bulletins, circulars, and articles prepared by the
men working with soybeans at our agricultural colleges,
experiment stations, and the United States Department of
Agriculture. Their helpful assistance in the preparation of
this material is gratefully acknowledged.”
Page 3-5: Summary:
“Good Cultural Practices Pay Dividends: Results of
experiments as well as reports made by more than 8,000
cornbelt soybean growers show that the present average yield
of below 20 bushels per acre could be increased to 25 or
more bushels per acre and the cost of production per bushel
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reduced, if all farmers would adopt the best known practices
in growing the crop.
“Use Best Varieties: Agronomists and plant breeders
say that in addition to raising yields per acre, many of the
problems connected with shattering, lodging, late harvesting,
high moisture, poor quality and low oil content can be very
largely eliminated by growing the right varieties (see list of
recommended varieties on page 32).
“Soybeans and Soil Productivity: The soybean crop,
inoculated and well handled, takes less from the soil than
corn or the small grain crops. Its tilth improving action is not
so great as that of clover and alfalfa, but it takes a smaller
total of nutrient elements from the soil. In many cases
soybeans tend to increase the yield of the crop following in
the farm rotation.
“Relation of Soybeans to Erosion: When handled
properly, soybeans permit less erosion than most other rowcrops. The tilth improving action of the soybean crop makes
the soil loose and granular and increases the water intake,
thus reducing the amount of water available for transporting
soil particles off the field. Some recent experiments show
definitely less soil-loss from soybeans than from corn under
similar conditions.
“Fertilization of Soybeans: Unlike corn, wheat, and
clover, soybeans do not respond well to direct applications of
fertilizer at planting time on most cornbelt soils, but they do
respond well to increased fertility levels. Hence the general
recommendation for fertilizing soybeans is to increase the
productivity of the soil by means of lime, clover, manures,
and crop residues; putting the fertilizer on the other crops
in the rotation. However, on low fertility soils which have
not been well treated, particularly soils low in potash,
good results may be expected from fertilizer high in potash
properly applied to the soybean crop.
“Relation of Soybeans to Cover Crops: The claim
sometimes advanced that the soybean is responsible for poor
clover crops is not supported by long-time results found
at midwest experiment stations, nor by results obtained in
special trials of clover seedings over the past three years at
many locations in Ohio and Indiana. These trials indicate that
there are no special clover problems arising from growing
soybeans in well-fertilized rotations.
“Soybeans and Rotations: Soybeans fit well into cornbelt
rotations. The requirements usually listed for a good rotation
are that it include cultivated row crops, close growing small
grain crops and deep-rooted legume sod crops. Such a
rotation, much used in the cornbelt, includes corn, soybeans,
small grain and legume hay. Soybeans are useful in adapting
a rotation to corn borer control. Highest soybean yields may
be expected in balanced, well-fertilized crop rotations similar
to those giving highest corn yields.
“Adequate Weed Control: Whenever possible, kill
a weed crop before soybeans are planted. Whether the
soybeans are planted solid or in rows, early cultivation

should be made with the rotary hoe, spike-tooth harrow or
weeder when the weeds are quite small or, “in the white.”
When a crust forms before the soybean seedlings emerge,
the crust should be broken with any suitable tool available to
help the plants through.
“Inoculation Essential: On fertile soil, inoculated
soybeans frequently yield 4 to 5 bushels per acre more than
plants without nodules on the roots. Inoculation is even more
important on soils low in nitrogen, where soybeans without
nodules may yield only one-third as much as well inoculated
plants.
“Soybeans Vastly Important to Agriculture: The soybean
is one of our most versatile farm crops. While the soybean
is produced for industry, yet approximately 90 per cent of
all the soybean oil meal comes back to our farms as highprotein feed to save millions of dollars annually in the cost
of properly feeding our livestock and poultry. Soybean oil
has been supplying close to one-half of all the fats used in
shortening and margarine. Soybeans already have hundreds
of uses, but no other farm crop offers such a rich field for
continued research for the development of new and useful
products.
Page 6: Popularity of the Soybean Crop: Crop
authorities agree that these reasons have influenced
expansion of soybean acreage:
“A Valuable Crop for Cornbelt Rotations: Has a long
period of time for planting. Adapted to a wide variety
of cornbelt soils. Easy crop to produce. Handled with
equipment used for corn and grain. Lends itself to high
degree of mechanization. Better cash returns than wheat or
oats.
“A Crop of Many Uses: Rapid growing hay and feed
crop. Fits well in a corn borer control rotation. Fits well as
a late planted crop. Provides excellent seedbeds for small
grains. Better distribution of farm labor on many farms.
Beneficial loosening effect on tight, heavy textured soils.
“A Crop That Can Take It: More resistant to low
temperatures than corn. Relative freedom from insects and
disease. Grows on both acid and sweet soils but responds
well to lime. Adapted by late planting to poorly drained
fields. Relatively resistant to drought.” A map (p. 40) shows
that in 1944 most of the soybeans harvested for beans in
America were grown in Iowa, Illinois, Indiana, and Ohio.
Page 41 shows that 1924 was the first year that statistics on
soybean production and utilization began to be kept in the
USA. In 1946 they were kept by the Division of Agricultural
Statistics, Bureau of Agricultural Economics, USDA. In
1924 the average yield per acre for beans was 11.0 bushels.
448,000 acres were harvested for beans, 1,147,000 acres
were harvested for hay, and 187,000 acres were grazed,
plowed under, or abandoned. Some 325,000 copies of this
publication had been sold by Nov. 1961 (Soybean Digest).
Note: This is the earliest document seen (July 2019)
that mentions the Soybean Crop Improvement Council–but
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missing the word “National” at the beginning.
753. Kerle, W.D. 1948. Soybeans: Greater yields obtained by
harrowing growing crops. Agricultural Gazette of New South
Wales 59(1):9. Jan. 1.
• Summary: Experiments at New England Experiment Farm,
Glen Innes, last season showed clearly that soybean plants
benefit from harrowing, but it must take place before interrow cultivation, otherwise the young plants can be uprooted.
Harrowing across the rows is the most effective way to check
weed growth (particularly in the rows themselves) provided
it is done on a warm day and the plants are from 4 to 6
inches high. The soybean plants (variety Potchefstroom 169)
in a harrowed section of an experiment gave a higher yield
(30.5 vs. 22.5 bu/acre), were taller and more vigorous; the
weed growth was only light. By contrast, in non-harrowed
areas, the soybeans were stunted and yellowish, and weeds
grew profusely. Address: Special Agronomist.
754. Co-Op-Co News (Hudson, Iowa). 1948. Farmers keep
control of soybean crop from combine to feedlot: Through
Dike Co-op. 11(9):1, 4. Feb.
• Summary: The 315 members of the Farmers Cooperative
Co. in Dike, Iowa, work together. They “went into the
soybean processing business in 1943.” Farmers in the area
do considerable livestock feeding. But early in World War
II “most Iowa soybean mills fell into the hands of the big
feed mixers... Farmers could buy the mixed feeds but not the
meal. And many of them preferred to feed the meal with their
own grain to selling their grain then buying back from feed
mixers at a fancy price.
“A number of Iowa farmers elevators investigated
the idea of building their own processing plants. The plan
seemed sound. So Dike and six other elevators began
building soybean mills in 1942 and 1943.
“The Dike plant, a two-expeller outfit, was completed
in 1943. In erecting this plant, the farmers in the Dike
community acquired complete control over the soybeans
they raise–from combine to processing plant to feedlot.
Because of their ownership of the bean mill they now have
a free choice- they can either feed their protein concentrate
straight, or as part of a commercially mixed feed.
“Felco Feeds: Last year the mill processed 400,000
bushels of soybeans. The meal goes to the co-op’s line of
Felco Feeds, and is also sold as Felco soybean oil meal.
“Last year the Farmers Cooperative Co.’s gross sales
were 2 million dollars from its whole operations. The
elevator does a big cash grain and feed business.
“In 1946 the co-op erected a huge concrete storage
elevator, so that it now has a capacity of 310,000 bushels of
soybeans and grain. This is one of the largest storage bins
of a country elevator in the Midwest. The elevator looms
high above the town of Dike and can be seen for miles in all
directions. It has become a landmark of no mean proportions

in this town of 500–a real monument to farmer enterprise.
“During recent weeks there has been a huge influx of
soybeans into the storage bins. For some weeks at least
16 boxcars have been on siding every day. One morning
recently there were 29. There are now 200,000 bushels of
soybeans in storage, according to Manager Clifford M.
Gregory.”
Photos show: (1) An aerial view of the Farmers
Cooperative Co. and the town of Dike. (2) Manager C.M.
Gregory. (3) Dike office workers: Bookkeeper Joyce Nielsen,
secretary Margaret Johnson, and office manager “Bud”
Goetzinger. (4) Leo Knudsen standing between two expellers
inside the soybean mill. (5) Carloads of soybeans on a rail
siding at the big elevator. (6) President Heye Dieken. (7)
Elevator worker Marcus Cole.
Note 1. The six other cooperative elevators that began
building soybean mills (with expellers) in 1942 and 1943
were probably located in Iowa at: (1) Ralston. (2) West Bend.
(3) Manly. (4) Sheldon. (5) Eagle Grove (Boone Valley). and
(6) Martelle (just east of Cedar Rapids).
Note 2. Talk with Bill Lester of Omaha, Nebraska. 2007.
Aug. 27. The plants at Ralston and West Bend are still in
operation as independents and they still use expellers. They
sell their soybean meal (which has a higher fat content than
solvent extracted meal) as a specialty high-energy meal for
swine and dairy cattle. The three plants at Manly, Sheldon,
and Eagle Grove are now part of AGP. The mill at Martelle
no longer exists; it’s gone.
755. Soybean Digest. 1948. Plan production of soys in East
Africa. Feb. p. 21.
• Summary: “The Soya Overseas Development Company
Ltd., composed of most of Britain’s soya manufacturers, is
seeking to stimulate large-scale soybean production in Kenya
and Uganda, East Africa, reports USDA’s Office of Foreign
Agricultural Relations. Special seed is to be obtained from
the United States...
“The Company has expressed the hope that East Africa
will produce 100,000 tons of soybeans within the next 3
years, and has offered to pay growers a guaranteed minimum
price in 1948, or the United States market price in sterling on
the day of the sale, whichever is higher.
“Advocates of the soybean project say it would create
a valuable East African export trade, and ease Britain’s
tight fats and oils situation, and that if soya flour can be
introduced into local diets, it will greatly increase the
economic efficiency of the East African natives...
“A British program calling for the clearing of 3,210,000
acres for production of peanuts to relieve the fats and
oils shortage began last year in East Africa, but has been
hampered by difficulty in obtaining delivery of tractors and
farm machinery, and other factors.”
756. Humphrey, L.M. 1948. R.L. Dortch Seed Farms: 1947
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variety test. Soybean Digest. March. p. 14-15.
• Summary: A table with 11 columns (p. 15) shows that 27
varieties were tested (planted 14 May 1947), including the
following named varieties, listed in descending order by
yield: Dortchsoy No. 31, Dortchsoy No. 2, Burdette No. 2,
Roanoke, Volstate, Burdette No. 12, Nela, Ogden, Dortchsoy
No. 7, Wood’s Yellow, Arksoy, 20-43 Toark, Tensa,
Hongkong, C.N.S., Burdette No. 19, Macoupin, 12-43-Toark,
and Boone.
For each variety is given: Yield (1947, and 2-year
average), days to maturity, bean color, bean size, lodging,
shattering (percent–at maturity, after 15 days, after 30 days).
The top 1947 yield, from Dortchsoy No. 31, was 48.3 bu/
acre and the top 2-year yield (also from Dortchsoy No. 31)
was 50.1 bu/acre.
The article states: “Along with our extensive breeding
and other experimental work with soybeans, we conduct a
careful study of our own and other widely used or otherwise
promising soybean varieties. The purpose of this article is
to report the results obtained from our test of commercial
varieties conducted in 1947.
“The test was conducted on the Station Place Plantation
of the Robert L. Dortch Seed Farms at Scott, Arkansas.
The 27 varieties reported in the accompanying table were
included as well as 13 experimental strains which are not
reported. The soil on the part of the plantation devoted to
the breeding programs as well as other experimental work
with soybeans, cotton and corn is fine sandy loam Arkansas
River bottom soil of a little better than average fertility. The
pH is 6.7: and 300 pounds of 3-9-18 fertilizer were broadcast
on the land before the final disking before planting. In order
to obtain uniform plant competition and to make possible
a study of individual plant behavior and performance, the
test was planted in hills 22 inches apart and thinned to one
plant per hill. Rows were 38 inches apart and 60 feet long.
Five randomized replications were used, and rows in the
last replication were extended an extra 120 feet. This part
of the last replication was not harvested, but was left for
observations on shattering and effects of weathering long
after harvest. At harvest the plants were cut by hand and
threshed on a small portable power driven thresher. The test
was planted May 14, 1947.
“Yields are a little higher than field yields as they
always are in tests conducted in this way. Past experience has
indicated that a reduction of about 20 percent in the yields
given in the table would give yields comparable to those that
might be expected by combining and on soil of comparable
fertility.
“Discussion of Varieties:
“Yield–The highest yields were made by midseason and
late varieties with large beans. This must not be assumed
to mean that all late varieties yield well. They must also be
adapted. The fact that no early maturing variety performed
well presents a challenge to us as soybean breeders to

produce an adapted early maturing variety that will yield as
well as the later maturing adapted varieties.
“Dortchsoy No. 31 and Dortchsoy No. 2, both selections
from the Ogden variety, made the highest yields. In the
2-year averages these varieties made very nearly the same
yields. Reference to the table will reveal that Dortchsoy No.
31 is 3 weeks later in maturity than Dortchsoy No. 2. This
makes it a fine companion variety for the Dortchsoy No. 2. It
greatly extends the combining period and thus increases the
usefulness of the combine. The accompanying photograph
shows a plant of Dortchsoy No. 31 taken from the part of the
test left for shattering observations 24 days after maturity.
These beans were still in excellent condition for combining.
“Shattering–A very hot dry summer contributed to
making beans shatter unusually severely. This was especially
true on land where the soil was badly depleted. Such highly
resistant varieties as the Dortchsoy No. 7 were observed
to shatter considerably on land which for one reason or
another was badly lacking in fertility, but on more fertile
fields shattering was negligible. The land on which the test
was grown is relatively fertile. Even so a reasonably sharp
distinction is evident between the varieties that have shatter
resistance and those that do not. Varieties showing less
than 10 percent of shattering 30 days after maturity may be
considered highly resistant.
“1947 Drought:
“Drought Resistance–1947 was an excellent year to
study varietal resistance to drought and prolonged heat. The
U.S. Weather Bureau at Little Rock, located at the Little
Rock airport approximately 4 airline miles from Scott,
recorded the following facts: during the 77-day period from
June 24 to September 11, total rainfall was 2.43 inches; from
July 28 to August 10, the mean maximum temperature for
the 14 days was 101º; again from August 30 to September 7,
the mean maximum temperature for the 10-day period was
101º with 106º recorded for September 1.
“The combination of protracted drought and extreme
heat at critical times damaged the bean crop materially.
Damage from heat and drought was evidenced either by the
shedding of the blooms or by the death of the plants in cases
of serious susceptibility. Both Dortchsoy No. 31 and No. 2
showed a high degree of drought resistance as shown by the
fact that there was no material decrease in yield from 1946.
All of the top ranking 10 varieties showed from good to
excellent drought resistance.
“Bean Size–It is interesting to note and very probably
significant that all of the leading varieties had large size
beans. This has proved to be the case in previous years’
tests as well, and is being given due consideration from the
breeding standpoint.
“Lodging–Lodging was bad in varieties having a viney
type of growth or in varieties producing long limbs that had
a tendency to drop down at maturity. Any parts of the plants
falling below about 6 inches from the ground would be lost
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at combining since the sickle would pass over them. A stiff
upright stalk with short upright branches is the desirable type
because such plants rarely lodge and more beans are saved at
harvest.
Days to Maturity–May 14 is about the middle of the
soybean planting season in this region. As is well known,
soybeans have a tendency to mature about the same time
regardless of when they are planted. Soybeans respond
physiologically to the length of the period of daylight in such
a way that when the season progresses to a point where the
period of daylight is of the proper length the beans mature
their crop. For this reason beans planted early will show a
longer period of time to maturity than those planted later.
However, the relative maturity periods of different varieties
will remain fairly constant. The only really satisfactory way
to stagger the maturity of parts of a soybean crop is to plant
varieties having different time requirements for reaching
maturity.
“In this region those varieties in this test that matured in
130 days or less are early, those maturing in 150-160 days
are of medium maturity, those maturing in 165-173 days are
medium late, and those maturing in 180 days and later are
very late. Beans of this last group are likely to be in danger
of serious damage from early frost.
“In addition to our soybean breeding and testing
program, we are conducting rather extensive tests on
response to lime and fertilizers, and to spacing and various
cultural methods, results of which will be published at a
later date. Information on proper soils and advanced cultural
methods are essential to bring about higher and more
profitable yields of soybeans.”
A large photo shows “Plant of new Dortchsoy No. 31,
destined to take a prominent place among soybean varieties.”
Address: Plant Breeder, Robert L. Dortch Seed Farms, Scott,
Arkansas.
757. Morse, W.J. 1948. Fourth work planning conference of
the North Central States Collaborators of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, March 1-3, 1948.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 148. May 21. 29 + 9 p.
• Summary: “The Fourth Work Planning Conference of
the North Central States technical collaborators of the U.S.
Regional Soybean Laboratory was held in Urbana, Illinois,
on March 1-3, 1948, to review the accomplishments of
the cooperative research conducted during the past season
and to plan future investigations. Four new soybean strains
were considered for release, and a permanent soybean crop
committee was appointed by the conference to draw up
recommendations for handling the increase and release of
new strains.
“Monday, March 1–J.L. Cartter, Chairman
“The planning conference was called to order at 1215
p.m. in the Faculty Lounge, Illini Union Building, at the

University of Illinois. The following were in attendance:
“Aamodt, O.S., Head Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland
“Bray, R.H., Agronomist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Burlison, W.L., Agronomist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Carroll, W.E., Associate Director, Illinois Agr. Expt.
Station, Urbana, Illinois
“Cartter, J.L., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Chamberlain, D.W., Pathologist, Forage Crops &
Diseases, U.S.D.A., Urbana, Illinois
“Collins, F.I., Chemist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Cutler; G.H.; Agronomist, Purdue Agr. Experiment
Station, Lafayette, Indiana
“DeTurk, E.E., Agronomist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Feaster, C.V., Agronomist, U.S. Regional Soybean
Laboratory, Columbia, Missouri
“Frank, F.A., Agronomist, Purdue Agricultural
Experiment Station, Lafayette, Indiana
“Fuelleman, R.F., Agronomist, Illinois Agr. Experiment
Station, Urbana; Illinois
“Hackleman, J.C., Agronomist, Illinois Agr. Experiment
Station, Urbana; Illinois
“Hartwig, E.E., Agronomist, U.S. Regional Soybean
Laboratory, Raleigh, North Carolina
“Henson, P.R., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi
“Heusinkveld, D., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
Holman, L.E., Agricultural Engineer, U.S.D.A., Urbana,
Illinois
“Hoover, M.M., Director, Plant Introduction Station,
Ames, Iowa
“Johnson, I.J., Agronomist, Iowa Agricultural
Experiment Station, Ames, Iowa
“Keim, F.D., Agronomist, Nebraska Agricultural
Experiment Station, Lincoln; Nebraska
“Koehler, B., Pathologist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Kramer; H.H., Agronomist, Purdue Agr. Experiment
Station, Lafayette, Ind.
“Krober, O.A., Chemist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Lang, A.L., Agronomist, Illinois Agricultural
Experiment Station; Urbana, Illinois
“McAlister, D.F., Physiologist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Marston, H.W., Research Coordinator, A.R.A.,
U.S.D.A., Washington, D.C.
“Milner, R.T., Chemist, Northern Regional Research
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Laboratory, Peoria, Illinois
Morse, W.J., Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland
“Pitner; J.B.; Agronomist; Rockefeller Research
Institution, Mexico City, Mexico
“Probst, A.H., Agronomist, U.S. Regional Soybean
Laboratory, Lafayette, Indiana
“Saboe, L.C., Agronomist, U.S. Regional Soybean
Laboratory, Columbus, Ohio
“Stoa, T.E., Agronomist, North Dakota Agr. Experiment
Station, Fargo, North Dakota
“Torrie, J.H., Agronomist, Wisconsin Agricultural
Experiment Station, Madison, Wisconsin
“Van Doren, C.A., Agronomist, Soil Conservation
Service, U.S.D.A., Urbana, Illinois
“Volk, N.J., Associate Director, Purdue Agr. Experiment
Station, Lafayette, Indiana
“Weber; C.R.; Agronomist; U.S. Regional Soybean
Laboratory, Ames, Iowa
“Weiss, M.G., Agronomist, Iowa Agricultural
Experiment Station; Ames, Iowa
“Williams, L.F., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Woodworth, C.M., Agronomist, Illinois Agr.
Experiment Station, Urbana, Illinois
“Zahnley, J.W., Agronomist, Kansas Agr. Experiment
Station, Manhattan, Kansas
“The first speaker of the afternoon was Dr. W.E.
Carroll, Associate Director of the Illinois Agricultural
Experiment Station, who welcomed the collaborators on
behalf of the Experiment Station. Dr. Carroll was asked by
the Chairman of the North Central Directors’ Conference
to attend the Soybean Laboratory meetings and to bring a
report of accomplishments to the next Directors’ meeting.
Dr. Carroll in his talk emphasized the importance of both
informal and formal cooperation among agricultural workers.
He stressed the increase in the cooperative approach to
many problems within the North Central States, especially
since the Production and Marketing Administration has
been organized. The Directors have had much informal
cooperation under way before this time, particularly in the
field of livestock marketing and studies on land tenure.
“Reports of Research
“The first afternoon of the conference was devoted to the
presentation of reports on soybean research at each station by
collaborators.
“Illinois report by W.L. Burlison–The Illinois
Agricultural Experiment Station has many soybean research
projects, among them one on price studies and one on
the cost of growing and combine harvesting the crop.
The Animal Science Department has projects on protein
supplements for growing and fattening pigs, the nutritive
value of protein feeds and animal products, changes in
nutritive value of feeds due to storage, effect of soybean

meal in poultry rations, and methionine supplementation
in swine rations. The Home Economics Department has
projects on soybeans as human food and on the value of the
protein of soybeans in the dietaries of adult human subjects.
The Agricultural Engineering Department is studying
methods of harvesting, storing, and artificially drying
soybeans. The Entomology Department is studying the
biology and control of grape colaspis on soybeans and the
control of insects affecting soybeans in storage.
“The Agronomy Department has a number of projects
on soybeans, one being on genetics. In the season of 1947,
studies on soybean hybrids, originally made by Gordon
E. Geeseman in 1945, were continued. Ten varieties were
crossed in all possible ways, making 45 different crosses
in all. The varieties were Chief, Dunfield, Illini, Mukden,
Earlyana, Richland, T117, Hawkeye, Lincoln, and Patoka. F1
plants were grown and compared with the parents in 1946.
Analysis of the data has not been completed. Summary tables
have been made for number of branches per plant, yield
of seed per plant, and weight of 100 seeds. In number of
branches per plant, the hybrids were very nearly the same as
the parents, but in yield of seed, considerable...”
Page 12: In 1946 and 1947 a little more than 900,000
acres in Ohio were devoted to soybean production for seed.
A large percentage of this acreage is in the northwestern onefourth of the state.
“South Dakota report by W.W. Adams–During the
last season, the Group 0, Group I, and Group II Uniform
nurseries were grown, spanning the state’s soybean growing
area from extreme north to south. Several standard varieties
were also included with these uniform tests.
“At the main station, a rate of seed experiment and a row
width trial were established but were not harvested because
of the extensive hail damage occurring the last of June.
“The work in 1947 indicated the superiority of the
varieties Capital and Hawkeye for certain areas of the state
and reaffirmed the position of Ottawa Mandarin as a good
variety for the east-central section. Interest has been directed
toward a few other entries in the variety tests having possible
value for one or more areas of eastern South Dakota.
“In 1948 a variety test for hay will be conducted in
addition to the uniform nurseries and other agronomic trials
for seed.
“Wisconsin report by J.H. Torrie–The soybean research
program of the Department of Agronomy, University of
Wisconsin, is conducted in cooperation with the U.S.
Regional Soybean Laboratory, Urbana, Illinois. The program
is primarily concerned with the breeding of new varieties
adapted for Wisconsin conditions and the evaluation of new
strains developed in Wisconsin and by other stations. The
program for the southern and central portions of Wisconsin
is centered at Madison, whereas that for the northern portion
is under the supervision of Messrs. A.M. Strommen and
C. Rydberg at the Branch Experiment Station, Spooner,
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Wisconsin.
“At Madison experiments are under way to determine
the effect of different dates of planting and methods of
planting (broadcast and different row widths) on the yield
and other agronomic characters of several soybean varieties.
Studies are also under way to determine any change that may
occur in yield and other characters of successive generations
of several bulked soybean crosses. The inheritance of downy
mildew reaction is under investigation.
“Soybean genetic work at the Laboratory headquarters
by L.F. Williams–Several experiments in breeding are under
way at Urbana. In one experiment the backcross method of
breeding is being compared with the straight cross. In one
test the cross Lincoln x Richland and the backcross Lincoln
x Lincoln x Richland are being compared, and in another the
cross Lincoln x Ogden and the backcross Lincoln x Lincoln
x Ogden.
“An attempt to combine the high iodine number of the
wild soybean with the desirable agronomic characteristics of
the commercial type has failed. The cross Patoka x Wild has
been crossed and backcrossed to Lincoln, selecting only for
erect habit and freedom from shattering. An analysis of 270
lines from this material indicates no lines much higher than
Lincoln in iodine number and many lines similar to Lincoln
in oil content. Many resemble Lincoln in appearance and
yield. However, some of these lines do have a higher protein
content than the common commercial varieties” (Continued).
Address: Secretary of Conference, Agronomist, Forage
Crops & Diseases, U.S.D.A., Beltsville, Maryland.
758. Farm Quarterly. 1948. Soybeans and the soil: Soybeans
can be either good or bad for the land depending on how they
are handled in the rotation. 3(1):26-31. Spring.
• Summary: Contents: Introduction. Soybeans and the soil.
How to fertilize. Soybeans and titlth. Good green manure.
Soybeans and erosion. Soybeans and the rotation.
“Most farmers no longer believe the myth that you can
take a soybean crop out of the soil year after year and yet
leave it richer and more productive.
A diagram titled “What crops take from the soil” (p.
29) shows how much nitrogen, phosphorus, potassium, and
calcium a typical crop of corn, soybeans, alfalfa, red clover,
wheat, and oats each take from an acre of land. A crop of
soybeans, yielding 20 bushels per acre, adds nitrogen to
the soil (but the amount depends on how the soybeans are
harvested); but it takes from the soil 8 lb. of phosphorus, 25
lb. of potassium, and 2.6 lb. of calcium. Soybeans add more
to the soil and take less than any other crop in the diagram.
Looking only at the nitrogen added: If the soybeans are
hauled from the field as hay, all the nitrogen goes with them.
If the soybean plants are cut for hay and the manure returned
to the soil, they add 26 pounds of nitrogen. Of the soybeans
are combined and the straw is spread evenly over the ground,
small amounts of nitrogen are left for the next crop. But if

none of the plant or straw is returned, 30 lb. of nitrogen per
acre are taken from the field.
Large photos show: (1) A load of soybeans, worth $700,
filling the back of a truck with wooden side panels. (2) A
farmer plowing a field of soybeans, but not cooperating with
nature by plowing up and down the slopes instead of on the
contour, thus inviting erosion. (3) A badly eroded field of
soybeans. (4) A combine pulled by a tractor; it is expensive,
but it helps keep soybean land fertile by adding straw mulch
to the surface. (5) The roots of a soybean plant bearing
nodules. (6) A farmer in a tractor plowing under a mixture of
soybeans and Sudan grass.
759. Staff of the U.S. Regional Soybean Laboratory,
Southern Section. comps. 1948. Results of the Cooperative
Uniform Soybean Tests, 1947: Part II. Southern
States. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 147. May. 144 p.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/47soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation (gives cooperating
person’s name, city, and state). Location of tests [on outline
map of south-eastern USA]. Methods. Uniform test, Group
IV-S. Uniform test, Group V. Preliminary test, Group V.
Uniform test, Group VI. Uniform test, Group VII. Uniform
test, Group VIII. Disease investigations. Weather summary.
“Introduction: The cooperative program of the U.S.
Regional Soybean Laboratory was extended to include the
Southern States in 1943. The chief objective of the work is
directed toward the development of improved varieties of
soybeans for industrial use. At the time the program was
inaugurated in the South, there were very few varieties
available to farmers of the region that met the requirements
of a good oil-seed variety. In general, these varieties were
of late maturity, a characteristic which limited the use of
soybeans in certain crop sequences and rotations. Such late
varieties also reduced the efficiency of harvesting operations,
since the acreage per combine would of necessity be limited
by adverse weather conditions usually prevailing in late fall
and early winter over much of the South.
“Varieties and new strains of soybeans are grouped
according to maturity to form nine uniform soybean variety
tests or groups. Groups 0 through IV include varieties
adapted to the North Central States. A summary of the
performance of these groups will be found in Part I of this
report, which is published separately. Varieties and new
strains adapted to the Southern States are included in Groups
V, VI, VII, and VIII. The late-maturing Corn Belt varieties
of Group IV, regrouped in part to form Group IV-S, appear
promising and are being tested in the upper part of the
southern region. Where adapted and at normal planting dates,
the varieties of Group IV-S mature in late August and early
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September; Group V in late September; Group VI in early
October; Group VII in late October; and Group VIII in early
November. The maturity of the varieties within these groups
are progressively later across the Upper South and earlier
in the Lower South.” Pages 4-5: Location of cooperative
nurseries [and cooperators].
Page 6 (Fig. 1): Map of southern states showing location
of most of the cooperative uniform tests, 1947.
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering.
Height (of plants). Maturity. Seed quality (rated from
1 to 5). Statistical analysis (by analysis of variance).
Address: 1. Principal Agronomist; 2. Senior Agronomist; 3.
Agronomist; 4. Asst. Agronomist, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S.D.A.
760. International Harvester Co. 1948. Soybeans (Motion
picture). Chicago, Illinois: International Harvester Co. *
Address: International Harvester Co.
761. Staley Journal (Decatur, Illinois). 1948. If it has wheels
and a motor it is in our plant. July. p. 13.
• Summary: “The truck-tractors will be used with three
hopper type semi-trailers, for hauling soybean grits from
the extraction plant at the extreme east end of the plant, to
the soy flour building about a mile and a half west. The old
method, both expensive and time consuming, consisted of
packing the grits in 100 pound bags, loading this into box
cars at the extraction plant, switching the cars out to the soy
flour plant and then unloading and dumping the bags.”
762. Hildebrand, A.A. 1948. Keeping abreast with soybean
diseases in Ontario. Soybean Digest. Aug. p. 16-17.
• Summary: “Soybeans were first grown in Canada at the
Provincial Agricultural College, Guelph, Ontario–about
1893, and their distribution to the farmers of the province
began about 1901. For many years they attracted little
attention and, as recently as 1940, there were only 10,000
acres altogether in Canada.
“By 1944, however, the acreage had more than
quadrupled itself to 45,000 acres. The official figure for 1946
is 59,200 acres and, when authoritative yield figures for 1947
are available, it is believed that they will indicate an acreage
appreciably higher than for 1946.
“The Canadian goal for 1948 is, 100,000 acres and,
based on a 5-year average yield per acre, production should
approach 2 million bushels. Late in 1947 the price of
soybeans had reached $3.25 per bushel. If this price holds
and, if the 2-million-bushel production level is attained in
1948, the value of the crop should approximate 6 million
dollars.
“Because of generally unsuitable climatic conditions
elsewhere in the Dominion, commercial production of

soybeans is restricted almost entirely to the province
of Ontario. Most of the acreage in Ontario is, in turn,
concentrated in a few counties in the southwestern part of the
province, just across Lake Erie and the Detroit River from
Ohio and Michigan, respectively.
“The Laboratory of Plant Pathology at Harrow, Ontario,
a link in the Dominion Department of Agriculture’s chain
of research institutions stretching across Canada, is located
closest to the soybean-producing area. For the past several
years, therefore, it has devolved upon this laboratory to
keep closely in touch with the disease situation as it affects
soybeans. Each year since 1941, an intensive disease survey
has been made of the expanding soybean acreage and, at
the laboratory, considerable pathological research has been
carried out.
“There are now known some 30 parasitic diseases of
the soybean. Fourteen of them, or approximately half, have
been found in Ontario. At least 8–possibly 9–of these 14
diseases are known to be seed-borne. The virus diseases are
represented by mosaic and bud blight. Those caused by fungi
are the most numerous and they include downy mildew,
pod and stem blight, Fusariurn blight or wilt, Sclerotinia
stem rot, and brown stem rot. The bacterial diseases have a
representative in the ubiquitous leaf spot or blight.
“Because of the quiescence in some seasons of a
disease that in other years is much more prominent, or
the appearance of new diseases, or, perhaps, the attack in
concentration by a disease that previously was only sporadic
in its occurrence, the disease picture in Ontario has varied
considerably from year to year, the pattern having been
somewhat as follows:
“In 1942, the incidence of mosaic reached epidemic
proportions, infection ranging from slight in some stands
to over 50 percent in others. The outbreak curbed in some
measure the enthusiasm for soybeans that was mounting at
the time. Pod and stem blight was also severe in 1942 and,
like mosaic, was then regarded as a serious menace to the
crop. Subsequently, this view has been modified because
neither of these diseases has again been so serious a threat as
in 1942.
“In 1943, Fusarium blight held the spotlight and 1944
was high-lighted, by the discovery of bud blight and charcoal
rot. Of these two diseases the former causes most concern.
Obviously, bud blight is on the increase in Ontario and last
year for the first time a commercial stand was abandoned
because of the high incidence of infected plants.
“In 1945 and 1946, downy mildew, which is one of the
most consistently-occurring diseases on certain susceptible
varieties, flared into greater prominence than usual.
Investigations at Harrow have revealed that systemicallyinfected plants are in many instances the source of primary
mildew infection. By systemically-infected plants are meant
those that harbor the fungus right in their tissues. Such
plants, acquire the disease in the seedling stage from mildew-
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infected seed. Subsequently, the growth of the fungus in the
tissues keeps pace with the development of the plant.
“In June or July the mycelium of the fungus appears
externally on the under surface of the leaves and soon
produces spores in abundance. The spores are rapidly carried
by wind or rain or other agencies to neighboring healthy
plants and soon a local epidemic is under way. Under
favorable weather conditions local epidemics can soon
become general.
“In 1946, stem rot, caused by the fungus Sclerotinia
sclerotiorum, was found for the first time. A small group of
affected plants, variety Lincoln, was first noted on September
11, in the corner of a 12-acre field that was protected on two
sides by a thick windbreak. By September 27, the disease
had almost completely destroyed 3 to 4 acres of the 12-acre
stand. In most descriptions of this disease. the stem is said to
he girdled at the point of attack near the soil line, the plant
dying above the girdle. In the present instance, the fungus
had spread in many plants from the stem into the pods, where
seeds were displaced by hard black bodies produced by the
fungus, known as sclerotia. No trace of stem rot was found in
1947.
“The most recently discovered disease is brown stem
rot caused by a soil-inhabiting fungus (Cephalosporium).
Judging from its record in such important soybean-producing
states as Illinois, Indiana and Iowa, brown stem rot may
be one of the most dangerous diseases of soybeans so far
encountered in Ontario.
“Control Measures: With certain at least of the 14
parasitic diseases constituting a potential threat to the
Ontario soybean crop, investigations at the Harrow
laboratory have naturally been focused on possible control
measures. The effectiveness of seed treatment, for example,
has been under careful test for 5 years. Each year samples
of seed being offered for sale throughout the district have
been examined at the laboratory. Almost every year it has
been possible to sort the seed into various categories, which
have been given such designations as healthy, cracked-coat,
etched-coat, mildew-encrusted, and lavender-stained seed,
respectively. The proportion of seed falling into the different
categories has varied from year to year. The quantity of
seeds with cracked-coats, for example, is much greater when
harvesting operations have been carried out under unusually
dry rather than more humid weather conditions. The
cracked-coat fractions of some seed lots combined under dry
conditions have been found to run as high as 18 percent. It
would seem that at least some of this seed-coat injury could
be avoided by more careful adjustment of the combine.
“Apart from mechanical injury, the seed produced
in 1943 to 1946, inclusive, was, in general, of high
germinability and surprisingly free from disease. In these
respects it differed markedly from the seed produced
in 1942. Weather conditions in 1942 were extremely
unfavorable for the crop and the seed produced was the

poorest for many years. Its germinability (23.4 percent)
was, for example, less than one-third that of 1943 seed (87.2
percent) and the diseased portion amounted to almost 40
percent” (Continued). Address: Assoc. Plant Pathologist,
Dominion Lab. of Plant Pathology, Harrow, Ontario, Canada.
763. Hildebrand, A.A. 1948. Keeping abreast with soybean
diseases in Ontario (Continued–Document part II). Soybean
Digest. Aug. p. 16-17.
• Summary: (Continued). “Seed Treatment: Each year since
1943, non-sorted seed as well as seed segregated into one or
other of the categories mentioned above, was treated, prior
to planting, with certain of the more-recently-developed
seed protectant dusts, namely, Spergon, Arasan, Fermate,
and Phygon (1946 and 1947, only). Except that all planting
was done by hand, the tests were carried out in the outdoor
laboratory plots according to accepted cultural practice for
the crop. They were so designed also that results could be
subjected to the type of analysis (statistical) that is regarded
as necessary by the agricultural scientist.
“Briefly, the results may be summarized as follows. With
poor-quality, weather-damaged seed, such as that produced
in 1942, with the cracked-coat (combine-injured) fraction
of otherwise high-quality seed, such as that produced from
1943 to 1946, inclusive, and with mildew-encrusted seed,
treatment with Spergon (2 oz. per bu.) consistently increased
emergence and yield. These were the only instances,
however, in which increases in early stands of plants as the
result of seed treatment, were reflected in increased yields
that were proven by analysis to be really significant.
“Despite the fact that treatment of healthy seed is not
likely to result in greatly increased yields, nevertheless,
growers are being encouraged to adopt the practice; in fact,
this spring they were urged to do so because 1947 seed,
like that of 1942, showed appreciable weather damage.
Moreover, some 1947 seed lots showed a high percentage of
seeds encrusted with the over-wintering spores of the downy
mildew fungus. Downy mildew is one seed-borne disease
that seems to be especially amenable to control by seed
treatment with Spergon. This treatment does not appear to
have modified root-nodule formation in the slightest degree.
“In Ontario, bud blight is being regarded with the same
apprehension as in the more important soybean-producing
areas in the United States. The possibility of perpetuation
and spread of the disease through the seed has been carefully
investigated at Harrow over the period of the last 3 years.
The evidence to date would strongly indicate that bud blight
is not a seed-borne disease.
“From the foregoing it may be readily gathered that
the disease-picture in soybeans in Ontario is not greatly
dissimilar to that in the United States. Although the number
of diseases capable of attacking the crop is impressive,
fortunately none of them has to date seriously curtailed crop
production in Ontario. If, however, as seems to be indicated,
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the, crop should be grown much more intensively in Ontario,
it is felt that as the result of the investigations carried out at
the Harrow laboratory, the disease factor may be prevented
from becoming an important limiting factor in production.
Photos: (1) “At left, bacterial blight, one of the most
commonly occurring soybean diseases in Ontario. Center,
mosaic, one of the most important virus diseases. Right:
mildew, important on susceptible varieties.” Photos of 3
separate leaves are shown. (2) “Devastation caused by pod
and stem blight in an Ontario soybean field.” (3) “Dr. A.A.
Hildebrand.” Address: Assoc. Plant Pathologist, Dominion
Lab. of Plant Pathology, Harrow, Ontario, Canada.
764. Hartwig, Edgar E. 1948. Breeding soybeans for the
southern states. Soybean Digest. Sept. p. 28-29.
• Summary: “Certain qualities are desired in a soybean
variety regardless of where it is grown. These qualities are
high seed yield, good seed quality, high percentage of oil
and protein, adaptability to combine harvesting, and freedom
from disease injury. However, one quality which does differ
markedly both in requirements and behavior is maturity.
Maturity and adaptation to specific environments are
characteristics which make southern varieties different from
Cornbelt varieties.
“Nearly 30 years ago plant physiologists learned that
soybeans were very sensitive to length of day. That is, some
types will begin to flower and develop seed with 16 hours
of daylight while other varieties will not begin to reproduce
until day length is 14 hours or less. Under the day length
conditions occurring at Memphis during the growing season
all strains adapted to the central Cornbelt area will begin
flowering in about 30 days after emergence. Consequently
they make only limited growth and mature too early to give
maximum seed yields. On the other hand a variety like
Ogden which makes good growth and matures about October
10 at Memphis will not mature before frost in central Illinois.
“During the past several years we have been evaluating
soybean varieties with regard to their specific qualities and
characteristics. We are not only interested in learning which
are the best strains available but also what characteristics
each strain possesses so that we might use these good
qualities in our improvement program.
“Soybeans are a self pollinated crop. Once a variety is
established as a uniform type, we have practically no chance
of making any improvement by selection within that variety.
To make improvement we must have variability. To get this
variability it is necessary to make crosses between types
possessing the different characteristics and selecting in later
generations. Some of the more advanced work has dealt with
getting improved seed holding, adaptation to specific areas,
and disease resistance.
“One of the varieties well adapted for seed production
in much of the South is Ogden. The Ogden variety gives
excellent seed yield, stands up well, is moderately resistant

to the bacterial leaf diseases, and has a quite satisfactory oil
content. However, Ogden will shatter under some conditions
and also sometimes produces seed of poor quality. One
of the types chosen to combine with Ogden to correct
these weaknesses was the Ralsoy variety. This variety has
excellent seed holding qualities, but gives much lower seed
yields, especially when the fertility level is such that Ogden
will yield 35 to 40 bushels per acre. Ralsoy also is quite
susceptible to bacterial pustule and wildfire.
“The problem then is to maintain as many Ogden
qualities as possible but still add seed holding. Since the
genes conditioning the various characteristics segregate
and recombine more or less at random in the F2 and later
generations it is necessary to observe rather large numbers in
order to obtain the desired combination. Disease susceptible
and shattering plants or lines can be eliminated in the second
or third generation by observation, but we have no method
of predicting by observation which strains are going to be
the best seed producers. To pick out the best yielding strains
it is necessary to grow them at several locations to evaluate
their adaptation to different environments. After testing
numerous strains from the cross Ralsoy x Ogden, one of the
most promising strains is N45-2994. While this strain has
not been tested thoroughly enough to know its adaptability, it
appears to possess many of the good qualities of each parent.
Other strains with good seed holding qualities have also been
crossed with Ogden to bring about improvement in seed
holding. We believe that some of these crosses will give nonshattering strains equal in other respects to Ogden.
“Chinese Strains: Several types introduced from the
vicinity of Nanking, China, such as Palmetto, Missoy,
Nanking, and CNS make excellent growth on the Coastal
Plain soils of the lower Southeast. However, each of these
strains has a low oil content. Crosses have been made using
these types with Ogden, Volstate, and Roanoke. Selections
from these crosses are now in advanced stages of testing.
Some of the better strains such as N45-3563, N45-3728, and
N46-2652 possess many of the growth qualities of Palmetto
and Missoy plus approaching Roanoke in seed holding and
oil content. It is anticipated that some of these strains will
provide good seed varieties in an area where the varieties
like Ogden and Roanoke have not been too well adapted.
“Another phase of the breeding program has been
directed toward transferring resistance to bacterial pustule
and wildfire [a bacterial foliage disease of soybeans, caused
by Pseudomonas varieties] to the better seed producing
types. Both of these diseases are frequently present in
soybean fields. One of the first strains to be identified as
carrying a high degree of resistance to both bacterial pustule
and wildfire was the variety CNS. CNS as a variety is not
well adapted for production in the two major production
centers of the South–the coastal plain area of North Carolina
and Virginia or the Delta area of Arkansas and Mississippi In
these areas it lodges badly, produces low seed yields, and has
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a low oil content.
“The first crosses using CNS as a parent were made in
1943. Its resistance to bacterial pustule appears to be rather
simply inherited. However, from the first cycle crosses
strains which carried the desired degree of disease resistance
have not equalled Ogden or Roanoke in seed production or
oil content in their areas of best adaptation. These strains do
equal CNS in disease resistance and surpass it in agronomic
qualities. The better strains from the crosses with CNS
carrying resistance to bacterial pustule and wildfire have
been crossed with the best agronomic types for the different
production areas of the South. It should not be long before
types carrying a high degree of resistance to these two
bacterial leaf diseases along with good seed production and
high oil content will be available.
“Several insects frequently cause severe defoliation
in the region. One of the worst offenders is the velvetbean
caterpillar. On several occasions differential feeding has
been observed when velvetbean caterpillars have moved
in on a nursery containing different strains. However,
each of these least desired strains has been observed to
be severely defoliated by the same insect when grown
alone. Consequently we do not have sufficient differences
upon which to base a program for resistance to velvetbean
caterpillar attack at the present time. The insect can be
controlled by dusting. Very few varieties have been available
to fill a maturity gap between such varieties as Patoka and
Gibson which are grown in southern Indiana and Ogden
which is about 3 weeks later. This season a considerable
acreage has been planted of the variety S-100 which fits in
very well between these other varieties in maturity. S-100
is recognized as carrying somewhat lower oil content than
other popular varieties, and a somewhat greater degree
of susceptibility to the wildfire disease. These qualities
will probably restrict the use of S-100 as a variety. Other
strains derived from crosses between productive Cornbelt
varieties and medium early Southern types are now in test.
In preliminary trials some of these strains which are similar
to S-100 in maturity have surpassed it in other qualities,
especially oil content.
“Good Soil Needed: While it is possible to breed
superior varieties of soybeans which will give higher seed
yields because of better adaptation to specific environments
and a better complement of genetic factors for yield, it
must also be recognized that the seed yield of any variety
is closely associated with the productive capacity of the
soil. A 40-bushel soybean seed crop removes in the seed the
equivalent of 300 pounds 0-10-20 [NPK] fertilizer. If the
phosphate and potash supply in the soil limits production to
20 bushels per acre, little is to be gained by planting a variety
having a higher yield potentiality. Very often improvement
in fertilization practices is the first step necessary toward
improving seed yields. Likewise other cultural practices such
as stand and weed control cannot be neglected if high yields

are expected.
“At the present time varieties like S-100, Ogden,
Roanoke, and Acadian offer maturity range for production
in almost any area of the South. Each of these strains has the
capacity to produce high seed yields in areas where adapted,
providing of course that the nutrient requirements are
fulfilled. It is recognized that these and other varieties have
limitations and breeding work is in progress to correct some
of these defects. Furthermore, it is recognized that progress
in any breeding program is dependent on knowledge of
the inheritance of the various qualities and characteristics.
We, therefore, are interested in problems directed toward
gaining further genetic information as well as practical
improvement.”
Note: On the cover of the issue in large letters is
written “The Soybean Moves South.” Address: Agronomist,
U.S. Regional Soybean Lab., Bureau of Plant Industry,
Soils and Agricultural Engineering, Agricultural Research
Administration, USDA.
765. Soybean Digest. 1948. Grits and flakes... from the world
of soy: J.I. Chase Co., Racine, Wisconsin,... Oct. p. 32.
• Summary: “... has issue a descriptive folder on the Case
Model ‘F-2’ new 5-ft. combine.”
766. Fairchild, David. 1948. Early experiences with the
soybean. Soybean Digest. Nov. p. 14-15. [2 ref]
• Summary: “It was not until 1897 that I first saw soybeans
growing... I found my friend Merton B. Waite had been
trying to grow soybeans on his farm outside Washington
[DC, in Maryland; see Fairchild, Oct. 1948], but with little
success. They had been sent in by some American consul
or missionary, I believe. At about the same time Dr. George
T. Moore [who by 1903 was Physiologist in Charge of the
Lab. of Plant Physiology, Bureau of Plant Industry, USDA,
working on soybean root bacteria] in working on the root
nodules of leguminous plants had discovered that the nodules
contained bacteria. Waite and I talked over the matter of the
failure of his soybeans and wondered if they might require
special bacteria, so I wrote out to Japan and imported several
pounds of soil from a soybean field.
“We made a little experiment, planting alternate rows of
soybeans with and without the addition of this Tokyo soil.
The effect of the imported soil was immediately apparent as
the plants grown in it made a far better growth and had their
roots covered with bacterial nodules, whereas the control
were practically without any.
“Photographs had yet to come into any general use as
records of agricultural experiments, but Waite had taken up
photography as a hobby and made excellent photographs
with his stand camera. So at harvest time he pulled up an
equal number of soybean plants from the soil-treated rows
and from the controls, and the only photographic record
in existence of this little experiment (the first of its kind, I
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suppose, in the world) is this negative taken by Waite in the
autumn of 1897.
“Although these experiments did not at the time lead
to more extensive trials, they indicate the awakening of our
interest in soybeans.
“In that fall of 1897 it was my privilege to organize the
office of plant introduction in the Department of Agriculture.
We began introducing a great number of different kinds of
plants, among them, as I see from our inventories printed
at the time, occasional small collections of soybeans from
China and Japan. They were obtained mostly through
correspondence with missionaries and consuls stationed
there.
“At that time the Department had no testing ground near
Washington where we could grow miscellaneous vegetables,
including these soybean collections. It was not until several
years had passed that facilities were provided on the socalled ‘Potomac Flats’ [in Washington, DC] and James H.
Beattie, an enthusiastic young horticulturist, took over the
planting of our introduced seeds.
“The soybeans did well and Beattie soon had on his
hands a quantity of seeds. But we didn’t know just what to
do with these strange beans. When cooked in the way other
beans were prepared they had a strange flavor that nobody
seemed to like...
“It was not, I think, until the office of forage crop
investigations was organized and C.V. Piper took charge
that the soybean as a forage crop attracted attention and
Beattie’s experiments came to be looked upon as important.
We planted larger patches of soybeans on a tract of land near
Bethesda, MD...
“And then we ran into the difficulty of harvesting
the soybeans. P.H. Dorsett of the office, one of the most
ingenious and most indefatigable workers I have ever
known, and his friend Rankin, who was running the little
experimental farm, put their heads together and adapted
a bean picker then in use–in California I think–and
discovered that it was perfectly possible to harvest soybeans
mechanically...
“I went out exploring again and my travels with Mr.
Lathrop this time took me into the soybean fields of Japan.
The tremendous importance of the crop as I saw it there
made a great impression on me. Also the almost universal
use of soy sauce, which Americans were just beginning to
appreciate, fixed my interest...
“Dr. Yamei Kin, an extraordinary Chinese woman whose
acquaintance I had made on the boat returning from Japan
[in Aug. 1902], made a visit to Washington and captivated
us all by her enthusiasm over soybeans. She introduced us to
‘tofu,’ a delicate cheese which has not even yet attracted the
attention it deserves from the American public.
“In 1903 A.J. Pieters came to me one day and told me
of an amazing young Hollander who had been a gardener
of the great geneticist, Hugo de Vries. He was then on his

way back from a trip on foot to Mexico, and I wired him to
come to Washington. For 13 years, as agricultural explorer of
our office, Frank N. Meyer tramped from village to village
over much of China. He gathered soybeans whenever he
saw them, for he felt it was important to secure all the local
varieties he could for our plant breeders before they should
have disappeared as the result of the spread of standard
varieties he thought was bound to come.
“The importance of getting as many as possible of these
local varieties and these, or selections from them, form, I
believe, the basis of the very extensive soybean breeding that
has been done by the various plant breeders of America.”
Note: According to Vivian Wiser of the USDA and to
the Washington D.C. Historical Society (13 Feb. 1991; phone
301-785-2068, Mrs. Offut), in 1897 Merton Waite lived in
downtown Washington, D.C. in a built-up area. There is no
record of his owning a farm outside Washington D.C., but
he may have owned the farm as a sort of summer home or
he may possibly have worked with the group at the USDA
farm at Somerset, Montgomery County, Maryland. He was
a plant pathologist and physiologist, in charge of diseases of
orchard fruit trees, especially pears and peaches. There is a
collection of David Fairchild’s materials at Coconut Grove.
His personal residence, The Kampong near Coconut Grove,
is still (as of 1998) well preserved and open to the public.
Address: “The Kampong,” Coconut Grove, Florida.
767. Banks, G.H. 1949. Soybeans for industry in the South.
Chemurgic Digest. May. p. 24-25.
• Summary: “Most of us know the first U.S. crushing
of soybeans took place in a cottonseed oil mill in North
Carolina during the vegetable oil shortage of World War I.
But not many know the struggles of the early crushers to find
a market for the oil, and still fewer know the impasse that
occurred in disposing of the soybean meal. Nobody knew
anything for sure about it; maybe it would poison livestock;
‘safety first’ prevailed and it was used as fertilizer. And it’s
still a mighty good fertilizer; highly prized by the growers of
certain types of tobacco. But the scientist, the industrialist,
and the chemurgist found literally hundreds of uses for
soybean meal, which make the product far too valuable to
have a practical and economic place in the preparation of
mixed fertilizers.
“The saga of the soybean in American industry is
well-known to this group. Shifting from a forage crop in
North Carolina and nearby parts of the South, the soybean
became first a minor, later a major crop in the great midwest.
It would seem that the cotton-seed oil mills, with several
months idle time each year, would have been the logical
processing plants; but first at Chicago Heights, then the
Staley development at Decatur, and later all over the
Midwest soybean processing became common. Many factors
were involved, including (1) the Southern farmer’s tendency
to use too much hand-labor in production; (2) the cottonseed
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crusher’s devotion to the status quo; (3) the work of such
pioneers as Morse and Burlison making available soybean
varieties adapted to the shorter growing season of Illinois
and neighboring states.
“During the late twenties and early thirties Illinois
took and still holds the lead in production. A little later
Iowa passed Indiana and into second place. Still more
recently Minnesota has been giving Missouri a real battle
for fifth place, while North Carolina, an early leader, has
now assumed eighth place. But in the mid-thirties, under
the stimulus of cotton acreage control, the cotton-growing
part of the Mississippi Valley took a new look at soybeans.
With cotton production reduced, oil-mills became interested
in beans for crushing. No actual statistics are available, but
among the mills which started crushing beans about 1935
were Osceola Cotton Oil Company, of Osceola, Arkansas,
Rose City Oil Mill of Little Rock; and the Tunica Cotton Oil
Company, Tunica, Mississippi.
“With a ready market for beans, farmers increased
their acreage, more hydraulic mills turned to beans for a
supplemental crush, and occasional expeller plants appeared.
Eventually the solvent process entered the picture and we
see such complete chemurgic developments as that in the
Osceola-Wilson area, with solvent extraction for beans and
cotton-seed; a vegetable oil refinery, and two margarine
factories (the latter under construction). From Cairo to the
Gulf of Mexico beans are being processed by one or more of
the three accepted systems.
“Including the cotton-growing Southeast tip of Missouri,
this delta country produces approximately 21.000,000
bushels of soybeans. Arkansas is now the 7th ranking state
in bean production; Mississippi is 10th; Kentucky, 11th;
Tennessee 13th. And while Louisiana goes in more for the
hay-type of bean, that state’s production in 1948 was the
not inconsiderable amount of 490,000 bushels of harvested
beans. In this same area was produced in 1948 about four
and one-half million bales of cotton, with its concomitant
crop of cotton seed resolving itself eventually into cottonseed oil and cotton-seed meal. Taken together the two crops’
production of vegetable oil and protein concentrates is highly
significant. Cotton may be King but the soybean has reached
at least the status of ‘Prime Minister.’
“Soybeans are well-established; farmers have suitable
combines and tractors; the bean handlers have made larger
strides in making the marketing convenient and consistent;
and both the farmer and the handler have a lot of ‘know-how’
when it comes to growing and marketing the crop. We need
more funds for fighting the soybean’s battle in Congress but
that’s a story you will hear more about in the near future.
It calls for a little more of that co-operative spirit that is so
characteristic of this fine country, and has accomplished so
much for the Cotton Council. This group doesn’t need any
talk about the uses of soybean oil, soybean meal, cotton seed
oil or cotton seed meal. Vegetable oils, especially edible

vegetable oils, have assumed national and even international
importance in recent years, and our two crops produce
an abundance of highest quality vegetable oil. (About
110,000,000 gallons annually). Our entire national livestock
program is based on the balancing of carbohydrates with
protein concentrates. the latter of which we produce about
1,400,000 short tons.
“Growing a lot of good cotton is not entirely unique;
other sections of the South do this. Growing this large
volume of beans is not distinctive; sections of Illinois and
Iowa have concentrated pretty much on soybeans. The thing
which sets our country apart from the rest of the world is
that our farmers alone grow both these crops. When Texas
or Georgia cotton farmers rotate, they use several different
crops, but seldom is there seen a cotton-soybean rotation.
The soybean farmer of Illinois rotates but the alternate crop,
be what it may, is not a producer of (1) vegetable oil, and (2)
protein concentrate.
Our distinctiveness lies, therefore, in that all our
acres come close to producing vegetable oil and protein
concentrates every year. It is growing both these crops that
make us so economically important to the nation and to the
world. Our farmers, and our acres, are not content to grow
cotton-seed or soybeans; theirs is a double duty, to produce
cotton-seed and soybeans. No other section does this on a
comparable scale.
“The operation with which I am connected grew about
ten thousand acres of soybeans in 1948 and an equal acreage
in cotton. Ours is largely a two-year rotation; the bean land
of 1948 will be in cotton in 1949 and vice versa. We and
our neighbors do a very good job of producing, but are the
first to recognize our debt to the science of chemurgy for
developing new uses for our crops.”
A small portrait photo shows George Heartsill Banks.
Address: Director of Agricultural Research, O.H. Acom
Farms, Inc.
768. Calland, J.W. 1949. Six wild statements... about what
soybeans do to your land (Continued–Document part II).
Soybean Digest. May. p. 15-18.
• Summary: (Continued). “A number of soybean states
have recently been conducting tests where the runoff and
soil losses from soybeans and from other crops have been
carefully measured. After several years of checking, it is
quite evident that soybeans when planted in 40-inch rows
will permit less erosion than corn under the same conditions,
and when planted solid will permit less than half as much as
corn. The tilth improving action of the soybean crop makes
the soil loose and granular and increases the water intake,
thus reducing the amount of water available for transporting
soil particles off the field.
“Fortunately, soybeans can be readily drilled solid on
land subject to erosion, also on the contour on steeper slopes
and thus permit far less erosion than row crops like corn,
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which must be grown in wide rows. So, it appears that the
way soybeans are handled determines the amount of erosion
rather than any characteristic of the soybean.
“Of course, it is a fact that you can get a lot of erosion
on sloping land by growing two or three crops of corn on it
and then planting it to soybeans. But, remember that even
then you will get less erosion with the soybean crop planted
in rows than from another crop of corn, and far less if the
soybeans are planted solid. Soil management is the important
factor in controlling erosion.
“Wild Statement No. 3: Soybeans cause clover failures.
“The claim is sometimes advanced that the soybean is
responsible for poor clover crops. This claim, however, is not
supported by long-time results at various experiment stations.
Ohio has recently reported on 4-year tests comparing the
clover crops following corn with those following soybeans.
Only one test out of 16 showed better results after corn.
Purdue [University, West Lafayette, Indiana] has reported
on 4 years of studies where fields were partly in corn and
partly in soybeans, with both crops followed by small grain
and seeded to clover or alfalfa. In Purdue’s tests the yields
of legume hay following soybeans have topped the yields
following corn, regardless of the fertilizer treatment used
in all but one test. Illinois results are similar. Many farmers
report their best yields of clover following soybeans.
“Some investigators report that because soybeans leave
the soil in good tilth and with more available nitrogen than is
found after non-legumes, the small grains, particularly oats,
following soybeans grow more vigorously and compete more
strongly for moisture and plant nutrients, but make too much
shade for the young clover plants. However, the correction
of soil acidity and deficiencies of mineral nutrients when
necessary, shallow planting of inoculated clover and alfalfa
seed, and cultipacking the ground if it is too loose, will
usually go a long way toward insuring a good clover crop
regardless of whether you had corn or soybeans, or both, in
your rotation.
“Wild Statement No. 4: You can’t control weeds in
soybeans.
“Occasionally, the complaint is made that soybeans
have increased the weed problem on a given farm. Certainly,
with no effort made to control them, weeds become a major
problem in soybeans and also aggravate the weed problem in
other crops. But why blame the soybeans?
“Some good farmers, with fields where weeds are a
serious problem, want a crop of well-cultivated soybeans in
their rotation as a means of weed control. Soybeans planted
in rows and properly cultivated, can generally be kept free of
weeds. Except on an occasional bad year when wet weather
prevents cultural operations, weeds can be controlled in solid
soybeans, Cornbelt experiment stations tell us. There are a
few simple rules to follow:
“1. Kill a crop of weeds before you plant soybeans.
“2. Use the harrow or rotary hoe before weeds start.

“3. Use them again after the soybeans are up.
“4. Go over them again, if possible, in solid plantings.
“5. Cultivate once or twice with cultivator in row
plantings.
“6. If you are proud of your farming, then you may want
to remove a few by hand in the fall.
“Proper cultural methods are the answer to weed
problems in soybeans–just as with corn and other row crops.
Of course, the weather may make it a little tough for you.
“Wild Statement No. 5: Soybeans won’t respond to
fertilizer.
“Fertilizer applications on the soybean crop are
not usually recommended on soils of average or better
productivity. This is because:
“1. Other crops usually respond better than soybeans to
fertilizer applied at planting time.
“2. The soybean is better able to forage for its nutrients
than most other crops–nutrients the other crops were unable
to get.
“3. It frequently requires an additional operation to place
fertilizer so it is not in contact with the soybean seed.
“However, soybeans respond equally as well as other
crops to everything done to raise the general productivity of
the soil, and on some soils direct applications of fertilizer to
soybeans may be quite profitable. Purdue reports excellent
increases in the yield of soybeans when fertilizer was applied
on potash deficient soils. Illinois reports similar results.
Experiments in other states show marked increases in yields
resulting from applications of lime, phosphate and potash on
soils deficient in these elements.
“On the better soils of Ohio it is generally best to
determine the fertilizer needs of the entire rotation and then
put the fertilizer on the other crops, particularly the small
grain and clover crops rather than to apply it to the soybeans.
But this leaves a lot of soybeans that are grown on land of
less than average fertility with little or no manure or clover.
Applications of fertilizer, and lime if needed, will often pay
well when properly applied to the soybean crop on much of
this kind of land.
“Wild Statement No. 6: Soybeans don’t fit into the
rotation.
“Soybeans have helped solve rotation problems on many
Midwest farms. There are several reasons why the soybean is
so well suited to the Cornbelt cropping system.
“1. Its inherent ability to use plant nutrients other crops
in the rotation are unable to get.
“2. It is useful in corn borer control.
“3. Being a legume it does not lower the soil nitrogen
supply like the non-legume crops.
“4. It provides a good seedbed for small grains with
minimum of preparation.
“5. It usually exerts a beneficial effect on other crops in
the rotation.
“6. Early varieties permit early harvest and the planting
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of wheat or other winter cover crops to help prevent erosion.
“7. It meets a definite economic need for protein
supplement and vegetable oil provided by no other crop.
“8. It is a cash crop generally marketed between small
grain and corn.
“9. It has offered a ready means in the past of adjusting
surplus grain acreage. It will help ease acreage adjustments
in the future.
“10. It is the best pinch-hitter on the farm team. In
addition to its usual place between corn and small grain, it is
‘put in’ when the clover crop fails, when something happens
to the corn stand, as an emergency hay and feed crop, and
when it is too late to plant other crops.
“Farmers must reckon the returns from the rotation
as a whole, and the more profitable crops must carry the
less profitable ones required in a good rotation. Corn and
soybeans, the main cash crops in the Cornbelt, must help
carry the oats and wheat crops and the legume crops grown
for soil improvement. Both groups are less profitable than
corn and soybeans, but they are necessary to maintain the
productivity of the soil, and to make the rotation profitable in
the long run.”
Large photos show: (1) A rear view of a man riding on
his tractor. (2) A large sloping field of soybeans. “Soybeans
can be planted on the contour on slopes and this permit far
less erosion than row crops like corn.” Address: Managing
Director, National Soybean Crop Improvement council.
769. Owen, C.W. 1949. New Canadian variety [of soybean–
Harly]. Soybean Digest. June. p. 8.
• Summary: The new soybean variety, Harly, was bred at
the Dominion Experimental Station, Harrow [Ontario], and
accepted for registration by the Canadian Seed Growers’
Association. It originated from a selected segregate in a cross
between Mandarin and A.K. (Harrow). It is 6 to 15 days
earlier than both parents, superior to Mandarin in yield, and
stands 12 inches higher. Its height and stem strength make it
suitable for harvesting with a combine.
Only a small amount of Harly seed was available for
planting in 1948, but enough should be available in 1949 to
produce sufficient acreage. A photo shows a man standing in
a field of Harly soybeans. Address: Asst., forage crops, Dep.
of Agriculture Experiment Station, Harrow, Ontario.
770. Terry, Robert. 1949. The combined harvester-thresher:
Development and industry outlook. 8 p. July.
• Summary: Page 3: “Power take-off combines mounted
on pneumatic tires and cutting a 5 or 6-foot swath were
developed during the early 1930s and were marketed in
1935. Since these small combines were introduced, their use
has spread rapidly over the United States and the number of
crops harvested with these machinese has steadily increased.
Foremost among the factors cantributing to the development
of the small combine has been their use in harvesting

sybeans. The mechanization of garin production on smaller
farms has been made possible by the production in recent
years of a combine cutting a 42-inch swath.” Address: Chief,
Farm Machinery Section.
771. Soybean News (NSCIC). 1949. Many soybeans wasted
at harvest time: Some tips for cutting harvesting losses.
1(1):1, 2. Sept. [1 ref]
• Summary: “The first essential is a good combine,
the second is to follow the manufacturer’s general
recommendations for adjusting the combine to efficiently
thresh soybeans, and the third is to harvest the crop at the
right time. A combine that will not properly scatter the
soybean straw is certainly a nuisance.
“Iowa investigators’ point out five common direct losses
in combining soybeans:
“1. shatter losses
“2. cutter bar losses
“3. cylinder losses-damaged beans
“4. separating losses
“5. cleaning losses.
“They report that while total losses may sometimes be
as low as 3 percent when conditions are just right, yet losses
may be as high as 25 percent. Rather a startling figure isn’t
it? Surely a loss of but 3 to 5 bushels per acre is serious
enough to demand doing something about it.
“It never pays to run a combine too fast. This always
leads to lost time and lost beans. With heavy or lodged beans
it may be necessary to reduce the width of the cut. You can’t
overfeed the cylinder and the cleaning units and expect a
good job. The adjustments are only satisfactory for one
speed; the combine needs to be fed uniformly.
“Shatter losses-beans on the ground–may be as low as
one percent, or they may be discouragingly high. To avoid
this, harvest before the beans get too dry.
“Cutter bar losses are usually under 5 percent, but if
pods are set low on the stalk, if the beans are ridged from
cultivation, and if lodged beans fall between the ridges, then
the cutter bar passes over them and losses may be as high as
20 percent. Varieties that stand up well and less ridging in
cultivation will help in controlling these losses.
“Separating losses–beans riding over with the straw is
usually a result of rack losses or sieve losses. The rack may
be operating too slowly or it may be overloaded with straw
or weeds. The opening in the sieve must be adjusted and the
right wind blast determined.
“Cleaning losses. Excessive tailings will result in
cracked and broken beans. If sieves are not opened enough,
beans will ride over and go back to the cylinder again. If they
are opened too much, dirt and other material will fall through
with the beans and make cleaning difficult. Too much wind
will blow beans over. Normally, after leaving the sieves the
soybeans are passed over a screen that removes the weed
seeds, broken beans, and other material that is smaller than
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whole beans. This material, mainly weed seeds, must be
caught, of course, and not scattered back on the ground.
“Cylinder losses are either un-threshed pods in the straw
or bruised and damaged beans. Careful adjustments should
hold losses from un-threshed pods to less than one percent
and cracked beans below 5 percent. Basic adjustments for
cylinder speed and clearance should be made before going
to the field, but only after a trial run can final adjustments
be made to fit field conditions. Cylinder speed, clearance
between cylinder and concave bars, and the number of bars
in cylinder and concave are the important things to check
in this final field adjustment. If beans are quite dry when
harvested, serious damage to germination may be caused
by over-threshing in the combine. Injured seeds may not
germinate at all, or they may produce only stunted plants.
“When Are Soybeans Ready to Combine? If soybeans
are combined before they are matured, the machine will not
do a good job of threshing and a lot of beans may be lost
with the straw. Moreover, the moisture will be too high for
the beans to keep in storage. If they are too ripe, serious
shattering and mechanical damage may occur. Beans can be
combined at 14 percent moisture or higher, but they are not
safe to store until the moisture is 13.5 [percent] or below.
“Pods will split open when squeezed between thumb and
forefinger when ready for combining. Dry beans will break
entirely across when you bite them. If they are still ‘cheesy’
the moisture is likely too high for safe storing.
“With, soybeans worth from 2 to 3 dollars a bushel,
time spent on making sure that your combine is saving every
bushel possible will pay big dividends. If a custom operator
harvests your soybean crop for you, then some time spent
in the field with him when he starts the job may save many
dollars worth of beans.
See: “Harvest Losses in Soybeans”, by E.L. Barger &
C.R. Weber, Iowa Farm Science, June, 1949.
A small photo shows a combine.
772. Barger, E.L.; Weber, Charles R. 1949. Harvest losses in
soybeans. Soybean Digest. Oct. p. 16-17, 24.
• Summary: There are five common losses in combining
soybeans [harvesting soybeans with a combine]: Shatter
losses, cutter bar losses, cylinder losses (injured beans),
separating losses, and cleaning losses. Cutter bar losses may
run as high as 20% of the total yield in Iowa; a 5% loss is
not unusual. Cylinder losses are of two types–unthreshed
pods or split beans. Unthreshed pods are usually the result of
attempting to harvest too early in the morning after a heavy
dew, too soon after a rain, or during damp weather. This loss
is reported to be usually less than 1% in Iowa. Address: Iowa
Agric. Exp. Station.
773. Johnson, E.F. “Soybean”. 1949. History and
accomplishments of the American Soybean Association.
Soybean Digest. Nov. p. 28, 30-31.

• Summary: This article is from a talk before Ohio soybean
producers. “The American Soybean Association was
organized in the fall of 1920 at a meeting of some 600
soybean enthusiasts at Taylor Fouts Farms at Camden,
Indiana. The 1921 meeting was held on Riegel–The Meharry
Farms at Tolono, Illinois.
“In this same year a sectional meeting was held in
Williams County, Ohio, on my farm. This was the first
soybean meeting for demonstration of farm practices for
growing soybeans ever held in Ohio. Many of you may recall
this meeting. That was back in the days when the Ito San was
still a base variety, and Manchu, Black Eyebrow, Medium
Green, Peking, Elton and A.K. were major varieties.
“For many years the Association existed mainly through
the untiring efforts of W.J. Morse of the USDA.” Now
rightfully recognized as the ‘daddy’ of soybean production
and promotion in America, he was ably assisted by many
other university agronomists. “In this honor roll must appear
such names as W.L. Burlison and J.C. Hackleman of Illinois,
Keller Beeson of Purdue [Indiana], Hanger and Parks
of Ohio State, Hughes and Dyas of Iowa, and Briggs of
Wisconsin.
“The early problems of the Association were mainly
varieties, adaptation of existing machinery to growing the
crop, and harvesting and threshing. Most of the harvested
crop moved for seed, partly for emergency hay crops, partly
for silage, and partly to new growers interested in the crop.
“For 18 years, the officers of the Association were
agronomists from various universities in the Cornbelt. The
presidency was usually extended to the ranking soybean
professor in the state where the next annual meeting would
beheld. A review of the papers presented at many of these
meetings gives one a clear insight into what were then the
problems of the soybean grower.
“Every year one or more papers were presented on the
use of soybean oil. Could it be used in paint? Would it work
in food products? How did soybean oil meal compare with
other proteins as a feed for hogs, cattle, sheep and chickens?
Frequent papers appeared questioning the possible expansion
of the soybean crop. Even I in 194O wondered if the
anticipated crop of 110 million bushels of soybeans could be
successfully marketed.
“It is conceded today that the activities of your
Association had much to do with the adaptation of the large
combine to soybeans. All of us today realize that without the
adaptation of the combine, the soybean industry as we know
it could not have existed...
“The 1940 annual meeting of the Association held at
Dearborn, Michigan, as guests of Henry Ford, was perhaps
the most significant of all meetings of the Association to that
date. As I read the published report printed after the meeting,
I find in rather small print two significant statements. ‘Two
definite suggestions were made to by developed by the board
of directors, namely that the Association make plans to
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employ an executive secretary, and that a soybean periodical
be published as an official organ of the Association.’ That,
my friends, marks the official birth of Geo. Strayer, and the
Soybean Digest, as far as the American Soybean Association
is concerned.
“The policy of having a university agronomist serve
as chief officer of the Association had been abandoned
the previous year. Much of the reorganization and solid
foundation built was due to the able leadership of Glen
McIlroy who served as president for 3 consecutive years
during this period. Since 1940 the American Soybean
Association has driven ahead day after day for those things
that were best not only for the soybean grower, but for the
soybean user and the nation as well. The only reason it has
not done more is due to lack of enough membership of active
interested growers, and lack of finances to meet an ever
increasing demand on its activities.
“The past relationship of the growers’ association to the
soybean processors has always been one of mutual interest
and concern over vital problems of each group. For years
the Association has taken the leadership in working out a
more orderly marketing of soybeans. Like any new crop,
growers expanded their acreage, with no thought of a similar
expansion of storage facilities. During World War II, 90
percent of the soybeans moved direct to processors at harvest
time. Your Association recognized the tremendous burden
such marketing gave the processors.
“The largest field of your Association activities has
been in the legislative field. The officers have been alert to
every congressional move that would reduce the market for
soybeans or the resulting products, and in turn would have its
effect on prices paid to growers.
“The first gigantic problem that faced the Association
was the threatened repeal of the reciprocal trade agreement
over the stubborn determination of Secretary of State Hull.
A fats and oils council was formed largely through the
efforts of the soybean and cotton associations. McIlroy and
Wing spent about 2 weeks in Washington [DC] as official
representatives of the Soybean Association. For the first time
in farming history the dairy associations and all the livestock
associations joined in a protest against lowering duties on
foreign fats and oils. Although your Association did not win
a complete victory, they were able to save a portion of the
things demanded which have meant millions of additional
dollars to every producer of oil or fat in the United States.
“During the last 2 years your Association’s activities
have been correctly directed against the margarine taxes
levied by federal and state laws.
“With the exception of the years we were engaged in
World War I and II and a short postwar period, foreign fats
and oils have been the largest single factor in determining
the price of fats and oils in the United States. To better
understand the seriousness of this importation, it is necessary
to understand that these imports include two types of

products. The most important group included those fats and
oils that are the products of natural flora of the country from
which they originate.”
A photo shows E.F. Johnson standing in the office of
Delphos Grain and Soya Products Co. Address: Delphos
Grain and Soya Products Co., Delphos, Ohio.
774. Rogier, M.; Lyon-Caen, A. 1949. La culture méchanique
de l’arachide et la conservation des sols dans la région
schisto-calcaire du Moyen-Congo [Mechanized cultivation
of groundnuts and the conservation of soil in the calcareousschist region of the Middle Congo]. Bulletin Agricole du
Congo Belge 40(3-4):2010-28. Sept/Dec. [Fre]
• Summary: Discusses the work carried out during the
first two working years of the Station de Modernisation
Agricole for French Equatorial Africa, situated in the
Ludima [Loudima] district of the Middle Congo [later called
Republic of the Congo]. The land is cropped for 3 or 4 years
with groundnuts, soyabean, maize, and green manures, and
then is left under a planted woody fallow for 8-10 years. The
best results were obtained from erect groundnut varieties
with a vegetative period of less than 100 days. Address: 1.
Adjunct (Adjoint) to the Director of Agriculture, Brazzaville;
2. Director of the Station of Agricultural Modernization,
Loudima. Both: French Equatorial Africa (A.E.F.).
775. Everett, A.C. 1949. Soybean harvesting losses with the
combine. MSc thesis, Iowa State University. *
• Summary: This thesis contains the earliest published work
seen on header height controls. It cites two early soybean
header loss studies conducted by Hurst and Humphries in
1935. The first, at 21 locations in Illinois, found a header
loss of 7.18%; header loss was 78.2% of total losses. The
combines were 5 and 6 feet wide, straight-through design.
The average soybean yield was 30 bushels/acre. The second,
at 12 locations in Mississippi, found a header loss of 13.16%;
header loss was 79.4% of total losses. The combines were
5 and 6 feet wide. The average soybean yield was 13.5
bushels/acre.
Everett’s study in Iowa found a header loss of 15.13%
(range 7.5 to 22%); header loss was 91.2% of total losses.
The combine was an Allis-Chalmers all-crop design operated
at 2.5 to 3.5 mph. The average soybean yield was 33.1
bushels/acre. Address: Ames, Iowa.
776. Terry, Robert. 1949. The combined harvester-thresher.
Implement and Tractor 64:45-46, 48-49, 84-85. *
Address: Chief, Farm Machinery Section, Machinery Div.,
U.S. Dep. of Commerce, Washington, D.C..
777. Dies, Edward Jerome. 1949. Titans of the soil: Great
builders of agriculture. Chapel Hill, North Carolina:
University of North Carolina Press. ix + 213 p. Illust. Index.
25 cm. [235 ref]
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• Summary: This book is about U.S. farmers and
agriculturists only. Contents: Food and freedom. George
Washington, farmer of Mount Vernon. Thomas Jefferson,
farmer of Monticello. Elkanah Watson, father of state
fairs. Eli Whitney, immortal mechanical genius. Henry L.
Ellsworth, soldier of the land. Edmund Ruffin, father of soil
chemistry [1818, 1843-55; contemporary of Justus Liebig
of Germany, 1840]. John Deere, he turned the prairies [with
his plow]. Cyrus Hall McCormick, man with the reaper.
Justin S. Morrill, he ‘lighted candles of wisdom.’ Samuel W.
Johnson, genius of the test tube. Wilbur Olin Atwater, master
of nutrition. Seaman A. Knapp, schoolmaster of agriculture.
Stephen Moulton Babcock, the jolly scientist. Theobald
Smith, conquest of Texas fever. Mark A. Carleton, wheat
explorer. Harvey W. Wiley, apostle of pure food. George
Harrison Shull, creator of hybrid corn. And these, too,
served: Abraham Lincoln, Horace Greeley, Luther Burbank,
David Fairchild, Liberty Hyde Bailey, Cyril George
Hopkins, the Coker family of South Carolina, Henry Ford
(incl. William J. Morse and soybeans), George Washington
Carver. Prelude to future. References. Each chapter is
accompanied by a full-page illustration or photo of the man
described, a brief chronology of vital statistics and major
accomplishments, and 5-15 key bibliographic references.
Address: USA.
778. Strayer, George M. 1950. Why soybeans are worth
more. From statement of the ASA [American Soybean
Assoc.] Secretary-treasurer before U.S. Senate subcommittee on agriculture and forestry. Soybean Digest. Jan.
p. 19-20.
• Summary: “Soybeans are a unique crop in several respects.
In a short period of years they have jumped from obscurity
to the point where they are the second most important cash
grain crop in the great Midwest area.
“Much of the current acreage of soybeans–and the
United States produced 220 million bushels of this crop
in 1948–has come into being during the past 2 decades.
Acreage and per acre production have both risen steadily
since 1930, and in many of those years it appeared that
we were going to have more soybeans than could possibly
be utilized to advantage. Yet, in every case, some type of
demand materialized and before the new crop matured a
major portion of the old crop had been put to use.
“Up to date soybeans are not, then, a crop which has a
history of surpluses which have been bothersome. Instead,
increased utilization has followed increased soybean
production.
“Historically, however, the price of soybeans in the
United States has been low–too low–because we did not
have adequate means of utilizing their full value.
“Why Priced Low? The price of soybeans has
consistently been too low because the high value of the
soybean meal as a protein feed had not been established. We

had no historical back-ground–no experience–upon which to
base values. It was not until the war years that we began to
truly appreciate the value of soybean oil meal.
“The price of soybeans has been too low because we
needed more research and facilities to properly process and
establish the uses for soybean oil; because the prejudices
built up during past generations of consumption of other
edible fats had to be overcome; and because soybean oil
competed unduly with cheap imported oils brought in this
country at prices far below the cost of similar products
produced in the U.S.
“Then came Pearl Harbor, and our supply of vegetable
oils from other parts of the world was cut off. We were put
in a position of replacing about two-fifths of our oils–the
imported portion–and doing it immediately. We turned to
increased acreages of soybeans. Farmers were asked to
double the acreage in 1942 and again in 1943. The use of
soybean oil in anything other than foods was practically
prohibited as a war measure. All during these years about 97
percent of the total amount of soybean oil produced by our
farmers was consumed in food products.
“At the same time those economical livestock
production practices which become so necessary in a
wartime economy demanded that we feed greater amounts
of protein to greater numbers of livestock than ever before
in our history. The livestock program which supplied our
nation, our armies and our allies with milk. meat, and eggs
was made possible only by the increased production of
soybean oil meal which became available during that period.
During that period real progress was made in utilizing
all soybean products in those fields where their greatest
contributions lay. But all during that period the established
price for soybeans was based upon a price historically too
low.
“40% of U.S. Protein: Nevertheless, today, soybeans
produce 40 percent of all the protein feed–animal and
vegetable–which is used in our livestock feeding programs,
including swine, poultry, beef, mutton and dairy production.
“Soybean oil today accounts for about 20 percent–onefifth–of all the edible fats and oils produced within the
United States. Today one half of all the vegetable shortening
produced in our nation is made from soybean oil, and nearly
40 percent of all the margarine produced in the United States
is made from soybean oil. Soybeans, directly or indirectly,
have become a major and essential part of our food program.
“But as we look ahead we cannot ignore the increased
food demands of the increased population of our nation.
Between 1938 and 1948 the population increase of the
United States was greater in numbers than was the total
population of Canada at the start of that period. Those
mouths must be fed. Our international obligations require
continued enormous exports of edible protein and fats to
correct malnutrition abroad. We are committed to a policy
which in our best self interest demands continued supplies of
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both commodities.
“We are considering in this country a program of
grassland and livestock farming in order to more nearly
balance our domestic agricultural economy and at the
same time build and conserve our soil resources. Such a
program requires sustained large supplies of protein feeds
for economical production. With the total of other protein
supplies destined to head downward, and with the average
protein content of the corn crop of our nation several points
below levels of 15 years ago, soybeans would seem to be
the logical source of protein for our postwar agricultural
economy. Soybeans can be, and often are, an integral part of
a sound soil-building and conservation program, and as such
they have become an essential part of our grain and livestock
economies.
“As soybeans come from the harvester they contain from
30 to 35 percent of edible and highly nutritious protein–more
than the conventional dairy feed supplement. Each bushel
also contains from 8 to 10 pounds of edible oil–golden in
color and rich in food value. Thus an acre of soybeans will
produce, on the same acre of ground, large quantities of both
of the two scarcest food commodities in the world today.
“Valuable Products: A bushel of soybeans contains about
three times as much protein, 10 times as much fat, and nearly
three times as much valuable minerals as a bushel of wheat.
That same bushel of beans contains four times as much fat,
four times as much protein and nearly four times as much
valuable minerals as a bushel of corn.
“The soybean end products–soy-bean meal and soybean
oil–are converted into hundreds of valuable food, industrial
and medicinal uses. Almost daily science discovers new
values in and applications for the crop. Based on the actual
food value contained, soybeans are worth more money than
they now bring.
“In our nation we have come to accept what we call
agricultural surpluses as inevitable. In doing so we assume
that all people are well fed–that they have no nutritional
needs. That is a fallacious assumption. We have not begun
to meet the protein and the fat needs of our own people. We
have supplied them with carbohydrates, perhaps, but we have
not supplied those nutritional factors which are conducive to
sustained and productive work.
“At the same time we are faced with a problem in
world feeding which demands huge supplies of proteins if
we are to rehabilitate the peoples of Germany, Japan, and
our allied countries. Our national economy demands that
we rehabilitate those people just as economically, yet as
adequately as possible. We can neither afford nor begin to
supply pork chops and beefsteak to feed those people. We
could not stand the cost; they could not stand the cost.
“In the main we must supply alternative products.
Soybean protein and soybean oil are the logical commodities.
In sending soybean products we will not be short-changing
our own people nor taking from them the commodities which

they like and can afford. We will be supplying from our own
economy a commodity which from the standpoint of price,
supply and inherent nutritional qualities is unexcelled.
“Approximately one-half of the returns from the sale
of soybeans come from the sale of the oil. During the past
decade, because of the increased production of soybeans,
the United States has changed from a program in which we
imported about two-fifths of our fats and oils to a program of
self-sufficiency.
“Fats and oils touch more segments of agriculture than
any other one commodity. The cottonseed producer, the
peanut producer, the hog producer and thus the corn grower,
the dairyman, the beef producer–all of them have a direct
interest. For that reason soybeans have become, during
the past decade, a balance-wheel in American agriculture.
Increases or decreases in soybean production directly affect
every other source of oil or fat, and every other source of
proteins. Through this increased production of soybeans
coupled with wartime price controls, American soybean oil
has become the cheapest edible oil in the world today.
“Within the last 16 months the price of soybean oil has
dropped from 23 cents or 24 cents a pound to 8 cents and 9
cents a pound. In other words it brings less than half as much
as it did 16 months ago. This automatically makes beans
bring more than $1.00 a bushel less money.
“Heavy Blow: No other segment of our economy has,
within such a short period, taken such a severe blow as have
the producers of fats and oils. As the older soybean grower
experiences this drop in price, he is of course immediately
reminded of the depression days of 1932 and 1933 when
soybean oil sold at less than 3 cents a pound, loaded in tank
cars at Midwest mills. He knows also what the problem at
that time was and has during peace time continued to be,
aggravated by the competition of imported oils and fats,
produced under conditions with which the American farmers
cannot successfully compete.
“We are now faced with a basic decision. Are we going
to maintain in this country this agricultural industry which
has supplied a good portion of our fats and our protein, or
are we going to allow this 700-million-dollar agricultural
industry to deteriorate and crumble away?
“The problem is apparently one of equitable distribution
within our nation and to those sections of the world where
the two commodities offered by the soybean crop are most
needed. It is our suggestion that the possibilities be explored
of wider distribution of soybeans and soybean products as
a means of maintaining an essential agricultural industry in
this nation, providing a crop which can act as a balancing
factor in our agricultural economy during the next decade of
adjustment, and raising the levels of human nutrition among
our own people and those of the other sections of the world
in which we have an interest.
“It is our conclusion that proper utilization and
distribution of edible oils and proteins can do more than
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any other single factor to stabilize our domestic agricultural
economy and at the same time make our greatest contribution
to world peace.”
A portrait photo shows George Strayer.
Note: Indeed, wider distribution (through exports) of
soybeans and soybean products turned out to be the key to
the future prosperity of the U.S. soybean industry. The key
partner was USDA’s Foreign Agricultural Service. Address:
ASA.
779. Leonard, O.A.; Harris, V.C.; Edwards, F.E. 1950.
The control of Johnson grass in soybeans with LHH-1.
Proceedings of the Southern Weed Conference 3:49. Feb. 8.
• Summary: On the cover is written: “Proceedings of the
Third Annual Southern Weed Conference. Buena Vista Hotel,
Biloxi, Mississippi, February 7 & 8, 1950.
“Held in conjunction with and previous to the meeting
of the Association of Southern Agricultural Workers.”
Wayne Olson of NAL says this is the earliest article
about soy in this periodical, which started in 1948.
Vol State [Volstate] soybeans were planted on a clay soil
at State College, Mississippi, on April 15. On May 6, when
the soybeans were 6 inches tall, 2½ gallons per acre of LHH1 (naphtha) was sprayed horizontally (with a tractor sprayer)
into the drilled rows one-half inch above the surface of the
soil. Slight burning of the hypocotyls resulted from this
treatment. This treatment killed almost all of the small crab
grass seedlings present, but had little effect on nutgrass. No
other weeds were present at this time. Aside from cultivation,
the soybeans received no further treatment until June 2, when
the area was laid off in plots, each 45 ft. long, 2 rows wide,
and the treatments replicated four times. The treatments
were as follows: (1) LHH-1 was sprayed into the rows at
the rate of 7 gallons per acre, (2) hoed by hand, (3) check.
The soybeans were 16 inches tall and the nutgrass had been
completely suppressed by the soybeans at this time. Johnson
grass was the only weed present in abundance. The Johnson
grass shoots ranged from 1 to 12 inches long. Data recorded
at harvest time indicate that LHH-1 was fairly effective in
controlling Johnson grass in soybeans, without affecting the
yield. Information obtained from greenhouse tests indicated
that injury to soybeans from LHH-1 might be minimized by
following the above procedure.
“Because of the sensitivity of young soybeans to LHH1, the first application should be light. Later, the soybeans
become more resistant to the oil and tolerate a heavier
dosage. Any additional spraying appears to be harmful to the
beans.
“Yield of soybean seed and Johnson grass control as
affected by LHH-1 and hoeing. State College, Mississippi.
October 26, 1949.”
This table has 3 columns: (1) Treatment. (2) Soybean
seed in lbs. per 90 foot row. (3) Johnson grass stems per 90
foot row.

Line 1: Check. 9.50 lb. 400 stems
Line 2: Hoed. 11.75 lb. 24 stems
Line 3: LHH-1* 11.75 lb. 40 stems
* = 7 gallons per acre in the row.
Note: The first page of the first issue of this periodical
is typewritten and has this heading: “Program for Southern
Weed Conference
“Delta Branch Experiment Station, Stoneville,
Mississippi
“June 10, 1948.”
The first two papers were:
“Welcome, by Charles R. Sayre, Superintendent of the
Delta Station.
“The effect of 2,4-D on cotton plants, by E.C. Tullis,
Beaumont, Texas.”
Soy is not mentioned in this first issue. Address: 1.
Plant Physiologist; 2. Agronomist. USDA, Div;. of Cereal
Crops and Diseases; 3. Associate Agricultural Engineer. All:
Mississippi Agric. Exp. Station, State College, Mississippi.
780. Roberts, I.M.; McRostie, G.P. 1950. The soybean as a
grain crop in Ontario. Ontario Department of Agriculture,
Bulletin No. 474. 19 p. Feb. Summarized in Soybean Digest,
July 1950, p. 26.
• Summary: Contents: Introduction. Where to grow
soybeans. Soybeans and the soil. Soybeans in the rotation.
Preparation of the seed bed. Depth of seeding. Time of
planting. Sow only good seed: It is sound practice to
purchase Registered or Certified seed at least once every
3-4 years, seed germinating at 85% or better should give
satisfactory field stands, try to plant seed grown the previous
year, seed should be cleaned of inert materials, weed seeds,
splits, and foreign seeds, several forms of seed protectant
dusts may be purchased for treatment against disease.
Inoculation.
Method and rates of seeding: There are many advantages
of planting soybeans in rows rather than solid (7 reasons
are given), narrower rows (down to 21 inches) give larger
soybean yields than wider rows (42, 36, 28, or 24 inches; see
the 1949 High Yield Soybean Contest for Ontario). Weeds
vs. soybeans. Weed control implements (such as rotary
hoe, finger weeder, a set or ordinary, light, spike-toothed
harrows). Methods of weed control [mechanical].
Varieties: Soybeans, like corn, vary in their “time to
maturity, use the right variety for each of Ontario’s five zones
(a table is given), later maturing varieties include (from
Zone 1 to 5) Lincoln, A.K., Harman, Hawkeye, Earlyana,
Blackhawk, Monroe, Harly, Mandarin, Capital, Goldsoy,
Flambeau, Kabott; earlier maturing varieties include
(from Zone 1 to 5) Earlyana, Blackhawk, Monroe, Harly,
Mandarin, Capital, Flambeau, Kabott, Pagoda.
Harvesting. Storage. Fertilizer.
Photos show: (1) Two boys standing in a large field of
soybeans. “The growing of soybeans is now big business
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on many Ontario farms.” (2) A man holding soybean roots
that are well nodulated. (3) A large field of soybeans at the
Ontario Agricultural College where the effect of varying the
distance between is studied. (4) A tractor pulling a finger
weeder in a field of soybeans. (5) A large field of soybeans
in which the weeds have been controlled. (6) A well-podded
soybean plant growing at the end of a row.
Figures show: (1) A pair of bar charts of inoculated
vs. non-inoculated soybeans, in high- and low-fertility
soils. “Inoculation pays dividends.” (2) Bar chart showing
the effect of weed competition on soybean yields. “There
is money in weed control.” with Capital and Mandarin
varieties. (3) A map (p. 16) shows each of the soy-bean
growing counties in Ontario. The southernmost county
in Ontario is Essex, on the shores of Lake Erie. Moving
northward, we find Kent County, Elgin County, and Lambton
County.
“Few crops in the history of Ontario agriculture have
had the phenomenal increase in acreage that has been
experienced in the case of the soybean during the past
decade... It is only in the past eighteen years that the crop
was considered of sufficient importance to be recorded in
provincial agricultural statistics.
“In 1932 the acreage was recorded at 7,781. For the
succeeding nine years the acreage remained between 8,602
and 11,272. The demand for oil and protein during the
war years [World War II], coupled with a very substantial
increase in price, raised the acreage nearly four hundred
percent.” Soybean production in Ontario decreased
immediately after the war, but by 1949 it “had more than
doubled from the highest war year production. Most recent
figures for soybean production in 1949 are” about 110,000
acres.
“Until recently it was felt that soybean production was
confined to Essex and Kent Counties [the two southernmost
counties in Ontario]. Now high-yielding, early maturing
varieties have made the greater part of old Ontario a potential
soybean area with yields and net returns comparable to
other cash crops.” (p. 3). Address: Dep. of Field Husbandry,
Ontario Agricultural College, Guelph, Ontario, Canada.
781. Soybean Digest. 1950. Grits and flakes... from the world
of soy: A.E. Staley Mfg. Co., Decatur, Illinois, now has its
own radio communication system between maintenance
headquarters... Feb. p. 46.
• Summary: “... and the cabs of its mobile cranes, trucks,
fork tractors, trash handling equipment and the units which
carry both materials and personnel to repair jobs in all parts
of the plant.”
782. Clarion-Ledger (Jackson, Mississippi). 1950. List three
best soybean varieties. March 15. p. 17.
• Summary: “Soybeans are well adapted for mechanized
farming in the Mississippi Delta section and can be a

profitable crop if proper varieties are planted, a good stand
obtained, and weeds controlled.
“The varieties S-100, Ogden, and Roanoke are those
best adapted for seed production in the Delta, according to
Dr. E.E. Hartwig, USDA agronomist at the Delta Branch
Station at Stoneville. The varieties mature and are ready for
harvesting about September 10, October 5, and October 25,
respectively. In the northern Delta counties, Wabash, which
matures about September 1, can be grown with fair results.
“A good acreage distribution for large growers is as
follows: 25 percent, S-100; 50% percent, Ogden; and 25
percent, Roanoke.
“’Growers should be cautioned against buying northern
varieties, such as Lincoln, Hawkeye, or Adams,’ Dr. Hartwig
said. ‘These are good varieties where they are adapted, but
they are not adapted in the Delta section where they make
poor growth, produce low seed yields, and the seed is of very
poor quality. The grower planting unadapted varieties such
as these will be convinced that soybeans are not a money
making crop for this area.’
“In general, soybean planting should follow cotton
planting. Soybeans planted during April grow more slowly
than those planted after May 1. Tests conducted at the Delta
Station show that varieties planted April 10 have only 60
percent as much growth six weeks after emergence as the
same varieties planted during May. This means the earlyplanted beans require a greater number of cultivations to
keep them free from weeds.”
“Sufficient seed should be planted to give 10 to 12
plants per foot of row... Care should be taken to inoculate
with soybean nodule bacteria. Unless properly inoculated,
soybeans will require nitrogen fertilizer just as non-legume
crops.
“Arasan and Spergon are fungicides very effective for
seed treatment. Planting seed can be treated now.
“Top seed yields cannot be obtained from weedy fields.
A good stand of beans is valuable in weed control and a
rotary hoe, or weeder, is a good tool to use while beans are
small.”
783. Kewanee Machinery & Conveyor Co. 1950. Kewanee
Hydraulic Dumper (Ad). Soybean Digest. March. p. 37.
• Summary: “Unloads all sizes of Trucks and tractor
Trailers.
“Sizes–40 ft x 10 ft, 45 ft x 10 ft, and 50 ft x 10 ft
platforms. Other sizes on special order.
“Capacities up to 100,000 lbs. Scale and Non-Scale
Types.
“Easy, trouble-free operation. Simple, positive, one-man
Controls.
“Telescoping Hydraulic Cylinders require only a shallow
pit. Hydraulically operated Wheel Stops.
“Unloads all sizes of Trucks and big Tractor Trailers
in a ‘jiffy.’ Takes all the time-stealing hard work out of
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this crop, when compared with the ease of
harvesting soyas by combine, is a point to
be considered.”
In a soya bean distance planting trial, close
spacing was generally found to increase
soybean seed yield slightly, but choice of the
proper strain had a greater effect on yield.
Address: B.A. (Cantab.), Agriculturist.

unloading, eliminates waiting-time and keeps trucks on the
go. In less than 2 minutes they’re unloaded and on their way.
You save time, work, money!
“Powerful Twin Hydraulic Unit. Raises to full height in
41 seconds, lowers in 20 seconds. Maximum safety because
of ‘oil-locked’ hydraulic control and cushioned lowering. No
danger of accidents.
“Easy operation and simple controls... one man operates
the Dumper and Wheel Stops from one location where
he can see and control the complete unloading operation.
Greatly reduces labor costs.
“Evidence of Kewanee performance and economy
is overwhelming. It is substantiated by successive repeat
orders from leading firms who have installed them at all their
plants.
“One elevator reports unloading more than 1,000,000
bu. of grain in one month’s operation with a two man crew,
averaging over 100 trucks each working day.
“The Kewanee Dumper will widen the area you can
serve and increase your volume. Truckers appreciate ‘no long
waiting in line’ and they tell others. It attracts new customers
and builds your business. Find out today how Kewanee will
solve your unloading problems.”
A photo shows the dumper raised and at work.
784. Rattray, A.G.H. 1950. Agricultural Experiment Station,
Salisbury. Annual report of experiments, season 1948-49.
Rhodesia Agricultural Journal 47(2):126-51. March/April.
See p. 149-50.
• Summary: The section titled “Soya beans vs. ground-nuts
for the production of oil and protein” (p. 149-50) states:
“The exceptionally dry season resulted in a poor crop of
soyas; ground-nuts were not affected to the same extent. All
four varieties of ground-nuts have yielded a greater weight
per acre of both oil and protein than any of the soya bean
strains. The leading ground-nut variety, Spanish Bunch, has
produced four times the yield of oil and 50 per cent. more
protein than Hernon No. 273, the most successful soya strain
this year. This season’s results are overwhelmingly in favour
of ground-nuts, but the considerable labour requirements of

785. Soybean Digest. 1950. New Deere
combine. June. p. 38.
• Summary: “Here is the new John Deere
No. 65 12-foot pull-type combine. One
man has complete control of the tractor and
combine. From the tractor seat, he raises
or lowers the hydraulically controlled platform–operates
the separator and grain tank throw-out controls. From
the platform on back through the machine, the No. 65 is
basically the same as the No. 55 Self-Propelled Combine.
Tremendous capacity in feeding, threshing, separating, and
cleaning units insures big daily acreage and more grain
saved. The 45-bushel grain tank can be emptied standing still
or on the go in 1½ minutes or less.”
786. Morse, W.J.; Cartter, J.L.; Hartwig, E.E. 1950. Soybean
production for hay and beans. Farmers’ Bulletin (USDA)
No. 2024. 15 p. Sept. Supersedes Farmers’ Bulletin 1605,
Soybean hay and seed production.
• Summary: Contents: Summary. Introduction. Soybean hay
production: Varieties for hay, methods of planting for hay,
time of cutting, method of cutting, curing, artificial drying,
storage and baling, yields of hay. Soybean production: Time
of harvesting, defoliation, methods of harvesting, weatherdamaged beans, yields of soybeans. Storage. Grading and
marketing.
Summary: “Soybeans have gained rapidly in importance
as a bean crop with the development of improved varieties
and more efficient cultural practices. They are important also
as a supplementary hay crop. Soybeans are best fitted for hay
when the seeds are about one-half developed. Soybean hay
is a little more difficult to cure than hay from other legumes
but may be handled successfully by practically the same
methods. It requires thorough curing before being stacked,
housed, or baled, since danger of molding occurs when the
hay is stored too soon after a rain or baled too green.
“Unless a special harvester or combine is used, soybeans
should be cut for seed when the beans are in the hard-dough
stage. The most successful method of harvesting is with a
combine-harvester. Cylinder speed should he reduced and
concaves adjusted to prevent cracking of the beans. The
ordinary grain separator can be adjusted to thresh soybeans
without cracking or splitting them. Special bean and pea
separators are also extensively used.
“Soybeans should be thoroughly dried before storing.
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Under exceptional conditions only are soybeans attacked by
weevils.
“United States standards are now used extensively for
grading and marketing soybeans.
“This bulletin supersedes Farmers’ Bulletin 1605,
Soybean Hay and Seed Production.”
“Introduction: The soybean, an annual legume, has
found a permanent place as a bean and forage crop in many
farming systems, especially in the eastern half of the United
States. At first the acreage of soybeans harvested for hay
was larger than the acreage harvested for beans. The reverse
has been true since 1935 in the Corn Belt States, 1941 in the
United States as a whole. Although it has continued to grow
in use as a forage crop, a greater percentage of the increased
acreages during recent years has been for the commercial
production of beans. In 1929, 63 percent of the total acreage
devoted to soybeans was harvested for hay; in 1943, 21
percent, and in 1948, 10 percent.
“The methods employed in the production of soybean
hay and beans vary with the farming practices. Increased
acreage and greater utilization of the soybean have brought
about more efficient and economical methods of production
and new or improved types of machinery. Perhaps no greater
advance has been made in any farm practice than in the
production of the soybean crop. The combine-harvester has
been one of the most important factors in the economical
production of soybeans.” Address: 1. Formerly Principal
Agronomist; 2. Senior Agronomist; 3. Agronomist. All: Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration [USDA].
787. Porterfield, Jay G. 1950. Soybean harvesting losses.
Soybean Digest. Sept. p. 46-47.
• Summary: “Most people aren’t in the habit of paying for
an 80 cent item with a dollar bill and leaving the change on
the counter. That wouldn’t be good business. Neither is it
good business to prepare a good seedbed, plant quality seed
and cultivate the crop, only to do a poor job of harvesting by
leaving 15 to 20 percent of the crop in the field. By salvaging
most of this loss a marginal operation may be turned into
a profitable operation or the profit may be increased. In
order to do a better, more efficient harvesting operation the
combine operator must know where the soybeans are being
lost, what causes these losses and how they may be reduced.
“Consider a field of mature soybeans ready for harvest.
What are the chances of getting every bushel of soybeans
from the standing stalk into the storage bin? Let’s look at
various losses and see what causes them and how they may
be reduced.
“Shatter Losses: Shatter losses are defined as those
losses which occur before the combine has pulled into
the field. They are characterized by single soybeans on
the ground or by pods containing soybeans lying on the

ground. These losses cannot be justifiably charged to poor
combine adjustment. Shatter losses may be caused by late
harvesting, adverse weather or a difference in variety of
soybeans. If soybeans remain standing in the field after they
are completely matured there is bound to be some shatter
toss. The longer harvest is put off after maturity the greater
this loss will be. Harvesting soybeans at the proper time is
largely a management problem that can he controlled by the
individual operator.
“Adverse weather and strong wind also cause shatter
losses. It was interesting to note last fall while walking
through plots of Lincoln soybeans that had been severely
damaged by wind that very few loose beans were lying on
the ground. Practically all beans blown off the stalk were
still in the pod. Little can be done to control the weather and
wind so this cause of shatter loss will probably always be
with us.
“Different varieties show varying tendencies to shatter.
Have you ever walked into a soybean field on a hot dry day
and heard the soybeans popping open and seen the beans
scattered over the ground? A definite reduction in shatter
losses may be had by planting soybeans adapted to combine
harvesting. Those varieties which stand straight, ripen
uniformly and show little tendency to shatter on maturity are
most desirable.
“Tests conducted by the Iowa Experiment Station under
average harvesting conditions gave shattering losses ranging
from 0.03 bushels per acre to 2.90 bushels per acre. The
average for 12 tests was 1.10 bushels per acre or 3.35 percent
of the gross crop.
“Cutterbar Losses: Cutterbar losses are those soybeans
remaining on the stubble after the cutterbar has passed over,
those shelled out of the pod by the action of the reel or
cutterbar. those cut stalks which fall on the ground instead of
going into the combine and filled pods dropped to the ground
due to action of the cutterbar or reel. In general the losses
from the cutterbar and reel are the largest losses incurred
in harvesting soybeans. It naturally follows that the largest
saving can be made by close attention to the factors causing
cutterbar loss.
“The purpose of the combine reel is to assist in getting
the cut soybean stalk started uniformly into the cylinder
feed. This should be accomplished with as gentle handling
as possible. The speed of the reel (which is adjustable on
many combines) should be equal to or a little faster than
the forward speed of the combine. An excessively high reel
speed will result in a greater number of shelled soybeans
falling on the ground.
“The reel on most combines is adjustable for height
relative to the cutterbar and may be placed in several
positions forward of the cutterbar. For average harvesting
conditions the reel should be set at a height to strike the stalk
to be cut above the middle. The reel should be parallel to
the cutterbar and a little ahead of it. These adjustments may
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be changed for varying harvesting conditions in order for
the reel to perform its primary function in the best possible
manner. Solid reel bats extending from the center of the reel
to the perimeter have given a lower loss than the standard
reel.
“The condition of the cutterbar has an effect on the size
of the cutterbar losses. Dull sickle knives, poor register or
worn ledger plates which give a tearing or breaking action
tend to increase the shelling of soybeans. A clean cut with
a minimum jar to the mature soybean stalk will reduce the
cutterbar loss.
“One of the most important contributors to large
cutterbar losses is the height at which the cutterbar is set.
Practically all combines have cutterbars which are adjustable
for various heights of cut. Tests were conducted at the Iowa
Experiment Station to determine the effect of cutterbar
height on losses when the height of cut was progressively
increased from 1 inch to 16 inches. The cutterbar losses
increased at the rate of 1.4 bushels per acre for each inch of
height above the ground. This represents a loss of 3.6 percent
of the gross yield for each inch increase in cutterbar height.
Not only are soybean pods left on the stubble with a high
cutterbar, but also if the cutterbar is in the fruiting zone of
the plant many pods are cut in two making an additional loss.
To minimize this loss the cutterbar should be operated as low
as is consistent with the terrain, the lower fruiting height of
the plants and the cultivation of the field.
“Cultivation practices may have an effect on the
magnitude of the cutterbar losses. Measurements by A.C.
Everett at the Iowa Experiment Station showed that where no
lodging occurred, ridge type cultivation gave less cutterbar
loss than flat cultivation. In comparing hand, gauge wheel
or hydraulic control of the cutterbar, gauge wheels gave
the lowest loss on flat cultivation. Hand control and gauge
wheels gave about equal results on ridge cultivation, and
both were better than hydraulic control of the cutterbar.
“Tests under average harvesting conditions with average
cutterbar height gave total cutterbar and reel losses ranging
from 1.3 bushels per acre to 7.0 bushels per acre. The
average for 12 tests was 3.9 bushels per acre or 11.8 percent
of the gross crop.
“Cylinder Losses: I am frequently asked how much
threshing effect or shelling effect is required for soybeans
The answer I usually give is ‘Just enough and no more.’
The threshing effect may be decreased by decreasing the
cylinder speed, increasing the clearance between cylinder
and concaves or by reducing the number of concaves. The
general tendency is to overthresh. Overthreshing results
in damage to the soybeans and excess power requirement.
Overthreshing also breaks up the straw so much that the
chaffer and strawracks may be overloaded.
“Underthreshing is characterized by finding unthreshed
pods being discharged over the straw racks or chaffer
extension. The ideal situation would be to balance these three

adjustments in such a way as to shell all soybeans out of
the pod but not damage any of them. Cracked and damaged
soybeans may not seem like a real loss since they do go into
the bin. However, cracked and damaged soybeans do not
store well, high damage will result in lower selling price and
damaged soybeans are poor seed risks.
“Dr. C.R. Weber of the Iowa Experiment Station found
that a large soybean such as Habaro suffered more damage
from the combine cylinder than did a smaller soybean such
as Chief. He also found that less damage occurred when the
soybeans were from 13.5 to 10 percent moisture content.
Soybeans above 14 percent moisture would present a storage
problem and have lower germination. Below 10 percent
moisture there would be excess damage with resulting low
germination.
“Under average harvesting conditions the total cylinder
losses ranged from 0.0 bushels per acre to 0.7 bushels per
acre. The average for twelve tests was 0.2 bushels per acre or
0.6 percent of the gross crop.
“Separating Losses: Soybeans shelled out of the pod
are sometimes discharged from the rear of the combine.
They may be coming out over the straw racks or over the
chaffer extension. Separating losses over the strawrack are
usually caused by overloaded or plugged straw racks or
improper straw rack speed. Separating losses over the chaffer
extension may be caused by excess wind or improper wind
direction from the fan. They may be caused by insufficient
opening of the chaffer or chaffer extension or by an
overloaded or plugged chaffer. Improper speed on the chaffer
may also cause separating losses.
“Tests under average harvesting conditions gave total
separating losses ranging from 0.02 bushels per acre to 1.4
bushels per acre. The average for 12 tests was 0.3 bushels per
acre or 1 percent of the gross crop.
“Cleaning Problems: Frequently an operator closes the
adjustable sieve so much in an effort to clean the soybeans
that too many are returned through the tailings auger for
a second threshing. A high return through the tailings
usually results in higher percent of cracked and damaged
soybeans. This damage may be reduced by opening the sieve
sufficiently to insure passage of all threshed soybeans into
the clean grain auger. In fields where frost has not killed all
weed growth it may be advisable to attach an extra cleaner at
the grain tank to take out small weed seeds and broken weed
stems. Weedy stem particles of the same size, shape and
weight as soybeans are hard to remove, and if possible fields
having many green weeds should be left until a killing frost.
A relatively small percentage of green weed material may
cause spoilage during storage.
“Conclusion: Harvesting soybeans with a combine is not
an exact science, it is an art. No rule of thumb will hold true
for all conditions. However, knowing the purpose of each
part of the combine and making one adjustment at a time to
obtain best possible performance will give good results under
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practically all conditions.” Address: Asst. Prof., Dep. of
Agricultural Engineering, Iowa State College.
788. Soybean News (NSCIC). 1950. Weed control in
soybeans pays big money. 2(1):1, 4. Sept.
• Summary: “It would be handy if it [weed control] could be
done by means of a chemical spray without serious injury to
the soybeans, but it can’t–at least not yet. Maybe someday
we will have a herbicide treatment that will control the
weeds... Tests up to date show that such a herbicide is still in
the future.”
“Let’s put first things first. The best time to kill off a
crop of weeds is before the soybeans are planted.” Prepare
the field early (as with a disk or plow). “Let the weed seeds
think you’ve already planted the soybeans. They will come
up with a jump. Then play a dirty trick on them by working
the ground again. By this time the ground is warm enough
to bring the soybeans up in a hurry–a new crop of weed
seed will sprout too. Now you slaughter this second wave
of charging weeds with another harrowing or rotary hoeing
two or three days after planting and just before the soybeans
come up.” After the soybeans are about 4 inches high, they
become limp on a hot afternoon; go through them with a
spike-tooth harrow to control weeds. When they get a little
larger they can stand a lot of dragging; go through them
with a rotary hoe, which is tops for weed control. You can
even drag a 2-section spike-tooth harrow behind the rotary
hoe–but the ground must be dry and the weeds small. The
soybean plants thrive on this treatment.
Four photos show a tractor pulling various implements
over the field. Note that the tractor makes at least three extra
passes over the field just to control weeds.
Note: This is the earliest English-language article seen
that uses the term “weed control” in the title in connection
with soybeans.

taken by the Dorsett-Morse expedition. After centuries of
isolation, each community had its own soybean varieties, and
many of these were given to W.J. Morse. (4) Men driving
two tractors weeding soybeans planted in long, straight
rows like corn. The beans do best when planted like this
in fertile soil. (5) Experimental paints are tested on these
outdoor panels at the Northern Regional Research Lab.,
Peoria, Illinois. Soybean oil is less expensive than linseed oil
and makes good paint. (6) A combine harvesting a field of
soybeans. The mulch it leaves can add as much as 16 pounds
of nitrogen to the acre and protect against soil erosion.
Address: Washington Post.
790. Holmberg, Sven A. 1950. Soybean trials in Sweden.
Soybean Digest. Dec. p. 13.
• Summary: Varieties: “Even the earliest of the foreign
varieties are too late when grown in Sweden.
“By crossing varieties of northern island origin
(Hokkaido [Japan] and Sachalin [Sakhalin]) with northern
continental varieties (north Manchuria, North America and
central Europe) we have produced some 1,900 hybrids.
“One of these hybrid progenies, ‘Fiskeby III’ is now
being grown commercially on a small scale for human food.”
“Growing district: Although we do most of our breeding

789. Heller, David. 1950. The rise of the
soybean. Farm Quarterly 5(3):30-33, 12627. Autumn.
• Summary: A good review of soybean
production in the USA, past, present and
future.
Photos show: (1) “The father of the
soybean, William J. Morse, inspecting
a large basket of soybeans in a remote
Korean village.” He is squatting, dressed in
a white driving cap and black overcoat. (2)
A Michigan farmer holding up two varieties
of soybeans. The bushy plant in his left
hand is the new Hawkeye, whereas the thin
one in his right is Earliana [Earlyana]. Plant
breeders have worked with soybeans for
half a century to develop beans for every
use. (3) Farmers in a village in East Asia;
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work at Fiskeby, we have for safety placed some replica
plots and most of our contract culture of soybeans somewhat
further south near the city of Kalmar between latitude 56º
and 57º. We have to reckon with some risk of summer frost
until late in June and then again from September on.”
Yield: “We have no figures of average crop results. But
at this time we consider a yield of 15 bushels an acre as
normal and fairly satisfactory.
“Under favorable growing conditions we have not
infrequently recorded about 25 bushels an acre in field
culture. In yield tests at Fiskeby the 4-year average (19461949) was slightly above 26 bushels/acre.
“Usage: The small quantities of soybeans harvested in
Sweden beyond those required for seed are consumed as
human food. For culture in Sweden we select only strains
which in flavor, seed coat color, seed size and cookability
answer the requirements for an edible soybean.”
A simple map shows the location of Fiskeby [southwest
of Stockholm]. Photos show: (1) Soybeans at Fiskeby
being harvested with a combine, pulled by a tractor. (2)
Jordan Finergaard standing and holding in each hand
some harvested soybean hybrid progenies. He has made a
large number of such crosses at Fiskeby. (3) A field of ripe
soybeans at Fiskeby.
Note: Fiskeby is located next to Norrköping
(Norrkoping) in southern Sweden, southwest of Stockholm.
Address: Algot Holmberg & Soner A-B, Norrkoping,
Sweden.
791. Soybean News (NSCIC). 1950. 47-year record held by
soybean pioneer [Taylor Fouts of Camden, Indiana]. 1(12):1,
4. Dec.
• Summary: Starting in 1904, he has grown soybeans every
year on his Soyland farm in Carroll County, Indiana. “This
may be a longer continuous record of growing soybeans
than that of any other person in the United States.” Fouts
started growing such varieties as Early Brown, Ito San, and
Ogemaw, and has grown most of the varieties that have been
recommended in Indiana. His current favorites are Lincoln
and Hawkeye. “He has planted soybeans on as many as 150
acres in a single year. One of the first combines to harvest
soybeans in central Indiana was on ‘Soyland’ farm in 1925.
“Mr. Fouts in addition to being a true soybean pioneer is
a well-known Indiana certified seed producer, a graduate of
Purdue University, and one of the first master farmers to be
selected in his state.”
A photo shows Taylor Fouts laughing. The caption asks:
“Will he be the first farmer in America to grow soybeans for
50 consecutive years?”
Note: Taylor Fouts one of the first ten Indiana Master
Farmers honored by Prairie Farmer (Indiana) magazine. See
issue of 15 Jan. 1927, p. 5-6.

K.S. Markley, ed. 1950. Soybeans and Soybean Products.
Vol. I. New York: Interscience Publishers or John Wiley &
Sons. xvi + 1145 p. See p. 3-59. [59 ref]
• Summary: Contents: 1. Origin. 2. Ancient history. 3.
Modern history. 4. Description of soybean plant. 5. World
distribution. 6. Climatic adaptations. 7. Soil preferences.
8. Soil erosion and practices. 9. Varieties and variety
improvement. 10. Fertilizer and lime requirements. 11.
Inoculation. 12. Cultural methods: Preparation of seedbed,
methods of seeding, time of seeding, rate of seeding, depth
of seeding, cultivation. 13. Rotations. 14. Mixture with other
crops. 15. Hay production. 16. Seed production. 17. Soil
improvement. 18. Diseases. 19. Insect enemies. 20. Other
enemies (rabbits, pigeons, pheasants).
This chapter contains many original, interesting photos
and a map. Figures (photos unless otherwise indicated)
show: (1) Wild soybeans, cultivated soybeans, and Glycine
gracilis. (2) Unloading soybeans from farm carts and storing
the seed in osier bins in a Chinese merchant’s storage yard–
Manchuria. (3) Map of the principal soybean seed producing
areas and countries of the world. (4) A soybean grain market
in Korea. (5) “Fertilizer used for soybeans by Manchurian
farmers is compost placed in piles in the field and scattered
between rows of previous year’s crop just before planting
soybeans.” (6) Roots of soybean plant (2 photos) showing
abundant development of nodules. (7) Ordinary grain drill
(pulled by a tractor) may be used in sowing soybeans in
rows or close drills. (8) Soybeans sown by hand on ridges
in rows about 21 inches apart in Manchuria. Two horses
pull a wooden plow. (9) Korean woman planting soybeans
along ridged rows. (10) Soybeans planted along edges of
rice paddies in Japan, China, and Korea are used for home
consumption. (11) Cultivating soybeans in rows, using a
tractor-pulled rotary hoe, weeder, or harrow, in the Corn
Belt. (12) Hand-cultivation of soybeans in Manchuria. (13) A
field of plants: “The Korean farmer grows many other crops
with soybeans: millet, mung beans, buckwheat, sesame, susu,
or castor beans.” (14) A field of soybeans and Kaoliang in
China planted in alternate hills. (15) The combine has been
one of the most important factors in the economic production
of soybeans in the United States. (16) Harvesting soybeans
by hand methods in Manchuria. (17) Threshing soybeans
in Manchuria using a stone roller pulled over the plants by
horse or donkey. (18) Primitive wind method of separating
soybean seed from threshed plant material in Manchuria.
(19) Korean farmers threshing soybeans with bamboo
flails on the home threshing ground. (20) Japanese farmers
turning under soybeans in a rice paddy for soil improvement.
Address: 6809 Fifth St. N.W., Washington, DC; formerly
Principal Agronomist, Div. of Forage Crops and Diseases,
Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.

792. Morse, W.J. 1950. History of soybean production. In:

793. Hughes, Paul C. 1951. 6 right steps to peak production
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[of soybean]. Soybean Digest. March. p. 13-14. Published as
a leaflet by ASA and widely distributed.
• Summary: “Thirteen million acres of soybeans in the U.S.
for 1951. That’s the government’s goal.
“Last year the acreage jumped from about 10 million
acres to over 13.2 million acres. The extra acres came out
of the reduction in cotton and corn under the government’s
acreage control program.
“But this year the government wants to increase corn
acreage 6 million and cotton 10 million. How are we going
to put that many acres back in corn and cotton and still hold
up soy acres?
“Instead of an acre production goal the goal should
be stated in bushels or bales. Instead of urging producers
to plant more acres the stress should be on getting more
production per acre. Instead of asking for 13 million acres of
soybeans in 1951 the government should ask for 285 million
bushels.
“This new defense effort is not a one shot affair. It
will be with us for many years. We can’t afford to bankrupt
the soil through heedless plowing up of pastures and
abandonment of rotations that conserve our soil.
“During the past year we raised an all-time-record
soybean crop. But even so our, national per acre average
was only 21.7 bushels. At the same time Cecil Mann of
Promised Land, Arkansas, won the North Mississippi County
soybean yield contest with a yield of 50.8 bushels per acre.
Robert Taylor of Arcadia, Indiana, won the Indiana state
contest with 51.7 bushels. Carl L. Carlson of Roseville won
the Illinois contest with 48.66 bushels. Kenneth Taylor of
Indianola won the Iowa contest with 48.5 bushels. And J.F.
Mollet won the Mexico, Missouri, championship with 48.5
bushels. Each of the champions far more than doubled the
national average!
“All farms or all fields cannot be expected to equal these
championship yields. But the champs do point out the way
to increase the national average. And it can be pushed up
from 21.7 to 25 or 26 bushels per acre. The average yield in
Illinois in 1949 was 26 bushels an acre!
“To increase your yields five or six bushels an acre all
you need to do is to follow these six right steps:
“1–Use the highest yielding varieties adapted for the
conditions under which you are farming. Many varieties
are adapted to your area but only one or two are the top
yielders so choose one of them. See variety map in this issue
for recommendations of agronomists at the U.S. Regional
Soybean Laboratory.
“Get your seed supply early while you can still get seed
that is of known origin and free of disease. Be sure you know
what the germination is–and the higher the germination
the better. Don’t use seed that will germinate less than 80
‘percent if you can help it.
“2–Use a seed protectant when it is needed. It will
improve yields and stands. Seed protection can be profitable

when germination is less than 85 percent, purple stain is
serious, when seed rot, damping off, mildew or other disease
is a factor, when seed of a very thin seed coat is used, or
when the weather is not favorable for germination.
“But beware of using a brand of seed treatment that
is not tolerant to inoculants. You gain nothing by one
improvement if you knock out another yield factor. Follow
the directions on the package you buy.
“3, 4, 5–Control weeds, inoculate and plant right. These
three steps are so interlocked that they cannot be discussed
separately.
“Weed control to be successful must begin before
soybeans are planted. As early in the spring as possible plow
or disk the land and prepare a crude seedbed so the first weed
crop can germinate and begin to grow. Don’t be in a hurry to
plant soybeans. Wait until the land is warm–usually during
the first two weeks in May or later.
“Choose land for soybeans that is high in fertility–
particularly high in potash and phosphorus. A 40-bushel
soybean crop uses the equivalent of 300 pounds of 0-10-20
fertilizer.
“In some areas of the country–say Audrain County,
Missouri–soybeans respond to a direct application of
fertilizer. But on the whole it can be said that soybeans
respond best to a high fertility level. So instead of using
a direct application of fertilizer pick a rotation that is best
suited for your need and one that has a permanent place for
soybeans. Use a complete fertilizer program on the whole
rotation. Lime the land if it is acid.
“After the land is warm and the first weed crop is up
prepare a firm seedbed by disking the weed crop.
“Then just before the soybeans are to be planted,
inoculate. If the seed has been treated do not inoculate more
than 30 minutes before planting. Inoculation will add bushels
to the yield and should not be omitted. In Indiana tests this
past year inoculated soybeans outyielded uninoculated
soybeans 2 bushels per acre. In Missouri the yield difference
was 4.6 bushels. But this was only part of the gain from
inoculation, Inoculated plants left nitrogen in the soil that
they would have otherwise used in order to grow. It is said
that $20 spent for commercial fertilizer will not replace the
nitrogen used by an uninoculated acre of soybeans.
“Plant soybeans in rows. If necessary, contour. Use
conventional width rows, the same as you are using for your
other crops. Plant 45 to 60 pounds of seed per acre–about 10
to 12 seeds per foot of row.
“If moisture is lacking don’t plant soybeans and then
wait for rain. Let it rain first. Then plant. You get better
germination and weed control that way.
“Just as soon as the soybeans are up to a stand and while
the weeds are still in the white hit them by using a rotary hoe
or spike tooth harrow crosswise of the rows. Do this only
when the plants are free of surface moisture. This operation
will kill the weeds before they get started. Once or twice

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 496
over should be enough.
“Then when the plants are eight to nine inches high
cultivate shallow with a regular cultivator. Do this as often as
needed until blooming time or until the plants lap over in the
row. The weeds must be killed before they have become as
big and strong as the soybeans. Otherwise, you’ll have to kill
the soybeans in order to kill the weeds.
“6–Combine properly. This is the payoff, the reason for
planting the crop in the first place. The idea is to harvest all
the crop so it can be sold for a handsome profit.
“Before you hit the field the combine should be checked
and repaired to first class condition. When the moisture in
the beans is down to 14 percent or less it is time to begin
combining. Check the combine for proper cylinder speed
and clearance, the racks for proper speed, sieve for proper
opening, and the air to make sure there’s enough. More
soybeans are lost from too little air than are lost from too
much. Check your combine as you go along. Three soybeans
per square foot of land means the loss of one bushel per acre.
A loss greater than one percent of the crop in combining is
too much. Soybeans are yellow gold! Don’t leave them on
the ground.
“We can produce 285 million bushels of soybeans on
11.5 million acres of land instead of 13.2 million acres we
used to produce that amount last year. We can reach that goal
by increasing the national average to 25 bushels per acre–by
following the six right steps to peak soybean production.”
Contains 5 illustrations, which also appear in the ASA
leaflet.
794. Noordhoff, Lyman J. 1951. A ground-spray rig for
soybean defoliants. Agricultural Leaders’ Digest 32(4):2021. April.
• Summary: A photo at the start of the article shows the rig.
Caption: “Sheet metal snouts allow ordinary tractor-mounted
ground rig to spray chemicals on soybeans shortly before
harvest to knock off leaves and thereby speed up ripening
and combining with beans.”
Note: This is a nice example of a pre-Silent Spring
article. Address: Asst. Agricultural Extension Editor, Univ. of
Illinois, Urbana.
795. Soybean Digest. 1951. How to become a yield
champion: By the champions themselves. April. p. 13-14.
• Summary: “Champions, when interviewed for ads in
magazines or newspapers often give full credit for their
success to a brand of cigarets or breakfast food. But the six
soybean yield champions queried by the Soybean Digest
gave no such answer. They all believe that good farming
practices put them over the top.
“Arkansas: Cecil Mann, Blytheville, Ark., won the
North Mississippi, Ark., contest with a yield of 50.8 bushels
per acre. Champion Mann grew Certified Ogdens on the
black delta land for which the territory is noted. He followed

a rotation of soybeans-cotton-cotton-cotton and back to
soybeans in 1950. The field was plowed a month before
planting. Then on the 17th and 18th of April he planted 60
pounds of treated, inoculated seed per acre in rows 38 inches
wide and 1½ inches deep.
“To control weeds, Champion Mann cultivated his
soybeans every week for the first three weeks and then every
two weeks until the 15th of July. He hand hoed them once in
August.
“When asked what made the difference between his
yield and those of the other contestants, Champion Mann
gave this answer: ‘To become a soybean yield champion I
worked the seedbed very good before planting. Also used
certified seed which was treated and inoculated. The land
was well drained at all times during the year.’
“Iowa: Kenneth Taylor, Indianola, Iowa, won the Iowa
Master Soybean Growers Contest with a yield of 48.86
bushels per acre. He raised the certified Adams variety on
Muscatine and Grundy loam.
“The land had been limed in 1946 and 1949 with three
tons per acre at each application. Past rotation was: 1947,
one-half red clover and one-half soybeans; 1948, one-half
oats and one-half corn; 1949, corn.
“Two hundred pounds of 4-16-0 were applied in 1946
and again in 1948. Seven manure spreader loads of barnyard
manure were applied per acre in 1950.
“Champion Taylor planted 72 pounds of seed per acre in
36-inch rows just deep enough to cover the seed on May 18
and 19.
“For weed control he harrowed and disked twice after
plowing and before planting. He then harrowed immediately
after planting and again crosswise four days later. He used
a rotary hoe just as the soybeans were coming through the
ground. The soybeans were cultivated three times, the last
time when the plants had just about filled in between the
rows. The weeds were pulled out by hand four times.
“Champion Taylor believes that keeping down the weeds
to give the soybeans a chance is very important.
“Illinois: Carl L. Carlson, Roseville, Illinois, won the
Illinois soybean yield contest with a yield of 48.66 bushels
per acre. He grew certified Hawkeyes on a Grundy silt soil.
“The field was limed eight years ago with three tons of
lime to the acre. The past rotation was: 1947, corn; 1948,
corn; and 1949, oats. One hundred and twenty pounds of
3-12-12 per acre was applied to the corn in 1948.
“The field was plowed and disked once in early May.
Nothing more was done until planting time when the field
was again disked and harrowed. On May 19 Carlson planted
between 45 and 60 pounds of inoculated seed per acre. He
used 40-inch rows and planted 1½ inches deep.
“To control weeds Champion Carlson cultivated the first
time just as soon as the plants were high enough and again
about two weeks later. About eight hours of hand labor were
required to clean the soybeans after cultivation. Carlson does
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not believe there is any set rule for cultivation. It depends on
the amount of weeds and the number of rains.
“Why was Carlson able to achieve the top Illinois yield
last year? He has some definite ideas on the reasons for his
victory. He planted soybeans in the clover part of the rotation
in the contest field because the clover seeding failed. Due to
the fact that the field lay close to the buildings it has received
more than its share of barnyard manure year after year...”
There are similar statements from Indiana, Ontario and
Missouri, plus a box titled “Summing it up.”
796. Carlyle, Ralph E. 1951. Chemical harvest drying of
soybeans. Soybean Digest. Sept. p. 59-61.
• Summary: Discusses a drying agent made by Monsanto.
“Along with the benefits [of growing soybeans], some
serious disadvantages have existed. In much of the soybean
growing regions, it has been almost impossible to harvest
soybeans until after heavy frosts. The plants, or parts of
them, remained succulent enough that combine harvesting
was impossible. By the time a frost had occurred the season
usually had advanced into the period of fall rains which still
further delayed harvesting. Hence, many farmers have never
been able to harvest all their soybeans until sometimes as late
as December. By this time the bean pods had shattered and
from 15 to 40 percent of the crop lay shelled on the ground.
“Weathering also reduced the quality of beans delivered
to the elevators. The total result, in spite of the development
of early varieties, was that many farmers lost a sizeable
portion of their crop by shattering and received a lower
price for poor quality for a certain part of the remainder.
Associated with these disadvantages was the worry and
dissatisfaction of a crop that dragged on and on, not
permitting land to be sown to fall crops.
“One other factor has often complicated the harvesting
of soybeans. Some bean fields may be ripe and ready for
harvest hut the presence of green smartweed, pig-weed and
grasses prevents combining as the green weeds clog the
combine and twist around the cylinder. Hence, even although
the bean crop was ripe, dry harvesting had to be deferred
until heavy frosts killed the weeds.
“Chemical Harvest Drying: The conception of the
chemical harvest drying of farm crops grew out of some
soybean tests conducted by the Monsanto Chemical Co. in
1948. At this time some soybeans were sprayed with penta
chlorophenol formulations at Ellesbury, Missouri. It was
noted that the sprayed plants were defoliated and quickly
became dry enough to harvest.
“In 1949 the Shell Chemical Co., and H.I. Cohn of
Valley Farms, Carrollton, Illinois, became interested in
the idea of harvest drying. In due time several acres of
soybeans on the Valley Farms were aerially sprayed with
penta chlorophenol oil solutions at rates of two, four and
six gallons per acre. The original work in Missouri involved
much larger volume rates. H.I. Cohn maintained that

the volume applied must be kept low to be practical. He
suggested a range of two to six gallons per acre which was
accordingly tried. The results were entirely satisfactory even
at the two gallon per acre rate.
“Mr. Cohn was so impressed that he proceeded to spray
approximately 800 acres immediately. During this particular
season, weather conditions were excellent and it was found
that when hot dry conditions prevailed, soybeans could be
harvested in as little time as 48 hours after spraying.
“It was also learned that in some cases yields were
increased by as much as 10 bushels per acre simply by being
able to harvest the soybeans before any shattering took
place. Lastly, but not least, a sizeable portion of the treated
800 acres were delivered to the market in time to receive
the higher prices that prevailed before the general crop was
available. Finally, it was apparent that weeds as well as the
beans were dried by the chemical formulation.
“Application: The chemical harvest drying of soybeans
has been largely done by the aerial application of the drying
agents. Hence it is important that we understand some of the
peculiarities of aerial spraying.
“In all spraying work the first essential is uniformity of
application. This is relatively easy to attain in ground spray
rigs simply by evenly spacing the outlet nozzles along a
spray boom and maintaining the correct spray pressure and
boom height to obtain uniform coverage.
“In aerial spraying work it quickly became apparent
that modifications were necessary. The conventional nozzle
arrangement applied to aircraft spray booms resulted in
uneven spray patterns in the field...”
A large portrait photo shows Ralph E. Carlyle.
797. Chernobrivenko, S.I. 1951. Novyi tsennyi sort soi
Dneproskaya 1 [A valuable new variety of soybean,
Dneprovskaya I.]. Selektsiia i Semenovodstvo 18(9):36-39.
Sept. [Rus]
• Summary: Since 1946, the only soybean variety multiplied
by this station and given to farmers for production is
Dneprovskaja I. This variety gives a higher seed yield
than the older regionalized varieties Staroukrainskaja and
Harbinskaja III. It is resistant to drought and ripens slightly
earlier than the other varieties mentioned. Its seed can
be harvested by combine. In the provinces of Zapozhyl,
Kirovograd, Odessa, Kiev and Izmail, the average seed yield
of Dneprovskaja I was 11.9 centners (1 centner = 100 kg) per
ha, while that of the standard variety Staroukrainskaja was
10.6 centners per ha. Address: Ukranian Scientific Research
Inst. Grain Husb.
798. Soybean Digest. 1951. Honorary life members 1951
[American Soybean Assoc.]: James William Hayward and
Frank S. Garwood. Sept. p. 22.
• Summary: James W. Hayward was born near Angola,
Indiana, in 1898. In 1925 he was made director of the
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department of agriculture at Notre Dame University, which
position he held until 1932, when he entered the University
of Wisconsin to pursue a PhD degree in animal nutrition. He
was awarded that degree in 1935. “He became director of
the new department of nutritional research of the soybean
division of Archer-Daniels-Midland Co. at Milwaukee,
Wisconsin, in 1935, and transferred with the department to
Minneapolis, Minnesota, in 1937, where he now lives.
“The name Jim Hayward has long been intimately
connected with soybean oil meal. He did some of the early
research on its use as a livestock feed... For many years he
has been recognized as a leading authority on the use of
soybean oil meal in livestock feed.”
“Frank S. Garwood, farmer and seedsman, operates over
600 acres of land in Christian County, Illinois.” With his
two sons (Harold and Donald), he grows certified soybean
seed and seed corn; their farm and business is named F.S.
Garwood & Sons. “He is a member of the Illinois Crop
Improvement Association, and is active in testing new
varieties of soybeans, wheat or oats as they develop.
“Mr. Garwood was one of a number of progressive
farmers who pioneered soybean production in Illinois [in the
early 1920s] and were responsible for the rapid progress of
the crop. For the first 15 years of soybean production he was
one of the most consistent producers of large acreages of
soybeans in Illinois, averaging 300 to 600 acres a year.
“The first small combine for harvesting soybeans was
assembled and put into use on the farm of Frank Garwood in
1924. Before that time soybeans had been harvested as were
wheat and oats, with the binder and threshing machine. Mr.
Garwood had some difficulty in getting the major machinery
firms to see the usefulness of a small combine thresher that
farmers could use on soybeans. The Massey-Harris Co.
consented to build him one. Farmers and machinery men
came from many miles to see if it would work. It did. From
then on the combine harvester came into use fast, not only
for soybeans but for small grains as well.
“Mr. Garwood graduated from the University of Illinois
College of Agriculture. He has spent all of his life on the
farm. His ancestors came with the original colony that settled
in Christian County, Illinois, from Stonington, Connecticut,
about 120 years ago. He helped pioneer the establishment of
the Farm Bureau and has served on its board as well as the
board of the Christian County Farm Supply Co. He was the
first president of the Stonington Cooperative Grain Co., a
position he now holds.”
A photo shows each man.
799. Matagrin, Am. 1952. La vérité sur le soya: son réveil
et son avenir en France [The truth about soya: its awaking
and its future in France]. Terre d’Oc (La): Revue moderne
d’agriculture des pays occitans 34:50-63. Feb.; 34:91-100.
March. [24 ref. Fre]
• Summary: This two-part article appeared in two

consecutive issues. Contents: Introduction: The strengths
and weaknesses of the soybean, Haberlandt and the Vienna
World Exhibition, soymilk, tofu, soy sauce, USDA, BresseJones, Le Clerc / LeClerc, Morse, Hilbert, Horvath, ADM,
Muscatine processing Corp., Galesburg Products Co.,
Glidden Co. (Soya Products Div.). 1. The soybean in agricole
and in market gardening: Favorable climates and soils
(temperature, light and photoperiodism, humidity, physical
soil needs, chemical and pH soil needs, microbiological soil
needs, soil amendments [soil conditioners], fertilizers, use
as green manure, chemical fertilizers, bacterial fertilizers
{Vaccinograine}, crop rotation). Varieties of soybeans;
selection of the seeds, Asian classifications, based primarily
on color.
1. Varieties of soybeans for all uses: Domestic and
industrial: Early or near-early (mi-précoces): yellow
varieties, green varieties, brown varieties, black varieties.
Late: yellow varieties, green varieties, brown varieties, black
varieties.
2. Soybean varieties for forage: Early or near early.
Late. European varieties, Russian varieties, French selected
varieties, mutations are rather frequent but spontaneous
hybridization is quite rare, the selection of seeds.
3. Preparation of the land (terrain); planting and seeds;
tillage, and protection against diseases and pests.
Footnote 12: Li Yu-ying was the founder of a plant
making soyfoods in the suburbs of Paris in 1911, and former
president of the Scientific Academy of Peking (Académie
Scientifique de Pékin). He returned to stay for a while in
France around 1940. Li and L. Grandvoinnet (a French
agronomist whose tombstone is in our village in the region of
Chautagne [in east Central France]) wrote a book about soya
in 1912 that is still useful.
Mechanized agriculture (motoculture), tractors, date of
seeding.
Part 2: Planting. Maturation, harvest, yield, and storage
of the soybean seed (soya-grain). Appendix: Names of early
American soybean varieties according to earliness.
1. Yellow varieties that are early and productive, adopted
and preferred in 1948-1951 in Canada and neighboring U.S.
states: Blackhawk, Dunfield, Earlyana, Flambeau, Goldsoy,
Hawkeye, Kabott, the various Mandarins, Monroe, Richland.
These mature in 105 to 125 days. Varieties suited for
northern France are Harrow Manchu, Mansoy, Tokio yellow,
etc.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Harrow Manchu.
2. Semi-early yellow varieties preferred in the areas of
less-cold temperature: Chief, Lincoln, Wabash (less often
Adams, Dunfield, Hawkeye, and certain Mandarins). These
varieties mature in 125 to 140 days after planting. Several
highly regarded green varieties are Nahto [Hahto?], and
Giant Green.
3. Yellow varieties that are more or less late, grown in
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the southern USA: Arksoy, Dortchsoy 31, J.E.W. 45, Ogden,
Improved Pelican, Ralsoy, Roanoke, Volstate. These varieties
in 140-170 days. The fine variety Imperial, which matures
in about the same time in Savoie, can be added as well as
Barchet (brown) or O-too-tan [Otootan] (black).
These late varieties are suited to Roussillon, BasLanguedoc, Provence maritime, northern Africa, and in the
tropical regions of the French Union (l’Union Française
[which lasted 1946-1958]).
At the very end of the article we read: The author of this
article regrets that, from now on, he will not be able to reply
free of charge (as he has very often done) to the numerous
demands for information that he receives concerning soya.
Unlike the majority of his compatriots, he has neither a
salary nor an appointment, nor is he retired nor pensioned,
nor is he a property owner nor a renter. He lives solely on the
modest income from his publications and from consultations
on applied chemistry. He hopes not to appear greedy by
asking future correspondents to add 8 stamps of 15 francs
(or an equivalent amount) to their requests for information
so that he will be able to answer promptly. While cultivating
soybeans for his personal use, he is not a grain merchant and
he will not be able to supply even the smallest quantities
of well acclimatized varieties, but he will willingly make
such shipments against reimbursement of postage costs and
compensation for any product or object of fair exchange.
Hervé Berbille writes (5 May 2014): “This article is
very rich in teachings. I think especially in this footnote (3)
A. Matagrin confirms what I always suspected. Namely, the
Vichy government never had a policy displaying a proactive
attitude in favor of the soybean. Moreover, the Vichy
government never really intended to promote the culture of
this plant, even though the dietary restrictions suffered by
the French population during the Nazi Occupation urgently
required it. All indications are that powerful interests who
foiled the development and cultivation of soybeans in the
1920s under the deceased Third Republic still remained very
influential in the Vichy government.” Address: at Chindrieux
(Savoie).
800. Calland, J. Ward. 1952. Recent advances in soybean
production. Chemurgic Digest. April. p. 17-20.
• Summary: Presented at the 17th National Farm Chemurgic
Council (NFCC) conference. The basic concept of chemurgy
has been broadened. “Seventeen years ago chemurgy may
have meant finding through chemistry new nonfood uses of
surplus farm crops, their residues, and by-products–organic
materials only. And it also meant the encouragement and
development of new crops which farmers might profitably
grow for industry.” Now it is more concerned with the
conversion of any farm product to human use.
“Soybeans have long been held up as a shining example
of chemurgic progress and accomplishment, and rightly so.”
The soybean removes less plant food from the soil

than most farm crops. It is one of the annual crops with
outstanding ability to loosen and mellow the soil surface, and
in this respect it is definitely a restorative or soil-improving
crop. “Agronomists considering its collective influence on
soil organic matter, tilth, nitrogen, and mineral nutrients,
generally classify it between the soil-building and the soildepleting crops. They use the term ‘mildly soil-depleting’ to
describe the soybean’s position in relation to other crops.”
In a typical test in Iowa, “with corn and soybeans each
planted in 40-inch rows up and down the slope, the soil loss
from the soybeans was less than half as much as that from
the corn. Where soybeans were planted in 7-inch rows with
the grain drill and the corn planted in 40-inch rows, the soil
loss from the soybeans was only 18 per cent of that from the
corn.”
Since 1924 soybean yields have doubled from 11 to
22 bu/acre. Oil content has increased by 25%. The mixed
feed industry takes 85% of the total production of soybean
oil meal in America. Address: National Soybean Processors
Assoc., Decatur, Indiana.
801. McMillen, Wheeler. 1952. Why does farming prosper?
Chemurgic Digest 11(5):28. May.
• Summary: “Among the many kinds of letters which come
to the Chemurgic Council offices, none receive more careful
attention than those which begin ‘I am a high school student
and I am preparing a speech on Chemurgy. Please send, etc.’
“Each of these letters presents an opportunity to help
some young fellow convince himself and some of his friends
that the American research way can continue to open new
frontiers for the future. We try in every instance to supply
ample material of the right kind. But we do not write the
speeches, for that would defeat the idea of letting youth put
together its own thoughts and reach its own convictions.
Another kind of letter that always receives careful attention
says ‘Please find enclosed check for membership.’ Every one
of those helps us to do a better job on the first kind.
“The inspiration which the chemurgic philosophy brings
may be more important than the hard, practical ends of
new industries and new markets. For unless Americans can
always believe in their future the incentive to exertion will
decline.
“Agriculture’s tremendous strides through these
last fifteen years are generally known. It is no less than
amazing that several million fewer farmers produce 40%
more agricultural output than was grown in 1939. In that
year–only 13 years ago–some nine million Americans were
unemployed. Farm prices generally were still on the low
side.
“Hybrid corn was just beginning to exert its tremendous
lift upon the nation’s outstanding cereal crop.
“Then the war preparations began. Defense equipment
was manufactured, more materials were shipped overseas,
and the draft began to reach for young men.
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“As prices rose and the incentive to productive effort
increased, farmers everywhere sought for more productive
equipment and methods.
“The farm equipment manufacturers responded with
improved machines, more powerful and more adaptable
tractors and efficient multi-purpose devices.
“The fertilizer industry found farmers calling for more
and better plant foods and consequently expanded to satisfy
the growing market.
“Impatient with losses from plant and animal insects
and diseases, farmers snapped up new insecticides and
fungicides, fields in which whole new industries found
opportunity to grow. Another great new business in chemical
weed killers developed.
“Farmers found scores of new applications for
electricity to shorten their labors and make their living more
convenient. The ‘wired hand,’ as someone has said, took the
place of many a no longer available hired hand.
“Antibiotics and other growth stimulants added to the
speed and economy of the animal production industries.
“Quick-freezing and other improved methods to
preserve and package foods swept the country. Housewives
found meal preparation easier, the consumers found good
foods easily available. A prosperous nation demanded the
best.
“Chemurgy found new markets–many millions of
dollars’ worth–for products of the land and added further
incentive to producers.
“Meanwhile population kept increasing by nearly two
millions a year, making a bigger market every day for the
products of the land.
“All the time scientific research, public and private,
sought out refinements and improvements in production,
manufacturing and selling. Knowledge of the soil is greater,
and so is knowledge of plant behavior.
“Some one else may easily add to this list of factors
that have made for our spectacular advance in agricultural
production and in the well-being of farmers.
“Some may wish to include more of the measures,
other than research and war, for which government was
responsible.
“Even so, I believe that when a correct and fair balance
is struck, it will become apparent that farmers themselves,
along with industry and commerce, and nature herself
building population, share most of the credit for a historic
transformation in the state of agriculture.
“Amazing it has been, but not a miracle: rather a
development in response to the elemental forces of the
American way.” Address: President, National Farm
Chemurgic Council.
802. Saunders, A.R. 1952. Soybeans in South Africa.
Soybean Digest. Nov. p. 15-16.
• Summary: “There is an assured future for the soybean

crop in South Africa. Due to extensive breeding work, nonshattering varieties are now available and a profitable market
exists. As in the U.S., soybeans fit well into the rotation with
corn.
“Although the soybean was introduced into South Africa
even before the beginning of this century, the crop has not
yet attained a position of importance in the agricultural
economy of this country.
“There have been many reasons for this comparatively
slow progress, but the most important ones have in the past
been the lack of a remunerative market and the fact that the
first varieties to be tried out shattered their seed so badly that
losses from this cause were excessive. Both these inhibiting
factors have now disappeared.
“Prior to World War II, soybeans could be imported
so cheaply from the Orient that the South African farmer
could not compete, and even a measure of price support for
the local product did not stimulate production. Moreover,
until recently the market was in any case limited, because
manufacturers were not much interested in the crop. Lately
the position has changed very considerably and local
production falls far short of the demand.
“The problem of shattering has been overcome by
scientific breeding work. In 1925, over 300 varieties were
introduced from the Orient, the United States, and elsewhere,
and tested at the College of Agriculture at Potchefstroom
in the Transvaal. All varieties shattered severely but in
two of them from China a few individual plants retained
their seed fairly well. Seed were selected from these plants
and some others, and by 1929 two non-shattering strains
were available, one brown and the other yellow-seeded.
Unfortunately, both were very low in yield.
“The brown-seeded strain, designated as P258, which
traced back to a single non-shattering plant of the 1925-26
crop, has formed the basis of most of the soybean breeding
work in South Africa. It was one of the parents in the original
crosses made in 1928 from which the majority of our present
varieties have been developed. The crosses involved P258
(brown) and P449 (yellow) on the one hand and the varieties
Dixie. Haberlandt, Manchu, and Yellow on the other.
“Selections from these crosses are either grown as
varieties today or have been used in further breeding work,
which is being continued at the Potchefstroom College of
Agriculture and at the Natal Agricultural Research Institute,
Pietermaritzburg, a new institution started in 1947 and
not fully established. Several hundred breeding lines are
included in breeding experiments at the two centres.
“The latter institution is testing the first product of its
soybean breeding work cooperatively with farmers this
year. This strain, No. S212, is a medium-late, erect, nonshattering, dual-purpose type bearing its lowest pods well
off the ground to reduce loss from mechanical harvesting.
Practically nothing is known about its adaptation to
and yielding capacity under different conditions of soil
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and climate, but at the Ukulinga Experiment Station at
Pietermaritzburg it appears to be superior to any other type
so far tried. especially as far as seed retention is concerned.
“Such famous American varieties as Lincoln and
Hawkeye shatter so severely under Natal conditions that
their commercial production is impossible, but Lincoln has
been crossed with a sister line of S212 and several other nonshattering strains in an effort to combine the early maturity
of the U.S. varieties with the good seed retaining qualities
of the South African strains in new types intended for highlying, cooler areas with a shorter frost-free period.
“Despite the fact that suitable varieties bred in the
country are now available, it will be some years before the
soybean attains its rightful place in our agriculture. The
arguments advanced against it are more or less the same
as those advanced in the United States 25 or 30 years ago:
the crop is said to be fastidious in its soil and climatic
requirements, it is difficult to grow and to harvest, etc.
“Over most of the Maize Triangle of the Union these
arguments really don’t hold water any more. It is all a
question of raising the general standard of cultivation, just
as in the Cornbelt of the United States the standard had to
be raised before the soybean could come into its own. One
drawback at the moment is the very high cost of machinery
for handling the crop. Many machines, especially combine
harvesters, are imported and are either not available at
present or sell at prices which would shock even the
American farmer.
“However, one can but hope that the present difficulties
will pass over, for the fact remains that for certain parts of
the country, particularly in Natal and the better sections of
the Maize Triangle, the soybean is the best summer legume
both for seed production and hay, and fits in excellently as
a rotation crop with maize. A newly awakened interest in
the soybean on the part of farmers as well as manufacturers
is a good augury for the future of the crop in this country.
The writer believes this future to be assured but there is still
a long row to plant and hoe before the soybean attains the
status to which it is entitled.”
Photos show: (1) “A field of soybeans maturing at
Potchefstroom.” (2) “Soybean breeding experiments at
Potchefstroom College of Agriculture.” Address: Director,
Natal Agricultural Research Inst., South Africa.
803. Strayer, George M. 1952. Editor’s desk: Send the junk
back to the farm. Soybean Digest. Dec. p. 5.
• Summary: “When you buy flour at the grocery store, you
expect to get pure flour. When you buy sugar you expect 100
percent sugar. When you buy gasoline you expect the pure
product. Why, then, does not the buyer of soybeans have a
right to expect the pure product? Rather than one which is
97 percent pure? What is the logic of allowing 3 percent of
some other commodity?
“It is not always possible to bring soybeans from the

field free from weed seeds, sticks, stems, pods and other
materials. Weather conditions during the growing season and
at harvest time sometimes interfere. It is possible, under most
conditions, using combines adequately equipped for soybean
harvest, to deliver that crop at one-half percent foreign
material or less. Under the present grading standards there is
no incentive to do so–in fact a soybean producer would be
foolish to do so.
“Before the grower of soybeans can ever expect
adequate pay for his crop we must do two things:
“1. We must change the federal soybean grading
standards to allow less foreign material, and to compensate
the man who delivers a crop free from foreign material.
“2. We must establish a uniform system, as has already
been done in some areas, of recleaning all soybeans
purchased by local buyers, returning the foreign material to
the producer for disposal, and paying him on the basis of
clean soybeans.
“Such a system would eliminate all handling of foreign
material, all freight on useless material, and the problem of
disposal of foreign material at processing plants. It would
enable the processor to know his exact yields of oil and
meal, so that he might pay in accordance with those values.
It would bring a higher return to the grower, and it would
discourage hauling to market the weed seed and junk now
being delivered.” Address: Hudson, Iowa.
804. Muller, H.M. 1953. Soybean production. Farming in
South Africa 28(328):245-48. July. [2 ref]
• Summary: Contents: Introduction. Description of the plant.
Climatic requirements. Soils and fertilizers. Inoculation.
Soybeans in rotations. Soil preparation. Planting time.
Method of planting. Seed treatment (treatment with a
protectant is beneficial; do not use protectants containing
mercury since they are poisonous to nitrogen-fixing bacteria
in inoculants. “When both a protectant and inoculant are
used... plant the treated seed without delay”). Harrowing,
cultivation, and weeding. Varieties. Harvesting. Seed yields
(vary from 42 bags per morgen on irrigated land to 8-25 bags
per morgen on dry weight. [One morgen = 2.1165 acres; one
bag weighs 200 lb.]). Harvesting for hay and silage. Yields
for hay and silage material (For green silage material, it is
estimated that, depending on variety and spacing, one ton
can be obtained for every 300 lb of seed, or 5-13 tons of hay
per morgen). Utilization of soybeans. Acknowledgement.
Photos show: (1) Soybean seedlings with broken
“necks” when the soil in the rows has been compacted, and
also as a result of wide spacing. (2) Nodules formed on
soybean roots. (3) Soybeans being harvested with a combine.
(4) A man standing in a field of a hay type of soybean at
Potchefstroom; it grew to a height of 4 feet. Address: College
of Agriculture and Experiment Station, Potchefstroom.
805. Sandborn, William Cruzan. 1953. The history of
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Madison College (Continued–Document part II). PhD
Thesis, Dep. of Education, George Peabody College for
Teachers, Nashville, Tennessee. 201 p. Aug. 28 cm. [75* ref]
• Summary: (Continued): “1924 April. A Ford jitney [bus]
and a Ford sedan, gifts of Mrs. Druillard, put into service
between the Madison station and the school.
“1924 April 1. The new corporation of the Board of
Managers was named the Rural Educational Association.
“1924 May. New charter for Rural Educational
Association applied for. June 1, 1924. The R.E.A. began to
operate officially.
“1924 July. Hawkin’s Cottage under construction.
“1924 Oct. 29. New bakery and new bakery brick oven
completed.
“1925. Students paid ten cents an hour.
“1925. Faculty received fifteen cents an hour in addition
to their $13 monthly allotment.
“1925. Union Hill Orchard purchased.
“1925. Twenty-seven acres (apple orchard) purchased at
Ridgetop for the sum of $2,500.
“1925 Jan. 1. Erection of the sawmill completed.
“1925 Jan. 6. Board of Trustees sold five and threeeights acres of land south of Neely’s Bend road to Mayor
Howse for sum of $538.
“1925 March. Private telephone service installed in
patients’ rooms.
“1925 April. Mr. and Mrs. Wilson sailed as missionaries
to Africa.
“1925 June. The Wilson farm of 296 acres purchased
by the Layman Foundation and traded to the school for the
property south of Neely’s Bend Road with exception of
approximately thirteen acres.
“1926. Student hospital completed.
“1926 Nov. 10. Walter Wilson cottage under
construction.
“1927. The school lost the Love lawsuit in the State
Supreme Court. Cost to the school was $7,171.45. Litigation
had been in process for more than ten years, over alleged
contamination of Mr. Love’s spring by Madison sewage.
“1927 Jan. 5. Cumberland River at floodstage with water
over Neely’s Bend road (exceeded flood of 1882).
“1927 July 10. Orchestra broadcast over station WDAD.
“1927 Aug. 10. Twelve-room stucco cottage for
Sanitarium completed.
“1927 fall. Three student cottages of four rooms each,
completed.
“1927 Oct. 1. Student wages raised to twenty cents an
hour.
“1927 Nov. 30-Dec. 2. Madison High School accepted
into the Southern Association.
“1926-1927. Solarium constructed at Sanitarium.
“1926-1927. Six-room cottage added to Sanitarium.
“1928. Madison accredited as a Junior College.
“1928. Madison ceased to make its own electric current

and connected to the city current. Institution equipment held
as a standby.
“1928 Feb. 1. Concrete bridge under construction across
the Cumberland river near the college.
“1928 Feb. 2. Fountain Head Sanitarium burned.
“1928 July. Cumberland river overflowed its banks onto
the bottom land. This is unusual for midsummer.
“1928 Oct. The X-ray Department was first to move into
the new Administration Building.
“1929. W.E. Straw elected Dean.
“1929. The annual convention of self-supporting
workers was not held this year due to illness of Dr. E.A.
Sutherland.
“1929. Last year of plan of dividing profits among
faculty members. No cash paid that year, each member being
given a note. (Some notes are still held up to this year, 1953).
“1929 Jan. 13. Death of Mrs. Anton Williman.
“1929 April. College and Sanitarium gave up their own
water system and connected to the New Lakewood water
system.
“1929 May. John Stenger seriously injured in tractor
accident.
“1929 May. Joe Sutherland cottage completed.
“1929 May. Kenneth Sheriff cottage completed.
“1929 May-June. Twenty-four hundred feet of six-inch
water main laid on the campus.
“1929 June. The sixty foot by twenty-five foot water
standpipe on campus was completed.
“1929 Aug. County surfaced road from Neely’s Bend
Road to the Sanitarium.
“1929 Aug. New street light posts installed on the
Sanitarium grounds.
“1929 Oct. County surfaced road from Larkin Spring’s
Road up to the campus.
“1929 Nov. 8. Death of Mrs. C.L. Kendall.
“1930. The annual convention of self-supporting
workers was postponed until the Spring of 1931.
“1930. Plans laid to make Madison an accredited senior
college.
“1930. C.H. Dye became sales manager for Madison
Foods.
“1930 March 8. Mr. and Mrs. Clifton Smith sailed for
China. Mrs. Smith graduated in 1923.
“1930 April 8. Magan cottage caught fire and roof was
damaged.
“1930 June. Nashville Banner published article and
pictures on the Madison program.
“1930 Aug. 13. Death of Professor Sidney
Brownsberger.
“1930 Aug. 27. Boys’ Cabin Court under construction.
“1930 Oct. 8. Installation of Public Address System in
the Sanitarium completed.
“1932 July 27-Aug. 6. Health Institute held with J.G.
White leading out assisted by P.A. Webber.

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 503
1932 Aug. 1. Four students began operating the
Nashville Vegetarian Cafeteria on a project basis (Irma
Rocke, Esther Sanford, Mrs. Karl Erickson, and Howard
Davidson).”
“1933 Nov. 8. Survey stated that the College was
accepted as a four-year college by the Tennessee College
Association.
“1934. Magan and Kendall cottages moved to make
room for the new library.
“1934. Madison dropped its Junior College
accreditation.
“1935 Feb. 10. Fountain Head Sanitarium burned to the
ground for the second time.
“1935 spring. Food For Life, by Frances Dittes,
published.
1935 April 15. First issue of the Student Paper, The
Peptimist Crier.
“1935 May 15. Frances Dittes received her Ph.D. in
Nutrition at Peabody College.
“1935 Sept. 15. Farewell for Dr. and Mrs. P.A. Webber
who returned to Japan.
“1935 Sept. 30. Death of Josephine Cotzian.
“1935 Oct. Application filed with Washington [DC] for a
campus post office.
“1936. Decision made to discontinue the high school
with close of school year, June, 1937...” Address: George
Peabody College for Teachers, Nashville, Tennessee.
806. Cotton Gin and Oil Mill Press. 1953. Caterpillar Tractor
Co. plans observance. 54(26):28. Dec. 19.
• Summary: A photo shows a large plaque that reads: “50
years on tracks 1904-1954.” In 1954 Caterpillar Tractor Co.
will celebrate the fiftieth anniversary of the world’s first
practical track-type tractor. “The anniversary dates back to
the successful testing of the first practical crawler on Nov.
24, 1904, in Stockton, California, by the Holt Manufacturing
Co., one of Caterpillar’s parent companies. It was the Holt
Co. which originated the trademark, “Caterpillar,” at about
the same time it made its first crawler.
“This Holt unit was the forefather to approximately
340,000 track-type tractors of all makes...”
807. Thorpe, H.C. 1953. Annual report of the senior plant
breeder, 1951. Kenya Department of Agriculture, Annual
Report (Nairobi). For the year 1951. Vol. 2–Record of
Investigations. See p. 32, 46, 59.
• Summary: A section titled “Soya Beans” states: “The aim
of the soya bean work has been the testing both of local
and introduced varieties chiefly for suitability to European
mechanized farming methods. This necessitates even
ripening, non-shattering, and the production of pods high up
on the plant to enable the crop to be combine harvested.
“None of the varieties tested has been found successful
and, in the absence of any hybridization which cannot

be carried out at the moment, the work has now been
discontinued. It is possible that some of the varieties may
be useful as hay or fodder crops and this aspect is being
followed up.” Address: Senior Plant Breeder, Nairobi,
Colony and Protectorate of Kenya.
808. Test Demonstration Research Unit. 1954. Estimated
costs and returns from major farm enterprises, Tennessee,
1952. University of Tennessee (Knoxville) Agricultural
Economics and Rural Sociology Department, Monograph
No. 268. Feb. 43 p.
• Summary: The text on the cover reads as follows: Upper
right:
“Rural Research Series, Monograph No. 268.”
Near the bottom:
“Department of Agricultural Economics and Rural
Sociology
“Agricultural Experiment Station
“University of Tennessee
“and
“Tennessee Valley Authority
“February, 1954.”
On page 18 are two tables related to soybeans:
“Table 17. Average labor requirement for producing
an acre of soybeans, usual operations, using tractor-drawn
equipment, 1952.” The usual operations are: break, disk,
harrow, plant, cultivate, combine and haul. The man hours
and tractor hours for each operation are given. Total man
hours: 7.4 Total tractor hours: 5.8.
“Table 18. Estimated costs and returns in producing an
acre of soybeans using tractor-drawn equipment, 1952.” The
items are divided into: (1) Receipts from sales of soybeans
(25 bu at $2.75/bu = $68.75).
(2) Cash costs for seed, fertilizer, and operating the
tractor = $9.56.
(3) Non-cash costs for labor, tractor (depreciation and
interest), machinery and land = $14.08.
Total cash and non-cash costs = $23.64.
Summary: Net returns above all costs: $45.11.
“Net returns above cash costs: $59.19.
“Net returns to labor: $48.44.
“Net returns per hour of labor: $6.55.” Address:
Knoxville, Tennessee.
809. O’Kelly, J.F. 1954. Growing soybeans in the hill
sections. Mississippi Farm Research 17(3):1. March.
• Summary: “In this issue of Farm Research Dr. E.E.
Hartwig gives a summary of the best available information
on the production of soybeans in the Delta area. The same
recommendations apply generally in the hill areas of the state
but it may be well to emphasize certain points.
“In seedbed preparation in the hill areas it is often found
advisable to ridge or bed the land the same as for cotton.
Weeds which may appear on these beds can be killed by
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cultivation without drying out the area where the seed are to
be planted. At planting time runner wings and dirt shields on
a tractor mounted planter can be used to remove enough the
bed for planting at the proper level. The seed are thus planted
in moist soil and get an even start with young weeds. The
planter packer wheel should settle the soil firmly over the
seed. Loose soil dries out quickly.
“Soybean seed will not remain viable in hot, dry soil as
long as cotton or even corn
“It should be noted that very early varieties like the
Dorman, Perry, and Wabash are best adapted to the Delta.
Except in unusual cases, they do not yield well nor do they
produce beans of high quality in the hill areas.
“Except in wet seasons soybeans will not yield well
on hill soils which dry out. They usually do well on bottom
soils which are a little too poor in drainage for safe cotton
production.
“On soils of medium or better fertility increases from
the use of fertilizers have been slight. On the thinner soils the
use of lime, phosphorus and potash will usually be helpful
but it is not known if such fertilization will be economical. It
would be safest, at present, to grow soybeans only on soils of
medium or better fertility.
“Yields in the hill areas have frequently been above 30
bushels to the acre but in dry seasons like 1952 and 1953 one
should not expect more than 20 to 25 bushels from the best
varieties such as Ogden and Roanoke.” Address: Mississippi.
810. Hartwig, Edgar E. 1954. Weed control [in soybeans].
II–Mississippi Delta area. Soybean Digest. April. p. 18-19.
• Summary: “Most visitors driving into the Delta area of
Mississippi are impressed with the number of weedy soybean
fields. The answers as to why weeds are so prevalent are
numerous. In the first place, soybeans are usually grown
on land that was the poorest cotton land. Until soybeans
were planted, much of this land was idle, especially in years
in which the cotton acreage was reduced. On those idle
acres, Johnson grass, coffee weeds and miscellaneous other
weeds and grasses were permitted to grow unmolested and
produced an abundance of seed.
“Thus, the soybeans are planted on land that had become
very weedy. Furthermore, in much of the Delta, cotton is
the primary cash crop and receives first attention. This is
understandable, but too frequently soybeans are planted and
receive no further attention until harvest. Naturally, seed
yields are low because of excessive competition from weeds.
“More efficient control of weeds will come from
learning how to let the soybean plant help itself keep
down the weeds. Time-of-planting studies conducted at
the Stoneville Station have demonstrated that if soybeans
are planted April 10, they will require at least two weeks
to come up and will have only 65 percent as much growth
at 42 days after emergence as beans planted in early May.
The May plantings will come up much faster. With faster

emergence and more rapid, early growth, the ground will be
shaded more rapidly. Weed seedlings need light to grow. If
planting is delayed until May 1, cotton planting will usually
be completed. Planting soybeans after cotton planting is
completed is much more satisfactory than planting before
cotton planting is begun.
“In addition to making more rapid, early growth,
plantings made after May 1 have more total growth and
give higher seed yields than the earlier plantings. Adapted
varieties, such as Ogden and Roanoke, planted in early April,
respond to the short days and begin flowering too early.
Frequently, their growth is stunted in these early plantings
and the row middles are not completely shaded. With
incomplete shading comes additional weed growth. Stunted
growth from early plantings is very evident in the lower
Delta area of Mississippi and in northeast Louisiana.
“Good uniform stands of 10 to 12 plants per foot also
aid appreciably in getting rapid, early growth.
“Needless to say, destroying all weed growth prior to
planting is essential to having a weed-free soybean field.
Fields have been observed where soybeans were being
planted and Johnson grass 12 to 15 inches tall had not been
disturbed. These soybeans never had a chance.
“Along with planting at the proper time and planting
sufficient seed, the proper use of a rotary hoe aids materially
in eliminating annual weed seedlings. However, a majority
of the soybeans are planted on the Sharkey Clay soils which
frequently are very cloddy at planting time. The rotary hoe
does not operate as satisfactorily in a cloddy clay soil as in a
sandy loam soil.
One of the most troublesome weeds, Johnson grass,
has large food reserves in its fleshy rootstocks and is not
disturbed by a rotary hoe. Neither can it be removed too well
by cultivation. On land heavily infested with Johnson grass,
a program of summer fallow appears to be the most efficient
manner of control. This can be handled best by seeding
small grain after the soybeans are harvested and beginning
fallow in June after the grain is harvested. On sandy loam,
Johnson grass can be reduced appreciably by fallowing from
April until about June 20 and then planting a late variety
such as Roanoke. Excellent yields can be obtained from
these late plantings. Growers planting soybeans on land
heavily infested with Johnson grass are cautioned that a
heavy growth of Johnson grass will cause more difficulty in
combining a September-maturing variety than it will in late
October when the grass is nearly dry.
“Coffee Weed: Another vigorous weed is the coffee
weed, Sesbania macrocarpa. Under good conditions, this
weed grows six to eight feet tall. At maturity it is woody and
difficult to run through a combine. Coffee weed seedlings
are easily eliminated with a rotary hoe or by close, early
cultivation. Coffee weed seedlings do not grow well in heavy
shade. Coffee weed is usually more prevalent on the clay
soils than on sandy loam soils.
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“The common, red-rooted pigweed, locally termed
‘careless weed,’ also grows very rank. This weed is most
prevalent on sandy loam soils. By practicing late planting,
several crops of seedlings can be destroyed before planting.
Timely cultivation will take out most of the pigweeds, but on
heavily infested fields, hand elimination must supplement the
best cultural methods.
“Additional annual weeds, such as crabgrass and
morning glories can also be controlled with timely planting
and cultivation. Where these weeds are most troublesome is
where they have been permitted to get started with the beans
or where the soybeans are planted too early to permit them
to make rapid growth or give complete shading of the row
middles.
“Chemical Sprays: Limited experimental work on
control of weeds in soybeans by use of chemicals has been
conducted for several years at the Delta Station. The results
have not been too promising for most of the problems
that were involved. None of the chemicals tested have
effectively controlled Johnson grass. On the clay soils, where
most of the soybeans are grown, the surface will crack in
drying and weed seedlings will germinate from the cracks.
Consequently, no pre-emergence treatment program tested to
date at this station has given satisfactory weed control on the
clay soils.
“On the sandy loam soils, pre-emergence treatment with
dinitro has frequently reduced stands appreciably. Isopropyl
N-(3 chlorophenol) carbonate (CIPC) has looked promising
but will be more expensive than if the job can be done with
a rotary hoe. Perhaps the most promising material is a nonfortified oil applied with a laterally directed spray when
soybean plants are 12 to 16 days old. Only one application
may be used. At present prices, material for this treatment
will cost approximately $1.75 per acre.
“Flame cultivation does not appear to have a place in
an efficient soybean production operation. Killing plants
with a flame depends upon differential tolerance of plants to
heat. Soybean plants must be about 15 inches tall before the
stems have become woody enough to tolerate much heat. At
this height, a good stand of beans will be giving sufficient
shade to prevent small weed seedlings from becoming
established in the row. Weeds in the row that started with the
soybeans will stand just as much heat as the soybeans and,
consequently, will not be eliminated.
Two large photos show soybeans and weeds. Caption:
“Advantage of later plantings is shown in these two pictures.
Above, soybeans from early May plantings. Note how
heavy shade has helped keep beans free from weeds. In
lower picture is the same variety but planted in early April.
Note stunted growth and severe competition from annual
grass.” Address: Agronomist, U.S. Regional Soybean Lab.,
Stoneville, Mississippi.
811. Sylwester, E.P. 1954. Weed control [in soybeans]–1954

edition. I–in the north. Soybean Digest. April. p. 14-17.
• Summary: “Tremendous strides are being made in weed
control in all phases of agriculture. Whether it is pasture
weed control, or control of weeds in corn or soybeans,
modern technology has evolved much better methods of both
cultural and chemical weed control than were in use 15 or
20 years ago. While this statement seems rather farfetched
in some instances, if one just thinks of the methods of weed
control in use 20 years ago and then compares them to the
present time the change will be apparent.
“Use of better machines, better timing to do the job,
striking at the weeds when they are in the most susceptible
stages, more speed of cultivation, a better knowledge of the
life history of the weeds in question, use of some new, right
implements at the right time, all these have combined to give
cultural weed control a “new look.” And the chemical control
of weeds, based on supplementing the cultural, has grown
even more phenomenally.
“Cultural and chemical weed controls alone, of course,
do not go the entire distance. They work best only for the
producer in combination with other recent advances in
agricultural technology, such as soil conservation, use of
the best adapted varieties, wisest use of the best rotations,
judicious use of the necessary fertilizers and lime, the
best use of the necessary insect control practices, the best
methods to incorporate organic material into the soil, the best
varieties showing insect and disease resistance or fortunate
combinations thereof, and so on and on.
“You say, ‘That’s an imposing list. How is weed control
related to these?’ Let’s illustrate it in this way.
“Suppose you did an excellent job of weed control in
your soybeans this year. Suppose you had controlled the
weeds to the extent that there were only a dozen weed plants
per acre. Certainly you would have made more water and
minerals and living space available to the soybean plants
than would have been the case had the field been overrun
with weeds. Because of this excellent weed control your
yields have been increased.
“But the full value of this excellent job of weed control
is not realized if sufficient minerals are not present to enable
the soybeans to take full advantage of the increased living
space, of the increased water. And in like manner, while you
can’t control the weather and moisture that falls in the form
of rain you can increase the water holding and absorbing
capacity of the soil by judicious soil conservation practices,
that enable more water to walk instead of run, to enable
it to move slower, and be absorbed more, and this in turn
is dependent on a good program of incorporating organic
material into the soil, to make the soil look like a sponge
instead of a board. And likewise you can expend yourself
and have the crop weed free, but if you don’t protect it if
need be, from the attacks of injurious insects, your work has
largely come to naught.
“Other Things Needed: So weed control in soybeans
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works best and gives the grower the biggest returns, in
conjunction with, and as a supplement to, these other good
stable, valuable, proven and indispensable agricultural
practices. Specifically what can we do to practice the best
possible methods of weed control in soybeans for ‘54?
“Let’s start with fall plowing. This is an aid in weed
control, provided that no danger of wind or water erosion
exists on the area as it over-winters. Late summer or early
fall plowing encourages weed seed germination. Watch
these seedlings closely. If they start to form heads, and if
you realize that weed seed is likely to be produced before
frost, harrow or disc the area to prevent all such weed seed
formation. This depletes the amount of weed seed in the soil,
makes your job of weed control easier next year.
“But suppose you start your seed bed preparation in the
spring. Plow as early as possible, as soon as the ground is
friable enough to work thoroughly. Under no circumstances
should you ‘puddle’ the soil or cause formation of clods.
Such clods incorporate weed seeds. Inside of such cloddy
prisons these weed seeds do not germinate. These clods
survive cultivation, and as they remain in the field after
repeated discings, harrowings, and cultivations, they
gradually disintegrate, and serve to release weed seeds for
germination throughout the season. This means weedy fields
for you in spite of good efforts at weed control. So don’t
overwork fields for crops while the soil is too wet.
“After plowing, disc or harrow the area thoroughly.
If you have fall plowed land, disc and harrow thoroughly
enough to kill all young weeds and seedlings. Now
come critical, very important, and yet very simple, cheap
operations, namely repeated harrowing.
“We can’t overemphasize repeated shallow harrowing.
It should always be done on dry, warm days. Such harrowing
stirs the soil, and encourages weed seed germination. The
young, seedlings are killed out, because they are exposed,
and since they are very young and succulent, a few hours of
sunshine and warm dry weather makes good weeds out of
them–namely dead weeds.
“Don’t harrow any deeper than you intend to plant the
soybeans. Avoid bringing up additional weed seeds into the
top layers of the soil where conditions for germination are
favorable. And don’t spare the spike tooth harrowings. It is
the most important, single, effective and cheap method of
cultural weed control available to you. Harrow shallow at
intervals of a week or so whenever weather conditions are
ideal. Do it as fast as your equipment permits. Every weed
you kill at this stage is one less to worry about later on.
And if you kill a million of them–and you will–there will
be a million less to worry about later on. Harrow before the
crop is planted, harrow after it is planted and before it is up,
harrow even after it is up and has attained a height of three
to four inches. After the crop is up, you will kill a soybean
plant here and there. Don’t worry about it. For every soybean
plant that is killed, a hundred weed seedlings will bite the

dust. And soybeans have the happy facility, that if a few are
killed, the remainder compensate for their brothers’ demise,
and produce more–so the eventual yield is not affected in the
least by the killing of a few soybean seedlings early in the
season.
“Harrow when it is warm and dry, when the soybean
plants, are a little wilted and more limber, preferably in the
afternoon. Now comes the ‘teen age’ stage for the soybeans.
They are up in rows, four to six inches high, a little bit too
tall to harrow. Now comes another critical operation and
the best machine for it is a rotary hoe. I can well remember
the first one I ever saw. The man who bought it was–to put
it mildly–completely disgusted with it. He depended upon
a slow moving tractor for power. He just wasn’t able to go
fast enough. It wasn’t until several years later when tractors
moved faster, when this same man, along with thousands of
others, got the same machine back out of the shed, operated
it at higher speeds and began to realize the full value of the
implement.
“Last spring I talked with a farmer near Jefferson, Iowa,
who was doing a beautiful job of weed control in soybeans
using a rotary hoe. Unfortunately I’ve forgotten his name. In
conversation with him, I guessed the speed of the tractor at
about eight miles per hour. ‘No, it’s about 10 miles per hour,’
he replied, ‘and if the ground (which was somewhat soft
and composed of peat), were just a little firmer I’d like to go
12 miles per hour. That would do even a better job.’ And to
show you how much more farmers right now know about
the critical stages of weed control, he added, ‘If sickness
hadn’t prevented me, I would have been in here about a
day and a half ago and then I could have done even a much
better job than what I’m doing now, since the weeds would
have been just a little smaller and just a little easier to kill’”
(Continued). Address: Iowa State College.
812. Sylwester, E.P. 1954. Weed control [in soybeans]–1954
edition. I–in the north (Continued–Document part II).
Soybean Digest. April. p. 14-17.
• Summary: (Continued): “But even at that he was killing
99.5 percent of the weeds effectively and cheaply. Next to
the harrow, the rotary hoe is the most important weed killing
implement at the disposal of the soybean grower.
“Repeated Cultivation: After the soybeans have passed
the ‘teen age’ stage, repeated, shallow, thorough cultivation
is in order. Cultivation must be repeated to catch later
germinating weed seeds. It should be repeated until the beans
shade in between the rows so as to keep later germinating
weeds suppressed.
“And remember, in spite of the fact that we often hear
that the only function of cultivation is to kill weeds, that
many of us feel, know or suspicion that a certain invisible,
intangible ‘something’ is added to the tilth of that land by
repeated cultivation. Cultivate when weeds are present and
young, but not oftener. But it should be judiciously done.
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There is no need of doing it if the ground between the rows
is already loose, easily penetrated by moisture, well aerated
and weed free.
“So don’t cultivate just for the sake of exercise. But
if there are weeds between the rows, if the rows aren’t
completely shaded, cultivate. It will pay big dividends.
Always shallow, to avoid bringing up additional weed seeds,
and to avoid ‘pruning’ the roots of the soybeans, and as often
as necessary.
“And after the crop is laid by don’t be too disappointed
if right directly in the rows you still have a few scattered
milkweeds, cockleburs, sunflowers, pigweed, lambsquarter
or smartweeds. If you have expended yourself on the
spike tooth harrowing and the rotary hoeing, the chances
are pretty good that there will not be too many of these
nefarious weed pests. A little time spent hand rogueing these
individual pests will pay big dividends, perhaps very little
from the standpoint of actual increased crop yields but from
the standpoint of your own conscience and your own pride
in knowing you have a clean field, a source of pride and
satisfaction, an asset to your farm and community.
“Remember, too, that one average cocklebur or
sunflower, allowed to produce seed will give rise to 500 to
1500 seeds and that prevention of such seed production is
part of a package of good farming. It should be a farm, a
community, a county, a state package.
“Chemical Weed Control: Now let’s turn to chemical
weed control in soybeans for a moment. There isn’t too
much at present in the chemical line which can be used as
a supplement to the good cultural control methods outlined
above. Should we cry about it? Far from it. The pre-emergent
sprays which have shown promise, (and some of them have)
are to the last one more expensive to use than are even
several repeated harrowings or rotary hoeings.
“To work best, the pre-emergent sprays have to have
excellent seed bed preparation, super excellent if you please.
Then they must be evenly and conscientiously applied. And
then the thing which really governs success or failure in the
last analysis is completely beyond the control of the operator
and that’s moisture intensity and distribution as well as
temperature.
“And remember, too, that the line of chemical
demarcation even under optimum conditions is pretty fine.
Most of the chemicals which will control the weeds will also
injure the soybeans if injudiciously applied, if applied at the
wrong time or if rain comes at the inopportune time, or if
applied in overdoses.
“One of the most promising chemicals perhaps is
DNOSBP, (dinitro ortho secondary butyl phenol) a dinitro
material. In 1952 in conjunction with the Dow Chemical Co.
we tried this on extension demonstration plots in Woodbury,
Sac, Cerro Gordo, Wright and Tama Counties. The fourpound-per-acre rates of the material (Dow Premerge) were
not heavy enough to control the weeds. Almost the same

thing could be said about the six-pound-per-acre rates.
However, the eight-pound and especially the ten-poundper-acre rates gave good weed control last year with no
serious damage to the soybeans. However, from previous
work, injury occurred to soybeans at rates higher than 10
pounds per acre. So the safe application of this material lies
somewhere around eight to ten pounds per acre.
“It is best applied on a beautiful, well prepared seed
bed, two or three days after the beans are planted, but before
any of them are up. It is a contact chemical, so even if a
few tiny annual broadleaf or grassy weeds are up, that is
all the better since they are killed at that time. Furthermore
there is enough deleterious material left in the immediate
top layer that extremely tiny germinating weed seedlings
are sometimes severely injured or even killed. At any rate it
gives the soybeans a head start over the weeds present.
“The drawbacks to the method are that it is expensive
at the necessary rates ($10 to $15 per acre blanket spray) at
the present price of chemicals and also it must be applied
before any of the beans are up otherwise injury will occur to
the beans. But it has promise and can be used if necessary on
‘problem land,’ such as overflow land at the present time.
“Furthermore, if heavy beating rains occur, the chemical
is diluted to the extent where it is dissipated and noneffective, and the splashing rain, with the material may cause
injury to young germinating soybean seedlings.
Work is continuing with the dinitros, and with other
chemicals and some day no doubt we will have a cheaper,
more reliable chemical to use effectively in soybean
weed control, both pre-emergence and post-emergence.
But that day is not yet. We have a start on pre-emergence
weed control in soybeans. It isn’t perfect. It has flaws
and drawbacks. But remember if worst comes to worst,
we can use dinitros in soybeans if we really have to do it.
Application only over the row (band spraying) makes it
cheaper but of course does not eliminate weeds between the
row. This may make for weedier fields later on.
“Even though chemicals as such are not in the picture
as yet for reliable soybean weed control, what has been said
here is in no way derogatory to the use of chemicals for
soybean weed control. Control of weeds in soybeans through
chemicals is a ‘tough nut to crack’ and investigators and
chemical companies should be paid a real tribute for their
untiring work and endeavor in this direction. Some day we
will have a better answer.
“Pre-emergence sprays will continue to give inconsistent
results with the chemicals now in use because we can’t
control the weather. Several chemicals, the dinitros
and 3 chloro IPC and several others, all deserve further
experimentation and testing.
“Summing Up: So in summary in soybean production
for the immediate future place your greatest reliance on
good cultural methods of weed control, thorough seed bed
preparation, repeated harrowing, shallow cultivation and
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implement such thorough, repeated practices by limited hand
rogueing where feasible.
“Do a good job of weed control on all your land every
year. Remember that the land which may be in flax, corn, or
meadow this year usually will be in soybeans some day. If
weed seed production or weed establishment is prevented in
those areas with chemicals and cultural methods today, your
problem of soybean weed control will be easier tomorrow.
Control weeds wherever found on your premises. Remember
weeds spread.
“And if you are one of the few that figures that this
is the ‘chemical age,’ that weed control can no longer get
along without chemicals and if you absolutely have to raise
soybeans on land which year after year has always presented
a weed problem, try a little experimenting on a one-fourth
or one-half acre or so of the worst annual weed infested land
you have. Use eight or ten pounds of dinitro material on an
acre basis applied as a complete ‘blanket.’ Apply on a good
seed bed as evenly as possible after the beans are planted but
before they are up.
“You haven’t got much to lose and you will gain
valuable information as to how these materials will perform
on your farm and under your own specific conditions. But
don’t risk chemicals on large areas as yet. Rely on thorough,
cultural weed control.”
A photo shows a rear view of a man seated on a tractor
in a field of soybeans: The caption: “Good weed control
in soybeans is still possible without chemicals–and less
expensive.”
Quotation: “I would guess that average yields could
be stepped up 10 or 15 bushels per acre if weeds could be
eliminated from the field.” R.E. Hodgson, superintendent,
Southeast Experiment Station, Waseca, Minnesota. Address:
Iowa State College.
813. Gray, Roy Burton. 1954. Development of the
agricultural tractor in the United States. 2 vols. USDA/ARS
Agricultural Engineering Research Branch, Farm Machinery
Section, Information Series No. 107. 91 + 60 p. June.
• Summary: This book, containing hundreds of old and
rare illustrations and photos, is divided into two parts. Part
I covers the period 1855-1919 inclusive. Part II covers the
period 1920-1950 inclusive. For the contents, see the 1975
edition.
Note–Publishing history: A limited edition of this
important work was first published by USDA (Beltsville,
Maryland) in June 1954. “As the demand for copies
succeeded supply, and since it was not practical to arrange
for a reprinting by the USDA, the American Society of
Agricultural Engineers sponsored a second printing” (28
cm). All printings prior to 1974 used the original format
furnished by the USDA. In a 1974 revised edition, parts
one and two were consolidated under one cover and the
title changed to “The Agricultural Tractor: 1855-1950.” In

1975 the original format was completely revised. The text,
however, remains true to the original, except where altered
to fit the new format. One substantial change has been made,
with the addition of two indexes (Manufacturers, and brand
names) following Part II. The author was born in 1884.
Unfortunately, this book contains no index; no mention of
soybeans could be found. Address: Head, Farm Machinery
Section, Agricultural Engineering Research Branch, USDA.
814. Hartwig, Edgar E. 1954. Lee–a superior soybean for the
Midsouth. Soybean Digest. June. p. 14-15.
• Summary: “A new, superior, non-shattering, diseaseresistant soybean variety developed through cooperative
research conducted by the U.S. Regional Soybean
Laboratory and the agricultural experiment stations of the
12 Southeastern States has been named Lee. This variety is
adapted to the same general area as Ogden, and is expected
to replace Ogden over much of the area where Ogden is
now grown because of its superiority in seed holding, seed
quality, and seed yield.
“While Ogden usually produces high yields over a wide
area in the South, losses from shattering frequently occur,
especially when the harvest period exceeds two weeks.
Lee is the most shatter-resistant variety developed to date
and is the first soybean variety developed in which disease
resistance was a major objective.
“Lee averages five days later maturity than Ogden,
21 days later than Dorman, and 10 to 12 days earlier than
Roanoke or Jackson.
“Seed stocks of Lee are being increased in Virginia,
North Carolina, South Carolina, Georgia, Florida, Alabama,
Mississippi, and Arkansas. Growers interested in planting
Lee for seed production in 1955 should contact their local
county agents or state agricultural experiment station with
regard to seed sources.
“Lee is a selection from a cross, S-100 x CNS, made
in 1944 by Dr. Edgar E. Hartwig of the U.S. Regional
Soybean Laboratory working in cooperation with the
North Carolina Agricultural Experiment Station at Raleigh,
N.C. An advanced F3 line from this cross, N46-2566, was
widely tested in North Carolina and appeared to be one of
the better lines which combined good agronomic qualities
with resistance to the bacterial pustule disease, a disease
frequently found in soybean fields in the Southeastern United
States. In the fall of 1948, approximately 100 plants were
harvested individually from N46-2566. These new lines were
evaluated jointly by Dr. Herbert W. Johnson, working in
North Carolina, and Dr. Hartwig, at the Delta Branch of the
Mississippi Agricultural Experiment Station.
“The variety now designated as Lee proved outstanding
in performance in the North Carolina and Mississippi
plantings and in 1951 was entered in the cooperative regional
trials conducted by the U.S. Regional Soybean Laboratory
in cooperation with research workers in the 12 Southeastern
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States. In these tests, planted at 35 to 40 locations each
of the past three years in Virginia, North Carolina, South
Carolina, Georgia, Florida, Alabama, Tennessee, Mississippi,
Arkansas, Louisiana, Oklahoma, and Texas, Lee has
continued to give outstanding performance.
In comparison with Ogden, seed yield has been higher,
seed coats have been sounder, oil content has been slightly
higher, and seeds have been held in the pods with little or no
shattering. Lee is resistant to the diseases bacterial pustule,
wildfire, frogeye, and purple seed stain and is more tolerant
to root knot nematode than Ogden. Both varieties have
moderate resistance to the leaf disease target spot.
“Lee is generally adapted to the same areas of
production as Ogden, except that it averages five days later
in maturity, and, consequently, should not be grown as far
north as Ogden is now grown. Lee is very similar to Ogden
in that it has an average plant height of 30 to 36 inches,
moderate size stems, heavy foliage, and purple flowers.
The lowest pods are borne somewhat higher off the ground
than with Ogden, which will reduce combine losses. Lee
differs from Ogden in that the hairs on the pods and stems
are brown, whereas on Ogden they are gray. The seeds are
glossy yellow with a black hilum, or eye, in contrast to the
olive green seed. with a brownish-black hilum of Ogden.”
A small table compares the performance of Lee and
Ogden soybean varieties in regional tests, 1951-53.
“Over the three years during which Lee has been
compared with Ogden in over 90 different tests in the
Southeastern States, its seed yield has averaged 29.3 bushels
per acre in comparison with 27.5 bushels for Ogden.–Oil
content of Lee has averaged 21.5 percent compared with
21.3 percent for Ogden.
“Because of its seed holding qualities and resistance
to the major soybean diseases, Lee should help stabilize
soybean yields in the areas where it is adapted.
“Lee is the third in a series of new, superior soybean
varieties adapted for production in the Southern States.
Dorman, announced in 1951, is 21 days earlier than Lee;
and Jackson, announced in 1952, is 12 days later than Lee.
Fitting Lee into a production program with either or both of
these varieties will permit a larger acreage to be harvested
per combine, which should help reduce production costs.”
A small map shows the area to which Lee soybeans are
well adapted in field tests.
Three photos show Lee soybean plants growing alone
or in a field. Address: Research agronomist, field crops
branch, Agricultural Research Service, USDA, working
in cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi, and coordinator of the U.S. Regional
Soybean Lab. research program conducted in cooperation
with the 12 Southern States.

Research 17(6):1, 3. June.
• Summary: “Delta soybean growers who have had heavy
shattering losses from the Ogden variety for the past several
years will be interested in the new variety named Lee. Lee
averages 5 days later than Ogden, 21 days later than Dorman,
and 10 to 12 days earlier than Roanoke or Jackson. Lee is
superior to Ogden in seed holding, seed quality, and seed
yield. Although Ogden has the capacity to produce high seed
yields, losses from shattering frequently occur when the
harvest period exceeds two weeks. Lee has shown very little
shattering eight to ten weeks after maturity and is the first
soybean variety developed in which disease resistance was a
major objective in its development.
“An increase field of Lee is being grown in each Delta
county this season. Soybean growers interested in planting
Lee for seed production in 1955 should contact their local
county agent or the Delta Branch Experiment Station,
Stoneville. Seed stocks are also being increased in Virginia,
North Carolina, South Carolina, Georgia, Florida, Alabama,
and Arkansas.
“Lee is a selection from a cross, S-100 x CNS, made
in 1944 by Dr. Edgar E. Hartwig, of the U.S. Regional
Soybean Laboratory working in cooperation with the North
Carolina Agricultural Experiment Station at Raleigh, North
Carolina. An advanced F3 line from this cross, N46-2566,
was widely tested in North Carolina and appeared to be
one of the better lines which combined good agronomic
qualities with resistance to the bacterial pustule disease, a
disease frequently found in soybean fields growing in the
southeastern United States...”
Page 3: “Because of its seed holding qualities and
resistance to the major soybean diseases, Lee should help
stabilize soybean yields in Mississippi. Its high quality seed
should reduce difficulties in obtaining good stands which are
so essential to obtaining top yields.
“Lee is the third in a series of new, superior soybean
varieties adapted for production in Mississippi. Dorman,
announced in 1951, is 21 days earlier than Lee; and Jackson,
announced in 1952, is 12 days later than Lee. Fitting Lee into
a production program with either or both of these varieties
will permit a larger acreage to be harvested per combine,
which will help reduce production costs.”
Photos show: (1) Plants of Ogden, November 28, 1953,
showing severe shattering. (2) Plants of Lee, November
28, 1953, six weeks after maturing showing no shattering.
(3) A Lee increase field in the Delta area of Mississippi,
1953. Address: Research Agronomist, Field Crops Research
Branch, ARS, USDA, working in cooperation with the Delta
Branch Experiment Station, Stoneville, Mississippi and
Coordinator of the U.S. Regional Soybean Lab. research
conducted in cooperation with the 12 Southeastern States.

815. Hartwig, E.E. 1954. Lee soybean is released; variety
resists diseases, yields well and holds seed. Mississippi Farm

816. Hartwig, Edgar E. 1954. The new varieties for the
southern states. Soybean Digest. Oct. p. 8-9.
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• Summary: Presented before the annual convention of the
American Soybean Association.
“Interest in soybeans for beans has increased
appreciably in the Southern states in the past 10 years. We
believe this increased interest can be attributed to greater
economic returns resulting from higher yields per acre and
that these higher yields per acre were brought about by
growers putting into practice the knowledge gained from
research developments during the past several years.
“To produce a high yield, it is necessary to have good
stands of an adapted variety, planted at the correct time,
and kept free from weeds. Proper fertilization is essential
in nearly all production areas of the South outside of the
Mississippi Delta. We have made progress in developing
better adapted varieties for the Southern states.
“However, before discussing these new varieties, I
would like to emphasize some of the cultural practices
which must be utilized if these new varieties are to perform
properly. We recognize that the superiority of these improved
varieties increases as the yield level improves. For example,
the Ogden variety shows little superiority over Arksoy if the
yield level is only 15-20 bushels per acre. However, when
Ogden is yielding at the rate of 45-50 bushels per acre,
Arksoy can be expected to yield only 28-30 bushels per acre.
“Experimental plots on Coastal Plain and Piedmont soils
from North Carolina to Louisiana have shown excellent yield
responses from applications of lime, phosphate, and potash.
At Baton Rouge, Louisiana, over a three-year period, an
average yield of 21 bushels per acre was obtained without
fertilization. The same variety grown in the same field with
adequate lime, phosphate, and potash produced 35 bushels
per acre. In North Carolina, the average yield of unfertilized
beans in several experiments was 22.0 bushels; those
receiving lime alone produced 24.8 bushels; those receiving
0-40-80 alone produced 27.2 bushels; while those receiving
0-40-80 plus lime produced 34.4 bushels per acre.
“These results emphasize the importance of a complete
fertilization program. Excellent responses to phosphate and
potash have been obtained on the prairie soils of Arkansas.
No increases have been obtained from fertilization in the
Delta areas of Mississippi. In all of these fertility studies,
soybeans have been well nodulated and have produced no
response to nitrogen fertilizers.
“Best Planting Date: Although soybeans can be planted
over a relatively long period in the South, they do have an
optimum period during which they will give best results. In
general over much of the South, there is a tendency to plant
too early. Early-planted soybeans are frequently stunted from
short day length. They also grow more slowly and must be
cultivated more frequently to control weeds. At Stoneville,
highest yields are obtained from plantings made from about
May 1 to May 25. Yields from planting varieties such as
Ogden or Roanoke around June 1 have usually exceeded the
plantings made April 10 and have required fewer cultivations

to keep them free from weeds. In plantings made as late as
June 20, Ogden yields 80 percent as much as when planted
in early May and Roanoke 85 percent as much as the May
planting.
“As we go farther south, the optimum planting date
is later in the season. Best results can be obtained in south
Alabama and west Florida from plantings made from June
1 to June 15. Consequently, soybeans can very satisfactorily
follow white potatoes, small grain, lupines, or crimson clover
in those areas where sufficient moisture is available for seed
bed preparation and germination of soybeans.
“About 1943, the Ogden variety was introduced by the
Tennessee Agricultural Experiment Station. About the same
time, the program of the U.S. Regional Soybean Laboratory
was expanded, which permitted extensive testing of Ogden
throughout the Southern region. Its superiority was quickly
recognized and Ogden soon became the most popular
soybean variety in the South. Ogden was superior to the
older varieties in seed yield, seed holding and oil content
of the seed. It also had medium-sized stems, was medium
short, and stood very well, making this variety well suited for
combine harvesting.
“The excellent qualities of Ogden in many areas of the
South influenced growers in areas such as south Georgia
and west Florida to grow it also, although its growth was too
short for satisfactory combining. Even though Ogden showed
improvements over the older varieties in seed holding, it is
weak in this character. In general, it can be expected to hold
its seed for two weeks after it has reached combine maturity.
Under hot, dry conditions, it will not hold this long. Losses
from shattering have been appreciable in the Delta section of
Arkansas and Mississippi for the past three years.
“Prior to World War II, soybeans grown in the South
were sold at a discount because of low oil content. Ogden
has an oil content comparable to the better Cornbelt varieties.
In 1946, Roanoke, developed cooperatively by the U.S.
Regional Soybean Laboratory and the North Carolina
Agricultural Experiment Station, was released. Roanoke
grows six to eight inches taller than Ogden, matures
approximately two weeks later, produces comparable seed
yields, has superior seed-holding qualities, and has the
highest oil content of any variety grown in the United States.
Because of its greater height, Roanoke is better adapted for
production on the Upper Coastal Plain and Piedmont soils of
the Carolinas, Georgia, Alabama, and Florida. In the Delta
areas of Mississippi, large growers can avoid shattering
losses by supplementing their Ogden acreage with Roanoke.
The two varieties, Ogden and Roanoke, have been our
standards for comparison in the development of the newer
varieties.
“In 1952, the Dorman variety was released as an earlier
variety to be grown along with Ogden. Dorman was the
first of three varieties released from the hybridization and
selection program conducted by the U.S. Regional Soybean
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Laboratory in cooperation with the 12 Southeastern states.
Dorman is approximately 18 days earlier than Ogden and
gives comparable seed yields where it is adapted. Dorman
is well adapted on the heavy clay soils of the Mississippi
Delta from southeast Missouri to northeast Louisiana; on
the bottom lands of the Arkansas River in Oklahoma; and in
eastern Virginia. Dorman produces good quality seed with
high oil content and holds it seed very well after maturity.
Dorman has medium height and heavy foliage. The heavy
foliage is beneficial from the standpoint of keeping down
late season weeds and grasses in seasons with heavy summer
rainfall. Other early varieties had not had this character.
Stems of Dorman dry very uniformly at maturity. With
S-100, which is of comparable maturity, stems frequently are
extremely green when pods are dry. Growing Dorman on the
lowest, heaviest soils will increase the chances for harvesting
and plowing before the fall rains begin.
“Dortchsoy 67 is another new, early variety,
approximately five days later than Dorman and 12 days
earlier than Ogden, developed by the Dortch Seed Co. In
Mississippi Delta tests, conducted on heavy clay over the
past three years, Dortchsoy 67 has produced 33.7 bushels
per acre as compared to 35.3 for Dorman. Dortchsoy 67 is
more subject to shattering than Dorman. While Dortchsoy
67 may equal Ogden in seed-holding if the two varieties
were to mature at the same time, it is usually more subject to
shattering because of higher temperatures associated with the
earlier maturity.
“Jackson Variety: Jackson, released in 1953, was the
second variety released from the cooperative program in the
South and is particularly suited for production in the lower
southeast after oats, lupines, or crimson clover. Jackson is
comparable in maturity to Roanoke, grows slightly taller,
stands better, and has produced slightly higher seed yields.
Jackson has a high degree of resistance to the leaf disease,
target spot, but is susceptible to bacterial pustule. The added
height of Jackson makes it an excellent combine type for the
Gulf Coast area. To illustrate how varieties become shorter
as they are moved farther south, Jackson has an average
height of 48 inches when grown on the Coastal Plain soils
of Virginia and North Carolina. In this same area, Ogden
averages 36-38 inches tall. However, as we move on south
to south Georgia and upper Florida, Jackson averages 3234 inches tall and Ogden 22-24 inches tall. Under some
conditions, Ogden is only 14-16 inches tall. We believe that
a variety 32-34 inches tall can be harvested with less loss
than a type which averages 22-24 inches tall. While Jackson
gives excellent yields in the Delta area of Mississippi and
on the Coastal Plain soils of southeastern Virginia and North
Carolina, its production should be limited primarily to soils
on which excessive growth is not produced” (Continued).
Address: Research agronomist, field crops research
branch, Agricultural Research Service, USDA, working
in cooperation with the Delta Branch Experiment Station,

Stoneville, Mississippi, and coordinator of the U. S. Regional
Soybean Lab. Research program conducted in cooperation
with the 12 Southern states.
817. Hartwig, Edgar E. 1954. The new varieties for the
southern states (Continued–Document part II). Soybean
Digest. Oct. p. 8-9.
• Summary: (Continued): “This season, Lee, the third new
variety from the southern cooperative program, was released.
Lee averages five days later than Ogden and is superior
to Ogden in seed-holding, disease resistance, and seed
yield. Lee is adapted to the same general area as Ogden. Its
superiority in seed holding should eliminate losses frequently
experienced from shattering. Lee has a growth type very
similar to Ogden. Consequently, it will tend to be rather short
for the area described for best adaptation of Jackson. Lee is
resistant to the diseases, bacterial pustule, wildfire, frogeye,
and purple seed stain. It is moderately resistant to the leaf
disease target spot.
“We believe that because of its seed-holding qualities
and resistance to major southern diseases of soybeans, Lee
will aid materially in stabilizing soybean yields in those
areas where it is adapted. Because of its seed-holding
qualities, it will probably not be necessary to grow any later
maturing variety where Lee makes adequate growth. In the
Delta section, a combination of Dorman and Lee will give
an extended harvest period and also fit in well with rice
harvesting.
“Another new variety developed for a specific purpose is
Improved Pelican. This is a rank-growing variety developed
for production as a green manure crop in the cane fields
of south Louisiana. Unless planted very late, Improved
Pelican is difficult to combine because of its rank growth.
As soybean production moves south in Florida, the value of
Improved Pelican as a seed variety may increase.
“Several selections have been made from the Ogden
variety. None of these selections has differed significantly
from the Ogden variety. Dortchsoy 31 is a variety
comparable to Roanoke and Jackson in maturity, which has
proved inferior to these varieties in all production areas.
“Over the past several years, through the use of
closely-related lines which differ in disease reaction, we
have been able to estimate losses from diseases. We are
attempting to learn more about the behavior of diseases and
the losses which they may cause. The addition of resistance
to the major diseases is an important phase of the breeding
programs now under way in the Southern states.
“The past several years have had rainfall much below
normal in many areas of the South. In these dry years,
May or June plantings have survived the summer drouth
much better than the April plantings. This adds another
advantage to those mentioned earlier for avoiding extremely
early plantings. In 1952 and 1953, yields of 48 and 46
bushels, respectively, were produced on a heavy clay soil at
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Stoneville with approximately one-third the normal summer
rainfall. Root penetration of 40-45 inches appears to have
been necessary to make these yields possible.
“Another cultural practice which has aided materially in
giving better drouth tolerance is deep tillage on sandy loam
soils which have formed a hard pan. At Stoneville, a field in
which beans were wilting severely in late June of 1953, no
wilting was observed in mid-August in 1954 on the portion
of the field which had been chiselled 16 inches deep. An
adjoining untreated area was severely wilted in early July.
“In Mississippi, plantings made in May have produced
consistently better results than early April plantings.
However, many growers like to plant in early April because
they believe they can get better stands. The heavy clay soils
are difficult to work. This past season, excellent stands were
obtained without rain by using a double disk opener rather
than the conventional opener. A spring-tooth harrow was
substituted for the disk in preparing the seed bed to avoid
getting an extremely cloddy condition.
“Better varieties and improved cultural practices will
strengthen the competitive position of Soybeans in the
South.”
A portrait photo shows Edgar E. Hartwig. Address:
Research agronomist, field crops research branch,
Agricultural Research Service, USDA, working in
cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi, and coordinator of the U. S. Regional
Soybean Lab. Research program conducted in cooperation
with the 12 Southern states.
818. Barnhart, Floyd. 1954. Soybeans. Caruthersville,
Missouri: Published by the author. xii + 290 p. Illust. Index.
23 cm.
• Summary: Contents: Preface. 1. Where are soybeans
produced? 2. Varieties of soybeans in the U.S. 3. Preparing
soil for planting. 4. Fertilizing soybeans. 5. Planting
soybeans. 6. Inoculation: The function of legume bacteria,
groups of legume bacteria, types of commercial cultures,
the commercial-inoculant method of inoculating legumes,
the need and purpose of inoculation, conditions which affect
legume bacteria, the economic considerations of inoculating
soybeans.
7. Cultivation. 8. Harvesting for beans (mostly with a
combine). 9. Storing soybeans. 10. Insects. 11. Diseases of
soybeans. 12. The place of soybeans. 13. Prices, distribution,
uses, and adaptation factors for soybeans in the U.S. 14.
Marketing soybeans. Appendix.
Note: The author, who holds a masters degree in
education in agriculture, has written and published a similar
book on cotton. Address: Vocational agriculture instructor,
Caruthersville, Missouri.
819. Caterpillar Tractor Co. 1954. Fifty years on tracks.
Peoria, Illinois: Caterpillar Tractor Co. 102 p. Illust. No

index. 30 cm.
• Summary: A fascinating company history, full of amazing
old photographs. The Introduction notes that in 1925, the
C.L. Best Tractor Co. and The Holt Manufacturing Company
merged to form Caterpillar Tractor Co. Best and Holt were
leading track-type tractors builders of that time, but they
were also early combine manufacturers and had long been
fierce competitors. Best began building combined harvesters
in 1885, and Holt followed suit in 1886. Benjamin Holt did
not invent the combine, but he was chiefly responsible for its
early development. By 1914 an estimated 90% of the grain
harvested in California and 75% of that grown on the Pacific
Coast was harvested by Holt combines. By 1916 some
6,000 Holt machines were at work. A photo shows a Holt
combine in 1886 powered by a team of 33 mules and 5 men.
In 1891 Holt introduced his sidehill harvester–which became
a great commercial success. These early combines were
“pulled” types. Then in 1911 Holt introduced a self-propelled
combine, powered by a steam engine.
Next came tractors, huge machines, powered by steam.
Then the birth of the crawler–a treadmill-type machine
which got rid of huge wheels and propelled itself like today’s
Caterpillar tractors. Holt built and sold his first commercial
crawler in 1906. After 1900 the gasoline engine moved
quickly to the front. In 1908 Holt purchased Best; Holt
had focused more on combines and Best more on tractors.
The new company kept the name Holt. But then a new best
company was started in California and the rivalry began
again. In 1909 Holt purchased a plant in Peoria, Illinois; it
was a big move eastward.
The Federal Highway Act of 1921 and the
mechanization of roadbuilding marked the rise of real road
construction in the USA. The Act authorized more than $1
billion in federal funds for the next 12 years and motivated
the appropriation of state money for the same purpose.
“Most important it got states to design principal interstate
and intercounty routes, and tied together their rambling road
systems.” Most of today’s two-lane highways were born
during that time (p. 30).
With the 1925 merger to form Caterpillar, the new
company sold the combine part of its business to John Deere
and saw a new opportunity to enter a new field where there
was very little competition–building America’s new roads.
So they put a blade on the front of their best tractor–and
the rest is history. Address: Caterpillar Tractor Co., Peoria,
Illinois. Phone: 00000.
820. Calland, J.W. 1955. How to grow 60 bushels per acre:
Varieties, high fertility and doing things on time are all
important. Soybean Digest. March. p. 8-9.
• Summary: Contents: Introduction. Row widths (“Tests in
most experiment stations show higher yields in narrow rows.
Many good soybean growers would like to use narrow rows,
but the drawback to do this requires special equipment.” The
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equipment they have is standard corn or cotton planting and
cultivating equipment). Use of fertilizer (very important).
Weed control (Very important. Rotary hoe widely used).
A small photo shows: “Narrow rows in this field are
being cultivated by an Allis-Chalmers tractor.”
821. Gray, R.B. 1955. Harvesting with combines. Farmers’
Bulletin (USDA) No. 1761 (Revised ed.). 42 p. March. See p.
29-30.
• Summary: The section titled “Description and function
of parts” (p. 4+) states: “The four major units of a combine
are the header, the thresher, the separator, and the cleaning
device. All combines have these four essential parts. The
following are described in detail–with some illustrations:
Header and platform. Thresher: Feeder, cylinder and
concaves, separator, cleaners (incl. sieves), tailings elevator.
Attachments.
In the section titled “Crop characteristics and combine
problems” is a subsection on “Soybeans” (p. 29-30) which
states: “Soybean maturity puts the harvest at a time likely to
be unfavorable on account of bad weather and weed growth.
Hence, once the beans are ready, the harvest should go
forward, if possible, without interruption.”
“Present improved soybean varieties, such as Monroe,
Blackhawk, Hawkeye, Adams, Lincoln, Wabash, Perry,
Dorman, Ogden, and Roanoke, are better adapted to
combining and less susceptible to shattering than previous
varieties.
“Of the improved varieties Hawkeye and Blackhawk
are extremely resistant to lodging. The others are at least
moderately resistant. At present Hawkeye is grown on 25
percent of the soybean acreage of the United States and the
acreage of the Blackhawk is increasing rapidly. The Wilson,
Virginia, Laredo, Lincoln, and Otootan varieties frequently
lodge badly in fertile soils, and under such conditions they
are difficult to harvest.”
A photo (p. 30) shows a combine harvesting soybeans.
Address: Supervising Agricultural Engineer, Agricultural
Engineering Research Branch, ARS.
822. Soybean Digest. 1955. 1954 world [soybean] crop hit
new record. April. p. 20. [1 ref]
• Summary: A large table shows soybean “acreage, yield
per acre, and production in specified countries of the world,
averages 1945-49 and annual 1953-54.”
According to the 2nd estimate of USDA’s Foreign
Agricultural Service, world soybean production established
a new record in 1954; 742.8 million bushels were harvested,
up 14% over 1953. Over 80% of the increase was accounted
for by the United States. Most of the remaining increase
occurred in China-Manchuria. In 1953 China produced
198 million bushels and Manchuria produced 134 million.
In 1954 Manchuria’s production statistics were included
with those of China, the total being 350 million bu. Canada

also set a new record with 5.065 million bu harvested. Also
mentioned (with production statistics for 1953 in bushels)
are Italy (35,000), Yugoslavia (155,000 avg. 1945-49), Other
Europe (565,000) USSR (NA), Turkey (125,000), Indonesia
(10,839,000), Japan (15,777,000), South Korea (4,995,000),
Taiwan (Formosa) (640,000), Thailand (743,000), Brazil
(3,242,000), Tanganyika (25,000), Nigeria (the biggest
producer in Africa with 140,000 to 150,000 bu for export),
and the Union of South Africa (68,000).
In Brazil, soybeans are produced in the states of Rio
Grande do Sul and Sao Paulo. Average soybean acreage
(harvested acres) in Brazil: 1945-1949: 23,000 acres. 1953:
148,000 acres. 1954 (preliminary): 162,000 acres. Average
soybean yield in Brazil: 1945-1949: 19.0 bu/acre. 1953: 21.9
bu/acre. 1954 (preliminary): 22.7 bu/acre. Average soybean
production in Brazil: 1945-1949: 446,000 bushels. 1953:
3,242,000 bushels. 1954 (preliminary): 3,674,000 bushels.
“Brazil’s harvest at 3.5 million bushels was up 13% from the
year before. Some 2.6 million bushels were expected to be
available for either crushing or export. The much-publicized
program to increase soybean planting in Sao Paulo has so
far met with discouraging results. This reportedly is due to
the farmers’ dissatisfaction with the earnings derived from
soybeans compared with cotton and some other crops and to
a shortage in Sao Paulo of combine harvesters.”
Note: This is the earliest document seen (Jan. 2005) that
gives soybean production or area statistics for Brazil.
823. Bainer, Roy; Kepner, R.A.; Barger, E.L. 1955.
Principles of farm machinery. New York, NY: John Wiley &
Sons; London: Chapman & Hall. xi + 571 p. Illust. 22 cm.
Ferguson Foundation Agricultural Engineering Series. *
• Summary: For a review by A.W. Clyde see Journal of the
Franklin Institute, v261 n2 (1956): 265-266.
824. Rodrigo, P.A. 1955. Brief directions for growing
soybeans (Leaflet). Manila: Philippine Dep. of Agriculture
and Natural Resources, Office of Agricultural Information. 2
p. Revised ed. July 21. [Eng]
• Summary: The author concludes: “The soybean crop is
ready to be harvested in 120 to 150 days after planting,
depending upon the variety and the season when grown.
For general purposes, the crop can be harvested when
about 90% matured, especially when there is danger of bad
weather. If intended for seeds, however, the crop should be
thoroughly matured. In the absence of a binder the plants
may be pulled off and tied into small bundles. These bundles
may be set into stacks and threshed as soon as dry. The
Japanese portable rice thresher is also an efficient soybean
thresher. When there is danger of continuous rain the crop
should be harvested and placed in the shade before it gets
wet. At this stage, the soybean is easily spoiled; the beans
rot with great rapidity. Soybean for seed purposes should be
threshed as soon as practicable and the grains immediately
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and thoroughly dried. The seeds which should be completely
air-dried are then stored in sealed containers. The straw
and other by-products of threshing should be spread in the
field for manurial purposes.” Address: Chief, Horticulture
Research Section, Bureau of Plant Industry, Philippines.
825. Wannamaker, John E. 1955? Soybeans: Quality seeds
in choice strains (Seed catalog, mail order). St. Matthews,
South Carolina. 4 p. 19 x 10 cm.
• Summary: On page 1 is a paragraph on each of the
following: Importance of soybeans, date of planting (May
20 to June 20), lime (to pH of about 6), fertilizer (potash
is very important), planting & cultivating, best variety, our
policy. “Importance of soybeans: Soybeans are gaining in
importance as a soil improving cash crop following fall
grain. The oil is of great importance. Soybeans are a very
valuable fall grazing crop for all livestock, turkeys, etc.”
“Our policy–We offer these choice seeds at reasonable
prices, making the cost of seeding an acre only about the
price received for a bushel of oil mill seed.
“Get dependable seed from the originator and breeder.
The crop and the year’s work depends on the quality of
planting seed–The cheapest seed often turns out to be the
most expensive.”
Page 2 lists varieties with a brief description of each:
“’CNS’–Strain 1–A good general purpose bean. Probably
most widely planted of the ‘CNS’ strains. The U.S.
Department of Agriculture Yearbook states that ‘CNS’ is
used by a number of breeders in their breeding work because
of its freedom from disease and other good qualities such as
high yield, uniformity, and considerable shatter resistance.
“’CNS’-24. Tall, especially good for hay. ‘CNS’-N–
Very prolific new strain. ‘J.E.W.’-5–High yielding oil bean.
Combines easily [easily harvested with a combine]. Suitable
for planting in corn and for this purpose is replacing Biloxi
to a considerable extent on account of its high yield.”
“Roanoke–Good early oil bean. Roanoke and
‘J.E.W.’-45 are high yielding, shatter resistant, easy to
combine. They make an ideal pair for spreading the harvest
time. ‘J.E.W.’–Otootan–Extra high yielding hybrid.”
Note: All these varieties except Roanoke were originated
by us.
Prices: (All varieties except ‘J.E.W.’ Otootan which is
$7.50/bu). 1-10 bushels for $4.00 per bu. 10-20 bu = $3.90.
20-50 = $3.80/bu.
On the back: “A Chinese writer 4000 years ago giving
descriptions for growing soybeans stated, ‘Plant the shu (or
bean) to moisture.’ This is still good advice.” Address: St.
Matthews, South Carolina.
826. Cavert, William L. 1956. The technological revolution
in agriculture, 1910-1955. Agricultural History 30(1):18-27.
Jan. [23 ref]
• Summary: In 1910 practically all power on farms was

human and animal power. Autos were largely playthings of
the wealthy. In 1910 automobiles began to appear on farms,
and by 1920 there were 2.15 million autos on farms or one
car for every 3 farmers. At the same time there were only
139,000 trucks, or about 15 autos for each truck.
In 1910 over 25% of U.S. harvested crop land was used
to grow crops that were fed to horses. Gasoline tractors
were not common until the early 1920s and were at first
used largely for plowing. The gasoline engine in its many
applications after 1910 largely eliminated animal power on
farms and revolutionized rural transportation.
Harvesting with combines did not make much progress
east of the Rocky mountains until about 1930. The USDA
estimated that less than 5% of America’s wheat was
harvested by combines in 1920, but this figure had increased
to 50% in 1938. In 1930, 61,000 combines were reported
by the census; in 1945, 375,000 and in 1953 918,000 were
reported.
Electricity came later than the gas engine. The earliest
known electrical line was in Oregon in 1906. In 1919 only
100,000 farms had electricity. The rapid increase in rural
electrification came after 1935 with the establishment of the
Rural Electrification Administration.
In 1910 some 72 million acres, or 25% of the harvested
crop land, was used to provide feed for farm horses and
mules, and another 16 million acres were used to provide
feed for non-farm horses. In 1953, only 14 million acres of
harvested crop land, or 4% of the total, were used for this
purpose. Address: Director of Research, Farm Credit District
of St. Paul.
827. Doherty, Lawrence. 1956. Retiring Prof. Hackleman
cited for soybean growth. Courier (Champaign-Urbana,
Illinois). March 23. p. 26.
• Summary: Production of soybeans in Illinois has risen
rapidly since Jay C. Hackleman arrived at the University
of Illinois 36 years ago, in 1919. He deserves much of
the credit. As professor of crops extension, department of
agronomy, he helped developed the soybean industry by
research and education. Many new uses for soybeans are
now being found by the testing laboratories–uses that he did
not foresee in 1919. He plans to retire Sept. 1.
He began working with soybeans at the University of
Missouri. Oats were a major crop then, but the replacement
of horses by tractors caused the demand for outs to fall.
Farmers began searching for a new commercial crop, and the
answer was soybeans. “When the first carload of soybeans
was processed in East Chicago in the early 1920s there were
few buyers.” But by the late 1930s, half of all U.S. soybeans
were produced in Illinois.
“Prof. Hackleman credits Joseph E. Wing, noted
agricultural lecturer, for giving him the incentive to launch
a career in agronomy. Wing’s picture of the need for college
trained agronomists induced Hackleman to leave his Rush
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County, Indiana, farm in 1906 for Purdue University. After
graduation he went to Missouri to teach.”
There follows a good biography. He and his wife,
Lorraine, live at 1205 S. Orchard St. They have three
children: Russell (Des Moines, Iowa), Kent (Charleston,
West Virginia), and Ruth Ellen Woods (College Station,
Texas). A portrait photo shows Hackleman.
828. Staniforth, David W.; Weber, Charles R. 1956. Control
of annual weeds in soybeans. Soybean Digest. March. p.
10-11. Publication No. 278 of the U.S. Regional Soybean
Laboratory.
• Summary: Timely, repeated, and thorough cultivation is
still the most effective method of annual control in soybeans.
“Soybeans have long been recognized as good
competitors with weeds. Their ability to shade out small
weeds quickly has made soybeans an excellent smother crop
for various perennial and annual weeds. Under average to
good conditions of production, cultural operations permit
soybeans to become established at the expense of weeds, and
surviving infestations are generally dominated by the beans
over most of the growing season.
“When this happens, losses in bean yield may be
appreciable but not in the nature of a crop failure. The
major concern of soybean producers is not the large weed
infestation resulting from gross neglect, but moderate to
light infestations. These very often survive a good program
of cultural control and frequently interfere with harvesting
operations as well as producing seeds which further infest
the soil.
“Modern soybean production methods utilize many
cultural practices which result in good control of annual
weeds. Among these are good crop rotations and fertilization,
good seed bed preparation, proper choice of varieties and
planting rates, and timely and effective cultivation. When
maximum results are obtained with these operations,
infestations which survive may be so small that they
present no serious hazard to bean production. Whenever
these practices are not fully effective, serious infestations
may survive. The yield reducing potential of surviving
infestations must be considered in relation to the further cost
of their elimination, either by extra cultivation operations, by
the use of herbicides or by a combination of both.
“Experiments conducted recently in Iowa measured
yield losses resulting when annual weeds grew in
competition with soybeans. Beans and weeds were grown
together in drilled rows, 40 inches apart. Infestations of
green and yellow fox-tail, smartweed, velvetweed and
various pigweed species were maintained at levels closely
approximating conditions observed in many soybean fields.
Yield comparisons were made between weed-free and weedinfested experimental plots grown over a range of moisture,
soil and temperature conditions encountered in the different
seasons at several locations in central and north central Iowa.

“Moderate weed infestations reduced soybean yields an
average of 3 to 4 bushels per acre. In any particular season
the extent of bean yield loss was roughly proportional to the
growth of weeds; greatest yield losses were associated with
heaviest weed growth. Broadleaf species such as smartweed,
velvet-weed, and pigweed reduced bean yields a little more
than comparable infestations of yellow and green fox-tail.
“Poor Stands: When stands of beans fell below 10 plants
per foot of row, bean losses from weeds increased markedly.
Bean losses from these annual weeds were slightly less in a
dry season than in a relatively wet one. Under dry conditions
beans competed very well with weeds, and tended to crowd
out the weeds early in the season. In wet seasons the growth
of beans and weeds was good during the early part of the
season, and when a dry period occurred in midsummer
sizable bean yield reductions resulted.
“Herbicide Limitations: Such experiments not only
demonstrate the importance of weeds in soybean production,
but emphasize the need for effective cultivation programs,
and indicate some possible limitations in the potential role
of herbicides for soybeans. Economical and practical control
of annual weeds in soybeans demands a thorough job of
cultural control. In many instances this may be sufficient
from a practical point of view. Inherent in such a program is
the timely and effective use of the rotary hoe to destroy very
small weed seedlings in either rowed or solid drilled beans,
followed by effective shovel cultivations in rowed beans.
“Weed control practices prior to seeding must include
a seed bed preparation program designed to destroy one
or more crops of germinating weeds before the beans are
planted. Sometimes the failure of cultivation to control
annual weeds results from the occurrence of rainfall and wet
soil conditions which interferes with the timeliness of early
cultivations.
“To date, attempts to use herbicides as a means of
controlling weeds during periods of wet weather, have
met with only limited success. Several rather promising
herbicides have been tested for annual weed control
in soybeans, and further progress may be expected in
this connection. Successful utilization of herbicides for
annual weed control in soybeans requires more than the
development of a suitably selective herbicide. The herbicide
should be adapted to current methods of soybean production,
the cost should not be out of line with expected economic
return, crop injury must be at a minimum and the herbicide
should be utilized as a supplement to cultivation and not
as a complete substitute. There is little point in substituting
a rather expensive herbicide treatment for a relatively
cheap cultivation. There is much to be said, however, for
supplementing a good cultivation program with an effective
and relatively cheap herbicide.
“In recent years numerous herbicides have been
evaluated as pre-emergence sprays for soybeans under a
range of weather conditions common to Iowa. Among the
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herbicides tested have been various formulations of 2,4-D,
amine salt formulations of dinitro-o-sec-butyl phenol, several
CIPC materials, naphthyl phthalamic acid, and more recently
a few chlorinated acetamide formulations. Each of these
herbicides has shown considerable promise under certain
crop and weather conditions. However, when wet weather
hampered early cultivation the rates of herbicide application
required for adequate weed control produced varying degrees
of bean injury.
“Thus, it appears that the use of herbicides for the
control of annual weeds in soybeans is limited by a number
of practical considerations. Under many conditions of
soybean production with moderate infestations of annual
weeds, the use of a perfect herbicide as a supplement to
cultivation might be expected to return an average yield
increase of 3 or 4 bushels. Many of the effective herbicides
currently available usually cause some bean injury when
used under wet conditions.
“The margin of use for herbicides is further narrowed
by the fact that many weeds which survive the present
average job of cultivation might be further reduced by more
thorough, timely cultivation early in the season, using the
rotary hoe or other shallow cultivation implements. The
actual cost to a producer of a single rotary hoe operation
is probably very close to 75¢ per acre. Substitution of
herbicides for one or two such operations does not appear
to be economically practical with the present prices of
herbicides.
“The cost of the herbicide treatment may be reduced
by band applications over the bean rows. Such methods of
application, however, require considerable care in execution,
and do not materially reduce the need for cultivation,
since the area between the rows must be cultivated early
if later shovel cultivations are to be fully effective. Future
developments in herbicide technology may well result in a
herbicide which is completely selective and well within the
economic limits outlined above. For the present, however,
control of annual weeds in soybeans can be most effectively
and economically achieved by timely, repeated and effective
cultivation operations. Such a program should include the
practices shown in the box.”
The box (sidebar)–”An Effective and Economical
Program of Weed Control:
“1–Maintenance of soil fertility and long term control of
weeds by the use of adequate crop rotations.
“2–Proper sequence of timing of land preparation and
seeding, which will permit the destruction of one or more
crops of annual weeds prior to seeding.
“3–Seeding of beans at a rate and at a time when soil
temperatures are warm enough to insure rapid emergence of
beans ahead of weeds.
“4–Timely and repeated use of the rotary hoe or other
shallow cultivation implements on rowed or solid-drilled
soybeans to kill germinating weeds while they are still ‘in

the white.’ Proper speed and weighting of shallow tillage
implements are essential.
“5–A careful followup program of shovel cultivations
in row planted beans, to complete the job of weed control.”
Address: 1. Associate Prof. of Botany and Plant Pathology
and Agronomy (Farm Crops), Iowa State College.
829. Calland, J.W. 1956. What are the bottlenecks in soybean
production? Three leading agronomists provide some
answers. Soybean Digest. April. p. 8-9.
• Summary: Photos show the three leading agronomists:
Herbert W. Johnson (“The real problem is profit”), J.L.
Cartter (“Needed a planter and combine designed specifically
for soybeans”), and E.E. Hartwig (“A double disk opener
promising for clay soils”).
“2,435 soybean growers in 17 of the principal soybean
states answered questionnaires in 1955 on the cultural
and weed control practices they use on growing soybeans.
Summaries of their answers will appear in future issues of
the Soybean Digest.
“The final question these growers were asked was,
‘What in your opinion are the “bottlenecks” or principal
problems which limit soybean production?’ Naturally, the
answers to this question varied some between growers in the
North Central states and those of the Southern and Atlantic
Coast states. But in the main they agreed fairly well that the
more serious things that handicap soybean production are:
“Weather, weeds, low soil fertility, poor stands, low
yields, lack of price inducement, insects, disease, lack of
response to fertilizer, poor cultural practices, and combine
losses.
“The growers appeared to rank these problems in about
the order of importance that they are listed here.
“In connection with this survey of soybean growers,
three scientists who have been for many years working on
research problems connected with increased production of
better soybeans were asked to present to the advisory board
of the National Soybean Crop Improvement Council at its
1955 annual meeting what in their opinions are the chief
bottlenecks to increased soybean production.
“Herbert W. Johnson, research agronomist, of the field
crops research branch of the U.S. Agricultural Research
Service of Beltsville, Maryland, commented first on fertility
and our inability to generally increase soybean yields by
application of fertilizer similar to the gains secured on corn
and several other crops. He said the problem of getting good
response to fertilizer applied to soybeans may evolve around
a key time to apply the fertilizer.
“For instance, there is indication that the uptake of
phosphorus is reduced at a time when the plant’s need of
phosphorus is critical. He feels that when we find how to get
good response to fertilizer where the soil is naturally high
in fertility it will not come at planting time but will come
when applications are made at a particular time in the growth
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of the soybean plant when it is not taking up enough of the
elements it needs.
“Weed Problem” Commenting on weeds, Johnson said
it is easy to understand why so many growers answered that
their weed control operations kept their soybeans reasonably
free from weeds and still they listed weeds as seriously
reducing yields. He said that even when weeds are removed
at an early stage they will still reduce yields. Getting rid of
weeds is a serious problem because it costs time and money
to do it. The fact that most growers control the weeds does
not eliminate the seriousness of the weed problem.
“Continuing, he said it is a shame to lose 10 to 15%
of the crop during harvesting operations, that surely if
agricultural engineers and farm machinery manufacturers put
some time on this problem the loss can be reduced.
“It seemed to him that we should think more in terms
of increased profit. Increased yields may not always be
profitable. It depends on the amount of extra cost required to
get this increase. The real problem is how to increase dollars
of profit per acre of soybeans.
“Emphasizing the importance of better cultural
practices, he described two types of disk openers for planting
soybeans that they are experimenting with on heavy clay
lands and said that results have been fantastic not only in
experiments but also on a farm scale.
“J.L. Cartter, director of the U.S. Regional Soybean
Laboratory at Urbana, Illinois, discussed mainly some of the
problems that are limiting soybean research. He said one of
the major tasks of a soybean plant breeder is determining the
value of new strains. Since most of these come from crosses,
one of the urgent needs is for a method of determining the
combining ability of parental material without involving the
tremendous number of crosses of plant introductions now
required to secure the combination of genes that will give
us the highest gene frequencies for such characters as high
yield, oil, etc.
“New and much faster methods of chemical analysis of
determining oil and protein values are badly needed. Some
improvement has recently been made in a faster method of
determining oil quality but chemists must yet develop rapid
methods for determining the essential amino acids before
they can be used as a tool in breeding to improve protein
quality.
“Another problem, said Cartter, in the development
of new varieties is how to establish uniform epiphytotics
(epidemics) of various soybean diseases in the selection of
strains for disease resistance. When this can be done for even
our more serious diseases, then we can make our selections
for resistance in the F2 and F3 generations and tremendously
reduce the plants that now have to be carried forward to
succeeding generations.
“Getting Stands: Among the cultural bottlenecks
discussed by Cartter were the difficulty of getting good
stands at proper seeding rates and the problems of weed

control. He feels that with further research on chemical
control the weed problem can be reduced, and when they
develop machinery designed specifically for soybean
planting, we may be able to get our seeding rate down to the
optimum for yield.
“He pointed out that since moisture is such an important
factor in environment, we might be able with a controlled
water supply in our soybean nurseries to breed a soybean
that would give maximum yield under average moisture
conditions or a variety with high yield under irrigation.
“In conclusion he said we do not have a combine that
has been specifically developed for soybeans. All we have is
machinery designed for small grains and carried over with
some modifications to handle the soybean crop. Surely it is
time for the machinery manufacturers to make an entirely
fresh start in designing a combine specifically for the
soybean crop.
“Dr. E.E. Hartwig, who is coordinator for soybean
investigations in the 12 Southern cooperating states with
headquarters at the Delta Branch Station at Stoneville,
Mississippi, discussed bottlenecks limiting soybean
production in the South.
“Dr. Hartwig said one of the most uniform things they
have in the production area in the South is the extreme
variability between locations and between seasons. The
differences between seasons in almost any location in
the South are much greater than are generally prevalent
throughout the North Central Area” (Continued). Address:
Managing Director, National Soybean Crop Improvement
Council.
830. Calland, J.W. 1956. Soybean growers tell how they
control weeds: compare your practices with those of your
neighbors across the nation. Soybean Digest. May. p. 8-9.
• Summary: “In 1955 more than 2,400 soybean growers
from 17 of the principal soybean states told about the
practices they use to control weeds in their soybean fields.
“The National Soybean Crop Improvement Council
wanted to learn from the farmers themselves just what steps
they were taking to control weeds, the state experiment
stations wanted to know just how well their control
recommendations were being followed, so together they
enlisted the help of the extension people and the county
agricultural agents to find out.
“The questions answered by these growers covered
seedbed preparation, planting methods, date of planting,
amount of seed, width of rows, cultivation, hand weeding,
principal weeds, chemical control, effectiveness of their
control operations, and the estimated loss in yield due to
weeds.
“The average grower plants more than one variety, 13%
planted three or more, and they almost universally plow the
field that is going into soybeans. About 85% of them plow
the field early, let a crop of weeds start and kill them with a
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shallow cultivation just before planting. This is a standard
recommendation of the experiment stations and apparently
most farmers find it to be a good one.
“Not more than 8% of the growers plant their soybeans
solid. All the rest plant in rows. There are, of course, some
who plant both ways. More than 60 pounds of seed per acre
is used by 60 to 70% of the farmers reporting. They believe
that extra seed helps the soybeans emerge to a good stand.
They want plenty of plants, then if the stand is reduced 10%
or so by weed control operations, there still will be enough
for top yields. Most of those planting solid prefer 2 bushels
of seed per acre.
“Northerners Plant in May: Growers in the North
Central States plant almost no soybeans in April, 7% plant
before May 10, 40% between the 10th and 20th, 37% the last
week in May, 16% in June, and a very few in July. Soybeans
are planted both earlier and later in the Southern and Central
Atlantic Coast States, 8% in April, 62% in May and 30% in
June. Conditions frequently require later planting dates in the
South. Many fields are planted in the 10-day period each way
from June 1. In many cases soybeans are a second crop on
the field following vegetable or grain crops.
“Between 80 and 90% of all growers say they break
up a hard crust if rain causes one to form before the beans
emerge. About three-fourths of them prefer the rotary hoe
for this operation. The next choice is the spiketooth harrow.
Fifteen to twenty percent apparently let the beans get up the
best way they can if a crust forms on the field.
“Soybean growers generally like to do their early
cultivations with tools like the rotary hoe, the spiketooth
harrow, the cultipacker, or weeder, because they can travel
10 to 12 miles an hour with these and cover a lot of acres
in a short time. Less than one-third of the growers do any
cultivating before the beans emerge, but those who do, think
that this early cultivation is important in weed control. They
say most of the weeds sprout in the top one-half inch of
soil and the secret of a clean field is never to let weeds get
started. Cultivate them while they are still in the ‘white.’
“Eighty-eight percent of the northern growers and 70%
of those in the South cultivate their soybeans one or more
times with one or another of these rapid cultivating tools
such as the rotary hoe after the beans emerge. Between 80
and 90% prefer the rotary hoe for these fast cultivations.
About 40% of the growers give their beans but one such
cultivation, 40% give two, and the balance three or more.
Some 30% of the southern growers and about 12% of
the north central growers depend entirely on the regular
cultivator for weed control and do not use any of the quick,
early weed control operations.
“Fifteen to twenty percent of all the growers use the
regular cultivator only once. These are mainly the ones who
already have given the field one or more rapid cultivations.
Fifty to seventy percent use the regular cultivator twice and
some 15% use it three or more times.

“Sixty-five percent of the farmers hand-hoe or pull
large weeds from the field if they come in after cultivating is
finished.
“More than three-fourths of all these growers feel that
their control practices keep their soybean fields reasonably
free from weeds provided they are not hindered too severely
by the weather. Yet they fully realize the damaging effect of
weeds on soybean yields. Frequently a part of this damage
is done before the weeds are destroyed. Then the cultivator
can’t get the weeds in the rows, and each weed steals
moisture, growing space, and nutrients from the beans.
“Fifty-four percent of northern growers and 70% of the
southern growers say that weeds do reduce soybean yields.
Seventy percent of the southern growers and 75% of those
in the North who say that weeds reduce yields think this
reduction runs from 5% to 20% loss. The balance think the
loss may be even greater than 20%.
“Few Use Chemicals: Only from 2 to 4% of these
growers have tried any kind of chemical weed control on
their soybeans. Not more than one-half of the growers who
have tried chemical control report favorable results. About
one-fourth of the trials have been with pre-emerge, the
balance post-emergence treatments, mostly 2,4-D. Since only
a few experiment stations are recommending chemical weed
control for soybeans, it is not strange that so few growers are
trying it.
“The most troublesome weeds as listed by the southern
growers are pigweed, Johnsongrass, cocklebur, morning
glory, coffee weed, horse-weed, ragweed, indigo weed, and
grasses and smartweed in this order. North central state
growers also put pigweed in first place, then annual grasses
including common foxtail, butterprint, cocklebur, smartweed,
ragweed, jimsonweed, morning glory, and thistles. Five
percent of the growers reporting in Illinois and Missouri
mentioned giant foxtail.
“A 10% yield reduction due to weeds means a loss
of $75 million to soybean growers. When you add to this
the cost of labor, equipment and time expended on control
operations, the cost is probably doubled. It would be a
serious mistake to think that the problem of keeping weeds
out of farm crops has been licked. It still is a tough fight
that must be waged each year.” A photo shows: “A speedy
outfit like the spiketooth harrow or rotary hoe covers a lot
of ground in a short time.” Address: Managing Director,
National Soybean Crop Improvement Council.
831. Hartwig, Edgar E. 1956. Careful harvesting provides
better seed soybeans: later plantings give better quality and
germination. Delta Farm Press (Clarksdale, Mississippi).
Sept. 6. p. 10.
• Summary: “If you want to have top quality soybeans at
planting time next spring,... you should have begun thinking
about seed quality when you began planting last spring.
“Time of planting studies conducted at Stoneville have
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shown that May plantings consistently give higher seed
yields, are easier to keep clean, and produce more superior
quality seeds than earlier plantings.” The germination rate
increases as you plant later. So avoid early planting.
A key point is to adjust the combine cylinder speed
before harvesting. The cylinder should run as slow as
possible and still do a good job of threshing. This will
usually be about 500 revolutions per minute. But if the
moisture content of the seed is as low as 8%, it is very
difficult to adjust the combine cylinder speed to avoid
splitting or injuring seeds. Split or injured seeds will
generally not germinate next spring.
“A moisture range of 10-13% is suggested as a safe
range for handling and storing good quality planting seed.”
Tables show: (1) “Influence of moisture content of seed
when threshed upon germination and percent breakage.
When the seeds’ moisture content was 8.1% at harvest,
the germination of the threshed sample was 87% and the
percent breakage in threshing was 13%. But when the seeds’
moisture content was 13.7% at harvest, the germination of
the threshed sample was 96% and the percent breakage in
threshing was only 2%.
(2) “Germination of 13.9% moisture soybeans stored at
different temperatures.” When the date of germination was
May 3, the germination rate was 87% for soybeans stored
at 86ºF, 99% for soybeans stored at 68ºF, 96% for soybeans
stored at 50ºF, and 97% for soybeans stored at 36ºF. But
when the date of germination was June 6, the germination
rate was 40% for soybeans stored at 86ºF, 97% for soybeans
stored at 68ºF, 91% for soybeans stored at 50ºF, and 96% for
soybeans stored at 36ºF.
(3) “Germination of 9.4% moisture beans stored at
different temperatures.” When the date of germination was
May 3, the germination rate was 98% for soybeans stored
at 86ºF, 96% for soybeans stored at 68ºF, 96% for soybeans
stored at 50ºF, and 98% for soybeans stored at 36ºF. And
when the date of germination was June 6, the germination
rate was 96% for soybeans stored at 86ºF, 95% for soybeans
stored at 68ºF, 94% for soybeans stored at 50ºF, and 98% for
soybeans stored at 36ºF.
A small portrait photo shows Dr. Edgar Hartwig.
Address: PhD, Agronomist, Delta Branch Experiment
Station, Stoneville, Mississippi.
832. Burlison, W.L. 1956. Sixty years of soybeans in Illinois:
A review of the history since 1896 in the nation’s leading
soybean state. How did it happen? Soybean Digest. Sept. p.
54-58, 60.
• Summary: Contents: Introduction: Tribute to colleagues
Prof. Hackleman, Woodworth, and Sears. The soybean
beginning: Bulletin No. 43 of 1896, Circular No. 5 of 1897,
Bulletin 198 of 1917 (note gap since 1897), Bulletin 310
of 1928 (“a most comprehensive publication dealing with
nearly all phases of soybean management... This bulletin,

after almost a third of a century, enjoys a wide interest”),
Bulletin 384 of 1932 (“considered a classic today”), soybean
varieties (Illini released in 1927, followed by Chief, Viking,
and Lincoln), the Regional Soybean Laboratory, Bulletin
386 of 1932, Bulletin 456 of 1939, and Bulletin 462 of
1940. Other departments cooperate fully with agronomy:
Agricultural Economics (starting in 1925; nine masters
degrees and 7 PhD degrees), Agricultural Engineering
(studies on operation of the combine since 1923, and storage
since 1943), Animal Science (from 1923), Dairy Science,
Food Technology, Horticulture (studies on edible soybeans),
Home Economics (“Work on soybeans and soybean products
as human food was launched in 1930 and has continued
to date. The present program is under the direction of Dr.
Frances O. Van Duyne”). Extension effective. American
Soybean Association and Soybean Digest. National Soybean
Processors Association. Pioneers early & modern. Brief
summary.
Concerning work on food technology: “Before 1937
formulas were developed by including both soy protein and
soybean oil in frozen desserts [with dairy products]. At a
meeting of the American Soybean Association held here in
1937 a sherbet containing soybean protein was served to
the Association.” “In a study made by Dr. Tracy during the
war emergency, he showed the possibilities of producing a
desirable processed cheese by combining ripened cheddar
cheese and low fat soybean flour. As much as 30% of the
cheese solids could be replaced in this manner without
serious change of either the flavor or body of the finished
product.”
Concerning extension work: “Our soybean extension
program has been both vigorous and determined under
Professor J.C. Hackleman’s direction since 1920, a period
of 36 years. He held three demonstrations the first year. By
1925, 28 counties had put out demonstration plots; from here
on–year in and year out–seeing soybeans in a field was a
crusade for soybean improvement. In 1922, 50 bushels of a
pure selection of Manchu were distributed and at the end of
1927, about 65% of our commercial soybean areas were in
this variety.
Pioneer farmers and others, early and modern: “The
University of Illinois has always recognized the value of our
pioneers on the farm and in industry. Our farm pioneers have
contributed much to our progress and always will. We would
like to mention the names of early and modern farm pioneers
who have done so much for soybeans in this state: J.C. Utter,
Frank Hurrelbrink, C.A. Rowe, Ralph and Paschal Allen,
C.L. Meharry, John T. Smith, C.H. Outhout, E.D. Funk,
Russell Davis, Loren Wilderman, and W. E. Riegel. Here in
my hands is a pamphlet with the title, “Soy or Soya Beans–
What They Are, How to Grow Them, and What They Are
Good For,” presented on Dec. 21, 1898, before the Macoupin
County Institute by W.H. Stoddard, Collinsville, Illinois.
Many things in the booklet are just as good now as then. This
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was written by a farmer pioneer.
“What of Garwood Brothers? In the fall of 1924
Garwood Bros., modern pioneers, used the first combine in
Illinois to harvest soybeans. They gambled and won. Faith,
hope and patience won. It is interesting that Garwood’s had
faith, greater than some of our machinery engineers. These
are the types of early and modern pioneers who helped
answer the question, ‘How did it happen?’”
Photos show: (1) Dr. Burlison at the podium, flanked
by C.M. Woodworth (plant breeder) and J.C. Hackleman
(extension agronomist). A tribute was paid to all three men
at the 1956 ASA Convention. “Burlison said he had a part
in persuading both men to come to Illinois. Both retired
Sept. 1.” (2) O.H. Sears, the third member of the group that
Burlison helped persuade to come to Illinois. Address: Prof.
of Agronomy, Emeritus, Univ. of Illinois.
833. Heitshu, D.C. 1956. The harvesting of soybeans:
Ridging and low pods are serious problems to contend with
in combining. Soybean Digest. Sept. p. 50-52.
• Summary: The author has been interested in soybean
harvesting since the late 1920s when he was an agricultural
engineer at the Virginia agricultural experiment station. At
that time, the mower and binder were still widely used, but
with a staggering loss of soybeans. “Several Virginia farmers
were experimenting with units of their own construction that
approximated an abbreviated combine. One machine, that I
recall was made on an old binder frame with the canvases
turned 90º, feeding the beans into a wooden paddlewheel
cylinder. Behind this was a crude cleaning shoe which
emptied the beans into a box or hopper under the elementary
separator. This man had the forerunner of the straightthrough small combine that became popular in the thirties
and today harvests a sizable portion of our soybean crop.
Incidentally this crude farmer-built combine did a pretty fair
job of harvesting beans.
“A 9-foot-cut combine was loaned to the Virginia
Agricultural Experiment Station for field studies, and I was
introduced officially to the combine method of harvesting
soybeans.”
When harvesting soybeans with a combine, ridges
caused by cultivation are a serious problem in cutter bar
adjustment. Address: Chief Engineer, John Deere Harvester
Works, East Moline, Illinois.
834. Emirli, Nejat. 1956. The nature and causes of shattering
in soybeans. MSc thesis, Ohio State University. *
Address: Columbus, Ohio.
835. Tanganyika Agricultural Corporation, Report and
Accounts. 1956. For the period 1 April to 30 Sept. 1955. 83
p.
• Summary: This is the earliest known report of the
Tanganyika Agricultural Corporation (Stuart Gillett,

chairman), which has taken over the activities of the
Overseas Food Corporation. At Nachingwea, three soybean
varieties (Dixie, Hernon 237, and Malaya) were planted on
1,402 acres. The latter 2 varieties gave the highest yields.
The average yield for the area was 849 lb/acre. The highest
farm yield was 1,195 lb/acre. Page 15 discusses the response
of soya beans to various fertilizers. Page 18 discusses
soybean breeding.
In the “Agronomy” section, a subsection titled “Soya
bean variety trial” (p. 36-38) states that 21 varieties were
grown. Most of the high-yielding varieties were from
Nigeria: Soya 16 (1,412 lb/acre), Benares (1,187 lb/acre),
Yellow Kedeli (1,025 lb/acre), and Avoyelles (937 lb/acre).
At Urambo soya bean yields were disappointing. “From
a trial, with the help of a desiccant / defoliant [sodium
monochloroacetate], it looks as though the harvest can be
successfully mechanized, using a combine.” Various tables
summarize expenditures and income on soya beans and other
crops. Also discusses the cultivation and yield of peanuts.
Address: Dar-es-Salaam, Tanganyika.
836. Moore, R.P. 1957. Rough harvesting methods kill
soybean seeds. Soybean Digest. Feb. p. 14-16.
• Summary: When harvesting soybeans with a combine,
split or cracked beans are the result of (1) too high a
cylinder speed; (2) insufficient clearance between cylinder
and concave bars; and/or (3) too many bars in cylinder or
concave. Excessive cylinder speed is damaging to seed
viability. Address: Professor, Research, Crop Stands, North
Carolina State College, Raleigh, NC.
837. Hartwig, Edgar E. 1957. Row width and rates of
planting in the southern states: No yield advantage for
narrow rows. Soybean Digest. March. p. 13-14, 16.
• Summary: “Rate of planting and row width studies have
been conducted in all of the major soybean producing areas
of the South. Results of most of these studies are in fairly
close agreement and indicate that the optimum rate within
the row is 10-12 viable seed per foot and that there is no
yield advantage for planting in rows narrower than 36 to 40
inches.
“Plantings of less than 10-12 seeds per foot of row will
frequently yield as well as thicker planting, but the seedling
growth is at a slower rate and more difficulty is encountered
in weed control. Planting at rates heavier than 10 to 12 seeds
per foot of row gives better early season weed control, but a
greater amount of lodging usually results.
“Thirty-six or 38-inch rows have an advantage over 40inch rows in that four rows can be handled with greater ease
with a 12-foot combine.
“In 1944, the three varieties Ogden, Volstate, and Woods
Yellow were grown at four rates in the row–2, 3, 6, and
12 plants per foot of row at two locations in eastern North
Carolina. For the varieties Ogden and Volstate, this would
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mean planting rates of approximately 10, 15, 30, and 60
pounds per acre, and for Woods Yellow the planting rates
would have been approximately 13, 20, 40, and 80 pounds.
Row width was 40 inches. Plantings were made in early
May. All plantings were made at a heavy rate and thinned to
the desired spacing after emergence. Yields in these plantings
are reported in Table 1.
“In these plantings harvest loss from combining the two
and three plants per foot rate would have been greater than
from the two thicker rates, because pods were borne much
closer to the ground.
“In 1947, 1948, and 1949, a rate of planting study was
conducted on a Norfolk Sandy Loam soil at Rocky Mount,
North Carolina. The Roanoke variety was planted in early
May at the rates of 4, 6, 9, and 12 seeds per foot in 42-inch
rows. Seeds having a laboratory germination of 90 to 95%
were used. Seedling emergence ranged from 80 to 85% each
year. Planting rate had no influence on percentage emergence
in any year. A higher percentage of the plants survived to
maturity in the thinner plantings. Seed yields were low in
each of the first 2 years, and very good the third year. Yield
was not influenced by planting rate. The results for the 3
years are reported in Table 2.
“There was a greater amount of lodging in the planting
of 12 seeds per foot than where 9 seeds per foot were
planted. On the basis of these studies and observations
at other locations, a planting rate of 9 seeds per foot was
recommended for Roanoke in North Carolina.
“In order to study the interrelations of row width and
planting within the row, studies were made at Plymouth,
N.C., using four row widths, 24, 30, 36, and 42 inches, and
three rates within the row, 4, 6, and 12 plants per foot. All
plantings were made at a thicker rate and thinned to the
required spacing. Plantings were made in early May. Results
for the Ogden variety are reported in Table 3.
“These studies showed no advantage for planting in
rows closer than the conventional 36- to 42-inch rows.
Thicker plantings in the row had an advantage from the
standpoint of early weed control, regardless of row width.
Lodging increased appreciably as row width was reduced.
“The plant population of 12 plants per foot appeared to
be slightly excessive. A planting rate of 10-12 viable seeds
per foot in 36- to 42-inch rows was concluded to be near the
optimum for seed yield, early weed control, and a minimum
amount of lodging.
“H.M. Camper and Dr. T.J. Smith conducted studies
at Warsaw, Virginia, for the years 1952, 1953 and 1954 in
which they used 12, 24, and 36-inch rows and planted at the
rates of 3, 5, and 7 pecks per acre. Average planting dates
were May 10, May 24, June 8, June 23, and July 9. Narrow
rows had no yield advantage over the 36-inch row for the
Ogden variety in any of the first four planting dates. Narrow
rows gave higher yields than the 36-inch row in the July 9
plantings, but Ogden yielded appreciably less when planted

in narrow rows on July 9 than when planted in 36-inch rows
on June 26 or earlier. Seven pecks per acre reduced yield of
Ogden in the May and June plantings.
“In 1949, Ogden soybeans were planted in late May at
Stoneville, Mississippi, in four row widths–24, 30, 36, and
42 inches–at the rate of 10 viable seeds per foot of row. The
mean yield for all plantings was 39.5 bushels per acre with
no difference for row width.
“In 1950, Dorman, Ogden, and Roanoke varieties were
planted in early May in 28, 32, 36, and 40-inch rows on a
sandy loam soil at Stoneville. All plantings were made at
the rate of 10 seeds per foot of row. In these plantings the
row middles in the 28-inch rows were shaded in 37 days as
compared with 44 days for the 36-inch row. This difference
might mean one less cultivation for the narrow rows. A
greater amount of lodging resulted from planting in the
narrow rows. Seed yields are reported in Table 4.
“Planting rates in 36-inch rows were tested at Stoneville
on a sandy loam soil for the years 1952, 1953, and 1954.
The three varieties Dorman, Ogden, and Lee were planted
at the rates of 6, 9, 12, 18, and 21 seeds per foot. Percentage
emergence was not influenced by planting rate in any of
these plantings. Seed yield was influenced very little by
planting rate. The mean yields for the three varieties in 1954
for the 6, 9, 12, 18, and 21 seeds per foot planting rates
were 36.9, 35.4, 37.5, 36.8, 38.5, and 35.8 bushels per acre.
The six-seed-per-foot planting required a longer time to
give complete ground shading. Lodging was considerably
greater in the 18 and 21 seeds per foot planting rates. For the
Dorman and Lee varieties, the approximate planting rates
would be 27, 40, 54, 80, and 94 pounds per acre, while for
Ogden the rates would be approximately 30, 45, 60, 90, and
105 pounds per acre. The 9-to-12-seeds-per-foot rates gave
excellent early growth with a minimum amount of lodging.
“In 1955, Dorman and Lee were planted at three
planting dates on a heavy clay soil at Stoneville, Miss. Three
planting rates–6, 12, and 18 seeds per foot–were used in 36inch rows. Percentage emergence was slightly higher for the
thinner planting rates. Seed yields for the May 10 and May
31 plantings are reported in Table 5.
“These plantings were made with an old style double
disk opener which did not place the seed uniformly at the
bottom of the furrow opening. As a result the percentage
emergence was somewhat lower than has been obtained from
the use of newer style double disk openers on the heavy clay
soils. Therefore, the apparent advantage for thicker planting
in late May or early June is not typical.
“During the years 1950, 1951, 1952, and 1953 plantings
of Ogden beans were made by Ralph Smith in west Florida at
the rates of 30 to 120 pounds per acre. These plantings were
made in 36-inch rows in early June. Results are reported in
Table 6.
“In 1952, Ogden soybeans were grown in six row widths
in West Florida. When each row received a comparable
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amount of fertilizer and approximately one seed per inch
in the row, the yields for the different row widths were as
follows: 12-inch, 35.2 bushels; 18-inch, 31.9 bushels; 24inch, 32.3 bushels; 30-inch, 32.9 bushels; 36-inch, 34.2
bushels; and 42-inch, 30.6 bushels.
“Studies conducted by the Arkansas Agricultural
Experiment Station at Stuttgart in 1950 and 1951, at
Clarkedale in 1950, and at Marianna in 1951 showed a
distinct yield advantage for planting in narrow rows. Results
obtained for the Ogden variety are reported in Table 7. In
these studies the 10-inch and 20-inch rows were hand hoed
to control weeds and the 40-inch rows were cultivated.
“Plant growth in the Arkansas tests was less than was
produced in the other studies reported from other states.
The reduced plant growth probably explains the greater
differences in seed yield among the different row widths.
“Perhaps growers in the North Central area will wonder
why experimental plantings in their area show a yield
advantage for narrow rows while most results in the South
show no advantage for narrow rows. Much of the difference
can be explained by the fact that adapted Southern varieties
have much heavier foliage and will normally completely fill
the row middles in 36- to 40-inch rows (fig. 1). Crowding
these heavy foliage types into narrow rows results in
increased lodging.
“In this discussion, increased lodging from thick
plantings or narrow rows has been emphasized. Readers may
feel that the data presented does not show too much yield
reduction from the heavy planting rates. However, severe
lodging increases problems in maintaining proper combine
adjustment, particularly height of cutter bar and reel, and will
frequently result in greater harvesting losses.
“Growers frequently say that they like to plant extra
seed because they believe it will improve their chances of
obtaining a stand. Excess seed is no substitute for a good
seedbed. Two bushels per acre in a dry cloddy seedbed will
fail just as surely as 10 viable seeds per foot in 36- to 40inch rows. Rate of planting studies with different varieties
and strains of soybeans have shown little difference in the
optimum planting rate in the row. Soybean varieties do
differ, however, in the number of seeds in a bushel. A large
seeded variety having only 2,000 seeds per pound will
require 87 pounds of seed per acre to give the same planting
rate as will be obtained by planting 50 pounds of a variety
having 3,500 seeds per pound. The most positive method
of checking planting rate is to put seed in one hopper, drive
at regular planting speed on firm ground, and count seed
dropped in several 36-inch sections of row. With seed having
a germination of 90% or better, one seed per inch will
usually be an adequate amount of seed. Seed of any variety
will differ slightly in size from year to year. Therefore, it is
desirable to check planting rate every year ahead of planting
time.” Address: Research Agronomist, Mississippi Agric.
Exp. Station, Stoneville, MS, and coordinator of the U.S.

Regional Soybean Lab. research program.
838. Roach, Howard L. 1957. Big attendance at Verona
[Italy, International Trade Fair]. Soybean Digest. April. p. 20.
• Summary: “Special to the Soybean Digest from Verona.
“Farmers from Italy, Jugoslavia [Yugoslavia], France,
Austria as well as farmers from many other nations crowded
the grounds of the International Fair at Verona, Italy, the
second week of March to break all attendance records which
have stood for over half a century.
“The first 3 days of this fair saw spirited competition in
the various classes of the horse show. Horses, still providing
most of the farm power in this rich Po valley of northern
Italy, had only to look across the fence, however, to see
their finish. There, in the greatest tractor show of Europe,
were exhibited over 60 different makes of farm tractors with
several models of each make on display.
“Mechanization is coming to European agriculture as
it has arrived in America. Everything from small garden
tractors to giant track-type machines were on display.
Diesel motors power most of the units in this country where
gasoline is 85¢ per-gallon.
“Germany, France, Switzerland, Holland and other
nations had exhibits showing products and produce from
their nations but the outstanding exhibit was the one
presented by the United States. This exhibit occupied an
entire building and showed the progress made in the poultry
industry during the past few years in quick growth and feed
utilization.
“The exhibit was both educational and interesting. The
opening day over 40,000 persons passed through the doors.
“Murals decorating the inside of the building were large
photographs showing American farms, soybean fields, grain
elevators, soybean processing plants, and feed manufacturing
plants.
“Near the office were visible incubators, placed at
various heights to accommodate adults and children, in
which chicks were constantly emerging from the shell. One
middle-aged Italian was heard to say, ‘I knew something like
that happened but it always happened under the hen and I
couldn’t see just what did take place.’
“Eggs had been pre-set so that each day of the fair this
emergence of the chicks from the eggs could be witnessed
by the crowds. Nearby were pens of day-old chicks, a pen of
broilers, hens in batteries laying eggs, pens of turkeys and at
the exit were two freezer counters filled with frozen poultry
and poultry products even to the American TV dinner.
“On top of the counters were displays of American
canned poultry while behind on shelves were infrared
broilers with 2- and 3-pound broilers turning on their spits.
“Central in the display were samples of feed ingredients
with emphasis on 50% soybean oil meal as the protein base
for a successful poultry operation. A revolving display of
feed grains used by American feed manufacturers along with
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soybean oil meal attracted the attention of the visitors.
“Many of the visitors had questions which were
answered by Kenneth K. Krogh, Foreign Agricultural Service
in charge of Trade Fairs; Chas. J. Witt, Foreign Agricultural
Service in charge of field operations of Trade Fairs; A.W.
Brant, USDA, Beltsville, Maryland, poultry specialist; James
W. Hayward, nutritionist representing the Soybean Council
of America; and Howard L. Roach, president of the Council.
“This group of Americans was busy from 9 in the
morning till closing time at 7 in the evening answering
questions and extolling 50% soybean meal as the basis
for successful feeding of poultry, hogs and cattle. Many
friendships were formed that should prove advantageous to
American agriculture.
“Fairs such as this one at Verona, Italy, are made
possible by the foreign currency generated through the sale
of surplus commodities through P.L. 480. Anyone visiting
the Verona Agricultural Fair could not help but feel that
a good job of advertising was being done for American
agriculture, but that a tremendous job of selling international
good will was being accomplished as well.
Photos show: (1) “Soybean Expert, Howard L.
Roach, Plainfield, Iowa, president of the Soybean Council
of America, explains to farmers at the Verona Fair the
importance of soybean oil meal in poultry feeding.
(2) Italian farmer studies sacks of feed concentrate
available from the United States at International Agricultural
Trade Fair in Verona.
(3) Dr. J.W. Hayward (right), director of nutritional
research, Archer-Daniels-Midland Co., answers questions of
an Italian poultryman at Verona Fair. Dr. Hayward was a staff
consultant attached to the U.S. livestock feed exhibit. The
lady is an interpreter. Address: President, Soybean Council of
America.
839. Staff of Soybean Digest. 1957. How to whip the weed
problem. Soybean Digest. April. p. 14-15 (Cover story).
• Summary: Editorial introduction: “Delaying planting until
soil and weather are warm to give soybeans a head start
on the weeds is most important. Repeated diskings before
planting may not help except to firm seedbed. Chemicals
work best in wet seasons when cultural methods may not be
effective.”
“Farmers are more concerned with weeds in soybeans
than in corn and some other crops. Fred W. Slife, assistant
professor in crop production at the University of Illinois,
says ‘this concern is justified because weeds are unsightly,
cause harvesting losses, cause excessive wear of combine
equipment, and may reduce yields by competition for plant
nutrients.’
“Weeds have reduced yields as much as 17% and on the
average 3 to 4 bushels in tests conducted by C.R. Weber and
D.W. Staniforth at Iowa State College.
“If weeds in your fields cause you to delay harvesting

until frost kills them, you may have greater shattering losses
than you would otherwise.
“And if you still need convincing that it is important to
control weeds in your soybeans, remember that weed seed
and trash in harvested soybeans are objectionable in both the
domestic and export markets. The day is about past when
you can make a profit from selling weed seeds with your
soybeans.
“The first 2 to 3 weeks are the critical period when
soybeans need help in their battle for survival against weeds.
“Henry W. Indyk of the University of Delaware notes
that soybeans are excellent competitors with weeds after they
become well established and conditions are favorable for
rapid soybean growth. But their competitive efficiency is low
until they are able to form a dense ground cover between the
rows.
“Anything at all that will result in a vigorous growing
crop will aid soybeans in their competition with weeds. This
includes almost every step in production, although all are not
directly associated with control of weeds.
“Good rotations so soybeans won’t be grown on the
same land every year, controlling weeds in preceding crops,
with the use of chemicals where needed, maintaining the
land in a good state of fertility and use of fertilizers where
needed, the use of adapted varieties, inoculation and/or
treatment of the seed, planting weed-free seed, planting in
rows so the crop can be cultivated, and correct plant spacing
in the row are all part of weed control.
“Even though several herbicides are now available for
use on soybeans, and they have been given at least qualified
approval by experiment stations, cultural control in the
main is still the most effective and economical method for
keeping down weeds in soybeans. Chemicals show promise,
especially in situations where the weed problem is severe.
“The mechanical steps to take are few and simple.
Recommendations have changed little in years. They are:
“1–Delayed planting until soil is warm.
“2–Disking or harrowing just before planting to kill all
weeds that have emerged, also to prepare a firm seedbed.
Soybeans require a firm seedbed so the drill doesn’t put them
too deep.
“3–Use of the rotary hoe, harrow or weeder after
emergence (once or twice). The best implement to use
depends on soil type.
“4–Use of the shovel cultivator as many times as
needed.
“But attacking the weeds at the right time is everything.
If the practice were as simple as the rules there would be no
weed problem!
“Delayed Planting: Waiting until the weather and soil
are warm before planting is perhaps most important of all
steps in controlling weeds.
“Says Oliver C. Lee, extension botanist at Purdue
University [West Lafayette, Indiana]: ‘There is very little
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we can say about mechanical control of weeds in soybeans,
aside from suggesting that growers delay planting. This will
give them an opportunity to prepare a good seedbed and
destroy any weeds before the beans are planted.’
“R.G. Robinson and R.S. Dunham report that in
Minnesota tests late planting was shown to give excellent
weed control.
“If you wait until the soil is warm and growing
conditions are favorable soybeans will emerge quickly after
planting and grow rapidly.
“Most weed men recommend early preparation of the
seedbed, then late planting on a firm seedbed so the beans
come up quickly.
“Says C.J. Willard, professor of agronomy at the
University of Ohio: ‘Beans get ahead of the weeds if they
germinate quickly. This ability of soys to outgrow weeds is
the vital thing. Thick seeding is important in this connection.
Beans planted thick will be 2 to 3 inches higher than thinplanted when the latter are 4 to 6 inches high.
“’Year after year in my chemical control experimental
plots, even though I sow German millet and rape as
additional weeds, I have had late planted soys control these
and all incidental weeds to the point of very little loss-often
with no cultivation in solid drilled beans.’
“It has been quite standard to recommend harrowing or
disking to kill one or more crops of weeds before planting.
However, there may not be so much advantage for several
diskings as had been thought. Quoting Willard: ‘My own
feeling is that killing weeds before planting, except as an
immediate prelude to planting, is unimportant. This reduces
the weed seed population in the soil, but has little effect
on the numbers of weeds this year. Each disking brings up
plenty!’ And, Robinson and Dunham point out that under
Minnesota conditions working the soil before planting does
not help weeds to germinate–in fact, it may have the opposite
effect. Purpose of the disking is to kill weeds that have
already come up, not bring them up, and to firm the seedbed.
“Robinson and Dunham recommend late planting,
but to confine disking or harrowing to planting time under
Minnesota conditions.
“Best early planting dates for soybeans vary of course
with the season, and range from May 15 to May 25 in the
North to late April in the South.
“Of course there is such a thing as delaying planting too
long, with resulting lower yields. The point is to wait until
the soil is warm enough to support rapid germination.
“Rotary Hoe: After the beans emerge use the rotary
hoe or spiketooth harrow or both. The rotary hoe should
be operated lengthwise of the row, the harrow crosswise or
diagonally across the row. The implements should be used
when the bean plants are rather limp, usually in the heat of
the day. Slife says: ‘We strongly recommend the use of the
rotary hoe as the first cultural operation, using it to break the
crust as well as destroy the weed seeds that are in process of

germinating.’
“But the rotary hoe is not effective under all conditions.
“States Dunham: ‘We go along with other soybean states
in recommending the harrow and rotary hoe. Our greatest
objection to the rotary hoe is that timeliness of cultivation is
very important and often our soil is too wet or too dry to use
the implement at the time the weeds are in the proper stage
for uprooting.’
“Cultivator: Timely shovel cultivation, one to three
times, is necessary to keep down weeds. It is very important
to destroy as many weeds as possible at the first cultivation
by getting close to the rows.
“Harvesting will be easier if care is taken not to ridge
the rows. Slife says the timing of the cultivations is not too
important except that if you have a choice the soybeans
should be cultivated after a rain rather than before it.
“The foregoing recommendations are for soils and
conditions where the soil can be worked readily. Growing
beans on some bottom lands and on heavy clay soils presents
a different set of problems.
“On soils that are in proper condition to work during
only short periods, and soils that should be worked as little
as possible, timing planting to give the beans every possible
advantage over the weeds becomes vitally important.
Chemicals may be of real value under such difficult
conditions.”
A photo shows: “Weedy conditions like this may
result in discounts when soybeans are sold at the elevator.
Volunteer corn and buttonweed are especially prominent.”
840. Bolton, Bill; Lindsey, Morris M. 1957. Data for farm
planning in the Delta cotton areas of Louisiana (including
cotton, corn, soybean, oat, and wheat enterprises). Louisiana
D.A.E. Circular No. 203. 42 p. May. See p. 25-28. [1 soy ref]
• Summary: D.A.E. stands for Department of Agricultural
Economics. Table 10 gives “Usual operations and labor and
power requirements per acre for soybean production, in the
Delta cotton areas of Louisiana.” Hours per acre for man
and power are given to: Disk land, bed row, disk row, drag
harrow, plant, cultivate, combine, and haul. Tables 11 and 12
give expected costs and returns per acre for soybeans with
good management practices in (1) Mississippi and Red River
alluvial areas, (2) Mississippi River terrace area. Address:
Baton Rouge.
841. Hartwig, E.E. 1957. Eleven steps toward high
production of soybeans in the Mississippi Delta. Soybean
Digest. May. p. 18.
• Summary: “1–Time of Planting. Plant soybeans after
cotton is planted. In general, best results will be obtained
from plantings made between May 1 and May 25. In studies
including varieties maturing at different dates, all have given
higher seed yields when planted during May than when
planted in early April.
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“Seed harvested from these varieties planted during May
has been of superior quality to that from April plantings.
“All varieties make more rapid growth when planted
after the soil is warm than when planted in cold soil.
Comparative studies show that varieties planted April 10
and April 20 have made only 60% as much growth 6 weeks
after emergence as when planted later. Rapid growth is of
considerable value in weed control.
“Delaying planting of Ogden from April 10 to May 20
results in approximately 4 days delay in maturity.
“On sandy soils where crops have a tendency to suffer
from drouth, best results can usually be obtained from
delaying planting until early June, but do not plant after
grain.
“2–Depth of Planting. Planting depth should be
regulated by moisture supply in the soil. On sandy loam
soils, plant as shallow as possible and yet place seed in moist
soil. Approximately 1-inch depth is excellent, unless soil is
dry.
“If packer wheels on the planter do not leave soil firm,
cultipack immediately after planting. On heavy, clay soils
plant about 2½ inches deep when planting after May 1.
“If soil must be disked deeply to destroy winter weeds,
delay planting until after a rain and plant with very shallow
land preparation, placing seed in moist soil. A cultivator
mounted on the front of a tractor having a rear-mounted
planter with a sweep placed over the row aids in getting seed
placed in moist soil.
“Excellent stands have been obtained without rain in
each of the past 3 years by using a double disk opener rather
than the conventional sword opener. The double disk opener
permits deep placement of seed in firm, moist clay soil. A
spring-tooth harrow has been used satisfactorily for shallow
cultivation prior to planting with the double disk opener.
“3–Rate of Planting. Plant 10 to 12 viable seeds per foot
of row. With a well-prepared seedbed, this is an adequate
stand for top seed yield and for early weed control. With
varieties such as Dorman, Ogden, Lee, Roanoke or Jackson,
when planted in 36- to 40-inch rows, 40 to 60 pounds of seed
will be required per acre.
“4–Row Widths. No yield advantage can be expected
under most conditions in the Delta from planting adapted
varieties in rows closer than conventional 36- to 40-inch
rows. Although row middles will be shaded earlier in narrow
rows, more lodging is encountered. Four 36-inch or 38inch rows can be handled with greater ease with a 12-foot
combine than four 40-inch rows.
“5–Cultivation. The main purpose of cultivation is
to control weeds, and consequently, should be only deep
enough to destroy weeds. When using regular cultivating
equipment, set as close to the row as possible for first
cultivation. The rotary hoe does an excellent job of
destroying annual weed seedlings while beans are small. If
land is heavily infested with Johnson grass, plant small grain

after soybeans are harvested, and summer fallow the next
year after grain is harvested to destroy Johnson grass.
“6–Seed Source. The area where seed is grown has no
influence on the crop produced. Good quality seed of adapted
varieties can be produced locally. Seed should be harvested
as soon as possible after it is mature and be put in storage
with a moisture content of 12½% or less.
“7–Inoculation. Soybeans will produce their own
nitrogen if properly inoculated with nodule bacteria.
These bacteria will live for several years in the soil and no
yield response has been obtained from inoculation where
nodulated soybeans have been grown in the past 3 to 5 years.
However, if nodulated soybeans have not been grown in
recent years, be sure to inoculate seed at planting time with
soybean nodule bacteria. When it is necessary to inoculate,
do not use seed treatment. If nodules are not present on
soybean roots, the plant will require nitrogen fertilization just
as cotton or corn.
“8–Seed Treatment. Treating seed with Spergon or
Arasan will usually result in improved stands. Seed may be
treated with these materials at any time between harvest and
planting time. Seed treatment will reduce the effectiveness of
inoculation, but will not harm the bacteria already in the soil.
“9–Fertilization. On nearly all Delta soils, soybeans
have given no response to applications of phosphorous or
potash. No increase in seed yield can be expected from
nitrogen fertilization if soybeans are properly inoculated.
“10–Defoliation. Soybeans normally shed their leaves as
they reach maturity. This is a normal maturation process with
food materials being moved from the leaves to the seeds as
the plants mature. Defoliation will reduce yields. Removing
leaves from Ogden at 21 days prior to normal combine
maturity resulted in a yield loss of nearly 30%. This early
defoliation would have permitted combining 3 days earlier
than normal. Removing leaves as they were beginning to
yellow still resulted in a 15% yield loss.
“11–Harvesting. The combine is built to do a good job
of harvesting soybeans. However, to do its best work, it must
be properly adjusted and soybeans must be low in moisture.
For every 36 to 40 seeds per square yard on the ground,
there is a harvesting loss of 1 bushel per acre. Care should
be taken to keep the cutter bar close enough to the ground to
cut below the pods. Cutting high enough to leave 5 to 6 pods
per foot of row means a loss of 1 bushel per acre.” Address:
Agronomist, Delta Branch Experiment Station, Stoneville,
Mississippi.
842. Cook, R.L. 1957. Minimum tillage for soybeans.
Soybean News (NSCIC) 9(2):1, 4. Dec.
• Summary: “Minimum tillage may be defined as the least
amount of tillage which may result in quick germination and
a good stand. Any further working of the soils in not only
wasteful of time and expense but is injurious. This seems
perfectly logical when one remembers that virgin soils are
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more productive, over the country as a whole, than are those
which have been tilled for crop production.
“Advantages of Minimum Tillage: Plants cannot
function without oxygen. It may actually be considered as
a nutrient, perhaps the forgotten nutrient. Air moves readily
through the loose soils resulting from moldboard plowing
without subsequent packing. Thus adequate oxygen is
assured.
“Loose soils are permeable to water. Rainfall enters
readily to result in less run-off and erosion. Evaporation
losses are less from loose soil and the greater pore space
increases the soils capacity to hold water. Plants suffer less
from drought.
“Better aeration hastens organic matter decomposition.
Nutrients are thus made available to growing crops and the
carbon dioxide liberated during the decomposition helps
in the breakdown of nutrient bearing minerals. Roots more
completely permeate a loose plow layer. They grow faster
and are able to pick up more water and plant food than from
soil compacted by excessive tillage.
“Seed Bed vs. Root Bed: The old idea that seed beds
should be firm is true and still desirable. Close contact
between seed and soil results in quick movement of water
from soil to seed and quick germination. Only the soil in the
immediate vicinity of the seed, however, needs to be firm.
The rest, where the roots are to flourish, should be loose, for
the reasons mentioned above. In other words, the soil in the
row should be firm, that between the rows should be loose.
“Plow, Smooth, and Plant Immediately: Experiments
conducted over an eleven year period, on sandy and clay
loam soils, have shown that a moldboard plow, with a
light smoothing implement attached, can in one operation
accomplish all the tillage necessary for oats, sugar beets,
corn, and soybeans. Several smoothing implements have
proved satisfactory. Under most soil conditions, the spike
harrow has been satisfactory, with very heavy soils, or soils
covered with a heavy sod, the revolving bladed tiller does a
somewhat more satisfactory job. In reality, it simply makes
planting easier but may be no better than the spike harrow so
far as yields are concerned.
“Planting should follow immediately after plowing.
Moisture is never better than right after the soil is turned
(assuming soil moisture was fit for plowing): At that time,
germination will be quick, emergence rapid, if planting is
properly done.
“The press drill, common in Canada, does a good job
of planting in loose soil. The press wheels bring about firm
contact between seed and soil but leave most of the surface
soil loose. A narrow drill, attached directly to the plow may
be used to plant oats and soybeans in the same operation as
plowing. Farmers in Western Canada have used this method
for spring wheat for many years.
“Wheel-track Planting Best for Corn: In this method
tractor wheels and row widths are adjusted so the planter

shoes trail in the tractor wheel tracks, using a four wheel
tractor. A tricycle type tractor leaves an unwanted extra
wheel track. A relatively small tractor is better than a very
heavy one. The standard tractor wheels prepare an ideal seed
bed. Good stands are a certainty. The soil should not be too
wet but may be somewhat on the dry side. Stands will still be
good if planting follows at once after plowing, whereas they
may not be good if relatively dry soil is harrowed several
times and planted a day or two later. Weed control is easy
when planting follows immediately after plowing. Weed
seeds, especially the annual grasses start slowly, compared
with crop seeds. They do not start to germinate, however,
until they are turned up to the air. When the crop seeds have
a chance to start at the same time, the plants emerge long
before the weed and grass seedlings. A high phosphate starter
fertilizer hastens early growth of crops to such an extent that
the first cultivation may be delayed as long as four weeks
after planting. Corn will then be 12 to 14 inches tall while
weeds will be 3 or 4 inches. Those in the row may easily be
covered by setting the cultivator teeth to fill the wheel track
with soil. A second cultivation may not be necessary. Two
will surely be enough.
“Michigan farmers are rapidly adopting minimum tillage
methods. Sugar beet growers are particularly well satisfied.
Many of them are working their soil deep in late summer
and fall with a field cultivator. They then plow as soon as the
soil dries out in the spring and plant the same day. The only
tillage after plowing is accomplished by spike drag or plow
packer attached to the plow.
“Corn growers are well pleased with wheel track
planting immediately after plowing. Some have started with
a few acres, then have planted their entire acreage that way
the next year.
“Researchers at Michigan State University have planted
soybeans by minimum tillage methods very successfully for
several years. This was done on the Ferden farm in Saginaw
County. The land was plowed with a revolving bladed tiller
attached to the plow. Planting followed immediately. It was
done with a conventional 4-row beet and bean drill. This was
not one but several years.
“During 1956 and 1957, soybeans were planted on
a field scale by several minimum tillage methods. Three
methods were used in 1957. One was the press-drill behind
the plow. In another part of the field they were planted in
tractor wheel tracks with a corn planter. In a third area, an
experimental one-row planter was attached to the tractor
which did the plowing. All methods were successful. Try it in
1958, then you will believe!”
Note 1. This is the earliest document seen (June 2020)
that uses the term “minimum tillage” in connection with
soybeans.
Note 2. It is also the earliest document seen (June 2020)
concerning any type of reduced tillage practice.
Note 3. No mention is made of herbicides. Address:
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PhD, Head, Soil Science Dep., Michigan State Univ.
843. Nygerg, C. 1957. Highlights in the development of the
combine. Agricultural Engineering 38(7):528-29, 535. *
844. Snow, W.W. 1958. Crop sequence effects on soybeans.
MSc thesis in agriculture, University of Toronto, Ontario,
Canada. 54 p. Jan. 28 cm. [23 ref]
• Summary: “When introduced into Ontario, soybeans were
considered to be a high protein livestock feed with little
value as a cash crop. The development of the vegetable
oil industry in Ontario and the general use of the combine
harvester have given impetus to greatly increased production.
At the present time only grain corn is regarded as a more
important cash crop in the south-western section of the
Province.”
This is a study of the effect of the previous crop, of
fertilizer use, and of crop rotations on soybeans. Crop
rotation was found to increase soybean yields. Address:
Toronto, Ontario, Canada.
845. Keim, Myron M. 1958. Fertilize soybeans for maximum
profits (Continued–Document part II). Soybean Digest. Feb.
p. 14-16.
• Summary: (Continued): “Row Fertilization: Row
fertilization of soybeans is recommended by most states for
soil comparatively low in available phosphate and potash,
and where a relatively small amount of fertilizer is to be
applied per acre. This method is practical and beneficial
when fertilizer is applied safely and efficiently with proper
equipment. Soybeans are more sensitive than corn to salt
injury from fertilizer and therefore application should never
be in direct contact with the seed.
“Preferred placement for row fertilizer is in a single
band about 2 inches to the side and 2 inches below the
seedbed, where the fertilizer is placed in moist soil, away
from the seedling, but where feeder roots can reach the plant
food very soon after germination.
“Row fertilizers for soybeans normally contain
phosphate and are comparatively high in potash. Some
states recommend a complete mixed fertilizer containing a
small amount of nitrogen. This nitrogen is most important
on low fertility soils to give soybeans a good start before
their root systems and nitrogen-fixing relationships with
nodulating bacteria have been established. Because nitrogen
does promote weed growth, it is customarily omitted from
soybean fertilizer broadcast ahead of planting.
“The amount of fertilizer normally recommended as a
row fertilizer for soybeans ranges from 150 to 200 pounds
per acre. Additional amounts should best be broadcast ahead
of planting.
“Profits From Fertilization: Like all farm crops, large
soybean profits are the result of high yields. Dollars invested
in soybean fertilizer pay handsomely when applied to soils

low in fertility. This principle is illustrated by the following
data from North Carolina:
“Plant tested seed in rows as close together as planting
and cultivating equipment will allow. A good stand is
important for top yields.
“Apply 150 to 200 pounds per acre of mixed fertilizer
comparatively high in potash to the side and below the seed
at planting time. Never allow fertilizer to come in direct
contact with soybean seed.
“Broadcast 200 to 500 pounds per acre of fertilizer
ahead of planting on low fertility soils or where need is
indicated by soil test.
“Manganese and iron deficiencies may be corrected by
spraying plants directly with manganese or iron sulfate.
“Control weeds by working fields early and use a rotary
hoe after planting when weed seeds begin to germinate.
“Save all the beans you grow by careful harvesting.”
Address: Head Agronomist, Virginia-Carolina Chemical
Corp.
846. Weber, C.R.; Staniforth, D.W.; Lovely, W.G. 1958. A
killer for weeds in soybeans. Iowa Farm Science 12(10):75557. April.
• Summary: “Timely use of the rotary hoe is an effective
killer for weeds in soybeans.”
847. Farm and Home News (Tennessee). 1958. Profit in
soybean crop rests upon good practices. June 2. p. 7.
• Summary: “For more profitable production of soybeans
some of the production practices farmers should follow are:
Inoculation, liming and fertilization, correct planting and
good cultural practices.
“Soils that have not produced nodulated soybeans within
the past five years should be inoculated, H.W. Luck, U-T
[University of Tennessee] Extension assistant agronomist,
says. Soybeans are not inoculated by bacteria from nodules
of any of the other commonly cultivated legumes. If
soybeans are properly inoculated they assimilate nitrogen
from the air. Nodule development may be retarded if
excessive nitrogen fertilizer is used.
“Liming and fertilization should be based on the soil
test results from representative soil samples, Luck says. Best
yields are usually obtained when the soil pH is 6.0 to 6.5.
An application of 150 to 200 pounds of 0-20-20 has given
good results of most soils of the state. Soybeans following
a heavily fertilized crop may not respond to fertilization.
Soybean seed are easily injured by fertilizers, therefore,
the fertilizer materials should be placed approximately two
inches to the side and one inch below the seed.
“Planting rates will be determined by the percent of
viable seed. Seed with 80 percent germination should be
planted at the rate of approximately 15 seed per foot of row.
Soybean seed should be placed in moist soil (not more than
2½ inches) so they will come up quickly. When planting
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after June 1, it is important to select one of the full season
varieties such as Ogden or Lee.
“Cultivation with a rotary hoe should start soon after the
soybean seedlings appear. It is very essential to keep grass
out of soybeans. The rotary hoe should not be used early in
the morning while seedlings are very brittle. Cultivation after
flowering starts may injure blossoms causing them to fall
off.”
848. Park, Joseph K.; Webb, Byron K. 1958. Seed harvesting
in the Southeast. South Carolina (Clemson) Agricultural
Experiment Station, Bulletin No. 461. 38 p. July. See p. 34.
• Summary: This bulletin reports on the results of the first
5 years of studies on combine harvesting conducted from
1952-56 in the coastal plain of South Carolina. For all crops,
the average total harvest loss was 9.7%. The percentage of
harvest loss generally decreased as total yield increased.
When only fields producing over 20 bushels per acre were
considered, the average loss was 5.9%. Several fields
averaging 40 to 50 bushels per acre had a harvest loss of less
than 4%. A graph on the cover shows general relationships
(for all types of seeds), for early, optimum, and late harvest
times, of: seed produced, harvest yield, and seed losses due
to cleaning, threshing, cutterbar shatter, and weather shatter.
The section titled “Combine peas and soybeans” (p.
34) states that the problems in harvesting soybeans with a
combine are very similar to those in harvesting peas. Seed
damage was a key consideration in harvesting both crops.
Threshing and cleaning losses are normally very small
if the machine is properly adjusted. Seed damage can be
minimized by proper cylinder adjustment and by adjusting
the cleaning shoe so that there are few seed in the tailings.
Results with different combines indicated that seed damage
was affected considerably by cylinder design and adjustment
and, in addition, by the ability of the cleaning shoe to clean
seed without returning a large percent in the tailings.
“Shattering from weather was usually not over 5 or 10
percent at harvest time. Cutterbar shatter was sometimes
quite severe, particularly in short stemmed stands. Cutterbar
shatter loss was significantly reduced by the use of a tined
reel in one test, and in general the tined reel greatly reduced
cutting troubles in some fields.
“The problems in harvesting soybeans are very
similar to those in combine peas. Several soybean
areas were harvested to observe combine performance.
Considerations important in adjusting the combine are the
same as in combine peas. Also, cutterbar loss was sometimes
considerable, and accurate control of cutterbar height
was necessary when stems were short to avoid leaving an
excessive number of pods uncut.”
Note: This is the earliest document seen (June 2021)
that uses the word “cutterbar” (spelled as one word) in
connection with soybean production. Address: 1. Agricultural
Engineer, USDA; 2. Asst. Agricultural Engineer, South

Carolina Exp. Station.
849. Rodriguez, Juan Pastor. 1958. A soja... carne dos pobres
[The soybean... meat of the poor]. A Fazenda (New York)
53(8):26-28. Aug. [Por]
• Summary: A brief introduction to soybeans. Photos show:
(1) Soybeans in the pods and shelled. (2) Two farmers
driving Farmall tractors (made by International Harvester
Co.) weeding between long straight rows of soybeans. (3)
The well-nodulated roots of a soybean plant. (4) A man
standing waist-high in a field of soybeans in the Dominican
Republic.
The journal A Fazenda, means “The Farm.” Address:
Agronomist, Rio Piedras Agricultural Experiment Station,
Univ. of Puerto Rico (Agronomo, Estacao Experimental
Agricola de Rio Piedras, da Universidade de Porto Rico).
850. Lovely, W.G.; Weber, C.R.; Staniforth, D.W. 1958.
Effectiveness of the rotary hoe for weed control in soybeans.
Agronomy Journal 50(10):621-25. Oct. [14 ref]
• Summary: “Synopsis: Rotary hoeing performed when
weeds were germinating but not emerged, and repeated once
or twice at approximately 5-day intervals, reduced weed
infestations 70 to 80% and soybean stands about 10% in
solid-seeded and row-planted soybeans. Bean yields were
only slightly less than those from weed-free plantings.
When hoeing was delayed until weeds had emerged, both
weed control and bean yield were impaired 50%. Wet soil
conditions before or after hoeing reduced its effectiveness.”
Address: Iowa Agric. Exp. Station, Ames, Iowa.
851. Soybean News (NSCIC). 1958. Weed control in
soybeans: How good is the rotary hoe for controlling weeds
in soybeans? 9(4):1-6. Oct.
• Summary: “Herbicides for weed control in soybeans
should be considered as supplements to good cultural
practices–not as substitutes. At present they do not seem
to be a very economical substitute for cultural practices.
However future soybean herbicide technology may develop
better herbicides at competitive prices comparable with
cultural weed control costs.”
Note: This issue has a new masthead, with a yellow
overlay, running across the top of the first page.
852. Auckland, A.K. 1958. Regional Research Centre,
Nachingwea: Plant breeding. Tanganyika Department of
Agriculture, Annual Report. For the year 1956. Part II. p. 7679.
• Summary: Contents: Monthly rainfall. Soya bean: General,
selection, hybridisation. Sunflower. Sorghum. Cashew.
“The aim in soya breeding and selection has been a
high yielding variety suitable for combine harvesting. The
varieties MIS28EB, Hernon 237 and Malaya, at present
being grown on Tanganyika Agricultural Corporation
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production farms are fairly satisfactory, but sometimes
produce very rank growth which often lodges badly and is
difficult to harvest. These varieties have the ‘indeterminate’
habit of growth, with as many pods on side branches as on
the main stem. A strain of ‘determinate’ growth habit (pods
clustered thickly on the main stem with few side branches)
with at least 6 inches between ground level and the first
cluster of pods, which would be easier to harvest. Nonshattering would also be an asset.”
Two main types are now being sought, both high
yielding and no shattering. The first should be determinate
in habit, with pods formed 6 inches above ground level,
for mechanical harvesting. The second may be of either
habit, for hand harvesting by the African peasant. Address:
Botanist, Nachingwea, Tanganyika.
853. Durán Castro, Carlos. 1958? El cultivo de la soya [The
cultivation of soybeans]. Buga, Vallee Dept., Colombia:
Grasas S.A. 24 p. Undated. Illust. 21 cm. [Spa]
• Summary: Introduction. Agricultural evolution of Valle del
Cuaca: Advantages of soya, advantages of animal industry,
environment, climate and soils, rotations, preparation of
the land, inoculation with nitrogen-fixing bacteria, methods
of inoculation, times for planting, how to plant the seeds,
initial care, cleanliness, insect pests, harvest and harvesting
equipment (incl. the combine {combinada}). Some problems
with mechanical harvesting: their causes and solutions.
Saving seed.
Across the bottom of the front cover we read that this
booklet is “Courtesy of Grasas S.A., Buga.” On the back
cover: “Grasas S.A., Buga. Pure, refined oils for cooking.
Soy oil is Oliosoya. Butter Le Garza. Pure soya flour
Soyavit. Soy grits and semolina. Cake of soya, cottonseed,
and sesame for animal feed. Lecithin and material for soap
factories.”
The Introduction states (p. 1): The technical work of
acclimatizing the soybean to Colombia has been done mainly
by the Agricultural Experiment Station at Palmira. Since
its foundation in 1929, it has tested new soybean varieties
to compare their merits and diverse conditions for both
cultivation and industry; the best ones were chosen. Then
Grasas S.A. multiplied these, and provided them to farmers
who grew them. Address: Ing. Agr., Colombia.
854. Johnson, Herbert W.; Cartter, J.L.; Hartwig, E.E. 1959.
Growing soybeans. Farmers’ Bulletin (USDA) No. 2129. 12
p. Feb. Summarized in Soybean Digest, May 1959, p. 32.
Supersedes Farmers’ Bulletin 2024 and Farmers’ Bulletin
1520. [2 ref]
• Summary: Contents: Uses. Soils: Rotations, seedbed,
fertilizers, lime. Varieties. Seed treatment. Inoculation.
Planting: When to plant, how to plant. Weed control:
Cultivation, chemicals. Irrigation. Harvesting: When to
harvest, adjusting the combine, yields. Storage. Soybeans for

hay: Feed value, forage varieties, time to cut, curing. Insects
and diseases.
“Seed treatment: Chemical seed treatments protect
the seed from soil-borne diseases. They generally result
in improved stands, especially if low-germinating seeds
are used. Seed treatment is not a substitute for good seed.
It does not increase yields in proportion to the increase
in stand. Seed can be treated any time before planting–
even in the preceding fall at harvest. Chemical treatment
reduces effectiveness of inoculation, but treated seed can be
inoculated successfully. It does not reduce effectiveness of
nitrogen-fixing bacteria already in the soil.” Address: Crops
Research Div., ARS.
855. Honeymead Products Co. 1959. This is the farmer
who tills the soil that grows the beans so protein rich that
are processed into oils and meals to be shipped to markets
world-over (Ad). Soybean Digest. March. Inside front cover.
• Summary: In the middle of this full-page black, white
and brown ad is a photo of a farmer driving a tractor whose
wheels fit neatly between long, straight rows of soybeans.
Honeymead now sells the following soybean products: 44%
soybean oil meal. Lecithinated soybean oil meal. Hi-Energy
soybean oil meal. Soybean pellets. Soybean mill feed. Soy
flour.
“Soybean processors and refiners serving agriculture and
industry.” Address: Mankato, Minnesota. Phone: Mankato
7911 TWX 541.
856. Peters, Elroy J.; Klingman, D.L.; Larson, R.E. 1959.
Cultural treatments and herbicides for weed control in
soybeans. Soybean Digest. March. p. 8-9.
• Summary: “There is little scientific information available
on the use of the rotary hoe or on the number of shovel
cultivations necessary for good weed control in soybeans.
The introduction of herbicides for weed control in soybeans
has added another set of factors that needs evaluation.
“Weed control research at the University of Missouri
has been aimed at finding answers to the following question:
How many and what kind of tillage operations are necessary
for good weed control in soybeans? To supply an answer to
this question, we conducted one experiment with soybeans
planted in 40-inch rows and another with soybeans drilled
in 8-inch rows. The experiment on soybeans planted in
40-inch rows was designed to compare the effects of two
cultivations, three cultivations and five rotary hoe treatments
each followed by shovel cultivations (Table 1).
“The ‘timely’ treatment listed in the tables indicates that
the soybeans were rotary hoed when the weeds were just
emerging and were less than ¼-inch high. ‘Late’ means that
the weeds were over ¼-inch high and ‘wet’ means that the
rotary hoeing was done right after a rain, just as soon as the
soil would hold the tractor and mud would not ball up on the
rotary hoe. The rotary hoe was operated at a speed of 4 to 5
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miles per hour.
“Besides evaluating these cultural treatments alone,
we evaluated them under conditions where all weeds were
removed by hand. Hand weeding reduced the effects of
the weed-competition variable so that we were able to
determine whether any appreciable injury had occurred
from cultural treatments. A third evaluation was made by
spraying pre-emergence with 20 pounds per acre of PCP
(sodium pentachlorophenate) before cultivation or rotary hoe
treatments. The experiment was laid out in a split-plot design
with cultural treatments as main plots. It was replicated three
times. The soil selected for this experiment was a Mexico
silt loam heavily infested with weeds that generally yielded
in excess of 4,000 pounds of weeds on a dry-weight basis
during the seasons of these experiments.
“Use of PCP: The data in Table 1 show that where no
additional treatment was used, three cultivations controlled
weeds better and resulted in higher yields of soybeans than
two cultivations. The use of PCP and cultivations nearly
eliminated weeds and resulted in yields of about 2 bushels
per acre less soybeans than the hand-weeded plots and 2 to
5 bushels more than plots receiving no additional treatment.
Two cultivations were equal to three cultivations when PCP
was used. Where no additional treatment was used, rotary
hoeing followed by two cultivations did not improve yields
over three cultivations alone. Hand weeding and PCP tended
to eliminate differences in yields due to cultural treatments.
In the no-additional-treatment columns of Table 1, there is
evidence that rotary hoeing when the soil is wet can reduce
weeds and increase soybean yields.
“The findings show that it may be profitable to rotary
hoe when the soil is wet rather than delay this operation
and run the risk of allowing the weeds to become too big.
The data indicate that one ‘wet, timely’ rotary hoeing
plus two cultivations removed more weeds and increased
soybean yields more than one ‘late’ rotary hoeing plus two
cultivations.
“A somewhat similar experiment was done on soybeans
drilled in 8-inch rows. Timely, late, and wet rotary hoe
treatments were applied in the same manner as those given to
soybeans planted in 40-inch rows (Table 2). These treatments
were applied alone and in combination with CDAA (Randox)
or PCP. The soil type, weed infestation, experimental design
and speed of the rotary hoe were similar to those in the row
experiment.
“Where no additional treatment was used, rotary hoeing
reduced the amount of weeds and increased yields. Again,
‘timely’ was better than ‘late’ rotary hoeing and rotary
hoeing under wet conditions was equal to the practice under
dry conditions. Weed yields were reduced and soybean yields
increased where herbicides were used as compared with
rotary hoeing alone or with no treatment; however, some
increase in yield of soybeans resulted from timely rotary
hoeing in addition to the herbicide treatments.

“The additional benefits from hoeing were somewhat
more pronounced where CDAA was used than where PCP
was used. The difference was probably due to the rotary hoe
removing broad-leaved weeds that were not controlled by
CDAA. The better yields from use of PCP as compared with
CDAA were probably due to the better control of broadleaved weeds by PCP.
“The question of how many and what kind of tillage
operations are necessary for good weed control in soybeans
has been answered in our experiments.
“Shovel Cultivating: Our data indicate that a careful
job of shovel cultivating that throws the soil into the row
and covers small weeds is as effective for reducing weeds
and increasing soybean yields as rotary hoeing. Three
cultivations are about equal to rotary hoeing followed by two
cultivations. Although the benefits of cultivating and rotary
hoeing are about equal when soybeans are small, rotary
hoeing has some advantage. Cultivating small soybeans
is a slow, painstaking job while rotary hoeing can be done
rapidly and thus save valuable time.
“In our experiments, herbicides have generally increased
the yields of soybeans over yields obtained by tillage alone.
When considering the use of herbicides it should be kept
in mind that the best herbicides now available will control
weeds for about 4 to 6 weeks, but that sometimes weed
control is erratic.
“The herbicides presently available for soybeans vary
in the type of weeds that they will control. CDAA generally
controls annual grass weeds better than broad-leaved weeds.
PCP controls both annual grass and broad-leaved weeds.
“Under Missouri conditions, CDAA and PCP* are the
only herbicides considered safe for use on soybeans, but
these herbicides leave something to be desired for all-season
weed control. All other herbicides extensively tested have
injured soybeans or given poor weed control.
“Herbicides generally delay the first cultivation and
permit the farmer to omit one cultivation. Cost of herbicides
is moderately high and the grower should carefully consider
the following points:
“1–Will the anticipated increase in yield due to the use
of a herbicide pay for the cost of purchasing and applying it?
“2–If I can omit one cultivation how much is that
worth to me? (Perhaps not only the cost of applying the
cultivation should be considered here, but the value of being
able to spend time on other important work during the busy
season should also be taken into account. The extra work
involved in applying the herbicide also has to be taken into
consideration.)
“3–How much is the reduction of weeds at harvest
time worth in decreasing wear on machinery and raising the
quality of soybeans?
“4–How much time is saved in harvesting clean
soybeans rather than weedy ones?
“5–How many soybeans are lost in harvesting weedy
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soybeans?
“None of the questions listed have been completely
answered by research. Many of them can best be answered
by the grower who has used herbicides. It is our judgment
that at the present costs it will be profitable to use herbicides
when land is severely infested with annual weeds and in
areas where timely cultivation often may be difficult.
Footnote: *PCP at the present time has not been cleared
for use on soybeans as required by Public Law 518.
Tables: (1) “Yields per acre of soybeans and weeds due
to various cultural treatments alone and in combination with
hand-weeding and herbicide treatments. Average of 1956 and
1957 from soybeans planted in 40-inch rows.”
(2) “Yields per acre of soybeans and weeds due to
various cultural treatments alone and in combination
with herbicide treatments. Average of 1956 and 1957
from soybeans planted solid stands.” Address: Research
Agronomists, Crops Research Div., ARS/USDA, and
Agricultural Engineer, Agricultural Engineering Research
Div., ARS/USDA, Missouri.
857. Probst, A.H.; Luetkemeier, O.W. 1959. How much
cultivation for best soybean results. Soybean Digest. March.
p. 6-8.
• Summary: Editorial introduction: “The Soybean Digest
is privileged to carry three very unusual articles on weed
control in soybeans, based on Purdue University, Iowa State
College and University of Missouri investigations. Two of
the articles follow. The third will appear in April.”
“Although chemical weed control is becoming more
important in soybean production, you should not forget that a
good weed control job can be done and yields increased with
the equipment you have on your farm. Dependable chemical
control of weeds in soybeans is lacking generally except for
the control of grasses. Your rotary hoe and shovel cultivator
are important tools to control weeds and help increase
soybean profits. Use them right and the profits are yours.
That’s what we found at Purdue University when we studied
the effectiveness of the rotary hoe and shovel cultivator over
a 3-year period. We planted 45 to 50 pounds per acre of
Harosoy soybeans in rows 40 inches apart and also 110 to
120 pounds per acre solid (7-inch drill rows) on plowed and
well-prepared, good, dark-colored soil at Lafayette, Indiana.
This is good soybean soil, and like most good soils it is
weedy. We planted June 1 in 1955, May 18 in 1956, and June
5 in 1957, about the same time our neighbors planted. Our
treatments were replicated four times in plots about 300 feet
long and four rows wide in the row experiment and 12 feet
wide in the solid-seeded experiment. With plots of this size
we were able to rotary hoe, cultivate, and combine at speeds
and under conditions like you do on your farm.
“We left some plots uncultivated, some we rotary hoed
only, others we hoed and shovel cultivated, and in one case
we even hand weeded in addition to hoeing and cultivating.

The treatments we used and the results we obtained are
shown in Tables 1 and 2. In each year we had a good soilmoisture supply at planting, and rainfall was generally
abundant and timely through August. September was usually
hot and somewhat dry. In each year we rotary hoed and
cultivated when we considered it most timely to do a good
job for best weed control.
“In 1955 the predominant weed was barnyard grass,
which was very abundant. In 1956 and 1957 we were
bothered most with smart weeds, ragweeds, pigweeds, and
panic grass (Figures 1, 2 and 3).
“In 1956 and 1957 we harvested all the weeds from
several areas in all plots to determine how many weeds we
had in our soybeans. We were surprised to learn that we
grew over 2 tons (4,006 pounds) of dried weeds per acre in
our 40-inch-row uncultivated soybeans. Even with so many
weeds we averaged over 26 bushels of beans per acre. This
was, however, over 10 bushels per acre less than in the area
where we had very few weeds. We don’t like weeds, but
weedy beans are certainly worth harvesting.
“In 40-inch rows, highest yields and No. 2 market grade
soybeans were obtained when the beans were rotary hoed
twice and shovel cultivated twice (Table 1). These beans
had only 332 pounds of dried weeds per acre, and most
farmers would call them ‘clean.’ Additional rotary hoeing,
cultivating, or hand weeding had essentially no effect on
yield but did produce No. 1 soybeans.
“With one rotary hoeing and one shovel cultivation we
averaged only 1.4 bushels per acre less than for two rotary
hoeings and two shovel cultivations, but we had almost three
times as many weeds (949 pounds per acre) and the beans
graded No. 3.
“The rotary hoe is very effective in reducing weed
populations, but it cannot do the entire job of producing
maximum yield. We dropped from 3,067 pounds of weeds
per acre with two hoeings to 2,362 pounds when we hoed
three times (Figures 1 and 2). When we used the rotary
hoe only, we produced No. 4 beans. Our yields were 3 to 5
bushels lower with hoeing only than when we added one or
two shovel cultivations to our culture.
“In our solid-seeded soybeans (Table 2) rotary hoeing
had little effect in reducing weed population or in increasing
yield in 1956 or 1957. Weeds were not abundant in these
years as you will note in Table 2. In 1955 barnyard grass was
especially bad, and we had a lot of it whether we hoed or not.
With a single hoeing in 1955 yields were increased from 26.8
to 30.3 bushels per acre. The grade was raised also from No.
3 to 2.
“To sum it up, we believe the best culture of row beans
is two timely rotary hoeings plus two shovel cultivations.
This treatment should give the most economical returns
under most conditions and should keep weed populations
near a minimum. Stage of weed and bean growth, and soil
and weather conditions should govern when you do these

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 532
jobs. With two hoeings and two shovel cultivations we hoed
about 16 and 22 days after planting and cultivated about 27
and 39 days after planting during the 3-year study.
“In solid seeding a single timely rotary hoeing should
generally give most economical returns.
“When beans become crusted during emergence, the
rotary hoe should be used to break the crust to aid emergence
even if this is not timely for weed control.”
Tables: (1) The effect of cultural weed control on the
yield of dried weeds, percentage of foreign material in the
grain, market grade, and yield of Harosoy soybeans grown in
40-inch rows at Lafayette, Indiana, 1955-1957.
(2) The effect of cultural weed control on the yield of
dried weeds, percentage of foreign material in the grain,
market grade and yield of Harosoy soybeans seeded solid
(7-inch drills) at Lafayette, Indiana, 1955-1957.
Three figures, each of weed growth and each taken
on two dates (about two months apart) contain detailed
captions. Address: Research agronomist, crops research
division, Agricultural Research Service, USDA and associate
prof. of agronomy, Purdue Univ. [West Lafayette, Indiana];
and superintendent of Agronomy farm, Purdue Univ.,
respectively.
858. Staniforth, David W.; Weber, Charles R.; Lovely, Walter
G. 1959. Cultivation for weed control in soybeans. Soybean
Digest. April. p. 6-8. Publication No. 278 of the U.S.
Regional Soybean Laboratory.
• Summary: “The common practice of seeding soybeans
in rows has facilitated swift and easy cultivation and at the
same time has made weed control essential to good soybean
production. Soybeans may be planted in solid stands with
good success, if adequate stands are established, if there
are relatively light weed infestations and if shallow tillage
is performed effectively. The competitive advantage of
soybeans over annual weeds may be established by adequate
bean stands and maintained by effective weed control during
the period from seedbed preparation until early July. Cultural
operations during this period constitute a major part of the
weed control program, although recently the potential role
of herbicides has been widely recognized and intensively
investigated.
“In general, effective cultural operations must include
adequate seedbed preparation, early shallow cultivations
from bean emergence to the 4-6 inch seedling stage and
followup cultivations for 3-6 weeks after seeding. The
major problems concerned with cultural operations may be
resolved into questions of when, with what implements and
how much.
“Seedbed Preparation: Cultural operations associated
with seedbed preparation must be aimed at the establishment
of adequate soybean stands at the expense of the weeds.
Tillage implements include the plow, the disk and the
harrow utilized in a sequence of operations designed to

promote optimum soil tilth and to reduce the populations
of viable weed seeds in the upper 1 or 2 inches of soil. The
final tillage operation prior to bean seeding should destroy
existing weeds and should be timed so that soil moisture
and temperature conditions are conducive to rapid bean
emergence and growth.”
Sidebar (p. 7): “An Effective and Economical Program
of Annual Weed Control:
“Maintenance of a long-term control of weeds through
proper crop rotations.
“Timing of land preparation and seeding to permit
maximum destruction of weeds before crop emergence.
“Seeding of beans at the proper rate and when soil
temperatures are warm enough to insure a full stand and
rapid emergence of beans ahead of weeds.
“Timely and repeated use of the rotary hoe or other
shallow cultivation implements to kill germinating weeds
while they are “in the white.” Proper speed and weighting of
the shallow tillage implements are essential.
“Careful followups with sweep cultivations in rowplanted beans to complete the job of weed control.
“Use of pre-emergence herbicides in band applications
where weeds cannot be controlled even by superior cultural
methods.”
Text continued: “The classic concept of seedbed
preparation has in the past stressed the importance of killing
several successive crops of weeds. Recent experimental
evidence tends to minimize the importance of this aspect
of preplanting tillage. Certainly under conditions of heavy
weed infestations, optimum growth conditions and delayed
seeding, this preplanting tillage technique may be effective.
“However, the most important single tillage operation
in the preplanting sequence is the one just prior to seeding.
When this is done properly, soybeans emerge ahead of the
weeds and the soil surface is left level to facilitate shallow
tillage operations necessary in the next phase of the weed
control program. Delays resulting from wet weather during
seedbed preparation are serious in that they delay seeding
dates and often necessitate an extra tillage operation.
“Suggested Rates of Planting: In commercial soybean
production, nine to eleven plants per foot of row at harvest is
generally considered optimum. This means that ten to twelve
plants per foot of row should be established, regardless
of row width, to permit adequate emergence and to allow
for a loss of 10% of seedlings from shallow cultivation.
The remaining nine to eleven plants will furnish adequate
competition against surviving weeds and constitute enough
stand to reduce branching and subsequent harvest loss. With
solid-seeded beans, seven to eight plants per square foot
at emergence will meet the requirements outlined for rowplanted beans.
“Early Post-Emergence Tillage: Timely, shallow,
repeated, speedy and economical most accurately describe
cultural operations which should be done during the period,
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from bean emergence until the seedlings are 4-6 inches tall.
Implements best suited to this type of tillage are the spiketooth harrow, the weeder and the rotary hoe. The rotary hoe
is the first choice since it may be used over a wider range of
soil conditions and bean seedling sizes, without the danger
of excessive bean damage. All three implements operate
effectively at relatively shallow depths and at speeds that
permit large acreages to be covered in a short time. This
high-speed operation permits flexibility in the shallow
cultivation program as well as careful timing of the operation
to obtain maximum results. The relatively low cost of rotary
hoeing permits economical weed control even when repeated
two or three times.
“The keys to success with the rotary hoe are timeliness,
optimum speed and soil penetration. Timing is critical and
should be geared to the stage of weed growth rather than to
stage of bean growth. The sequence of rotary hoe operations
should begin when the majority of weeds have germinated
but have not yet emerged (in the white). The optimum time
is illustrated in the photographs. Weeds are easily killed at
this stage, but after emergence they cannot be destroyed
effectively with a rotary hoe.
“Ideally, the soil should be dry on top and slightly
crusted at the time of the first rotary hoeing. In general, the
best combination of weed germination and soil condition will
be met about 3-5 days after bean emergence. Rotary hoeing
at speeds of 6-12 miles per hour at this time will effectively
destroy the majority of weed seedlings. If rotary hoeing is
delayed only 3 or 4 days many weeds will have emerged and
the effectiveness of the operation may be reduced 50%. Rain
within a day after rotary hoeing may result in many of the
weeds recovering and will necessitate another hoeing as soon
as possible.
“Research data show clearly that most weeds were
controlled by timely rotary hoeings beginning 3-5 days after
bean emergence and repeated as needed at approximately
5-day intervals. When the first hoeing is highly effective or
when weed infestations are light, there is probably little need
for the third hoeing. However, the number of hoeings should
be determined by conditions of the season and particularly
by the kind and size of weeds present.
“Rotary hoeing is practically useless after weeds have
become well established and in addition the larger the bean
plants the greater the chances of bean injury. In general,
it appears that two timely and effective hoeings would be
enough in many fields.
“Rotary hoeing not only gives effective, economical
weed control early in the season, but it also leaves the soil
surface level and in good tilth so that when subsequent
shovel or sweep cultivations are performed there is enough
loose soil to cover the weeds in the rows.
“Row Cultivation: The third and final, phase of the weed
control program utilizes shovel or sweep type cultivators
to destroy weeds between rows and to cover emerged

seedling weeds in the bean rows. It represents the last chance
to control weeds. A good job of cultivation at this time
may make up for a relatively poor job of earlier shallow
cultivation with the rotary hoe. Wet weather may delay the
sweep cultivations and fields may become fairly weedy
unless the earlier weed control has been effective. Cultivator
adjustment is of prime importance at this stage. When
preceded by an effective program of shallow tillage, sweep
cultivations may be delayed until the beans are tall enough to
escape covering” (Continued). Address: 1. Associate Prof. of
Botany and Plant Pathology, Iowa State College.
859. Staniforth, David W.; Weber, Charles R.; Lovely,
Walter G. 1959. Cultivation for weed control in soybeans
(Continued–Document part II). Soybean Digest. April. p.
6-8. Publication No. 278 of the U.S. Regional Soybean
Laboratory.
• Summary: (Continued): “In many instances one cultivation
may be sufficient, but in practice two or more are common.
If more than one cultivation is anticipated, the soil should be
left as level as possible by the first one. Excessive ridging
should be avoided since it may interfere with harvesting
operations.
“Cultivation Sequence in a Nutshell: Cultural operations
beginning with seedbed preparation, continuing with
over-the-row shallow tillage and ending with between-therow sweep cultivations follow a logical sequence and are
designed to take advantage of differences in the growth
patterns of soybeans and weeds. A major difference which
can be exploited successfully at this time is the optimum
depth for germination. Weed seeds germinate largely from
the top 1-inch of the seedbed. Good seedbed preparation
results in a dry top soil at the time of seeding. The beans
may then be seeded in more moist soil below the zone of
maximum weed germination. This enables the beans to
emerge first and to establish their root system ahead of the
weeds.
“Shallow cultivation with the rotary hoe should begin
just as the weeds have germinated but before they emerge.
Weeds are killed easily and the beans not injured materially.
Subsequent shallow tillage kills additional germinating
weeds and partially uproots those which have emerged in
spite of tillage.
“This period of advantage for shallow tillage is
relatively short, however, and ends as soon as weed
seeds stop germinating and surviving seedlings become
established. At this time, too, bean seedlings are large
enough so that they are more seriously injured by overthe-row cultivation. Now emphasis must be shifted to row
cultivation to bury surviving weeds in the row and to control
weeds between rows.
“While it is possible to offset a poor job of seedbed
preparation by good shallow tillage and cultivation or
to minimize the effects of poor rotary hoeing with good
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cultivation, best results will be obtained when each of
the three phases is successful. A superior job of seedbed
preparation makes for better chances of successful rotary
hoeing, and in turn good rotary hoeing makes for a superior
cleanup job with the cultivator.
“What About Herbicides? The successful utilization of
herbicides in soybean production must depend ultimately
on development of herbicides that can substitute for all or a
major part of the cultivation program. Such herbicides might
be utilized as preplanting soil treatments to kill weed seeds
in the soil, as soil applications after bean seeding but prior
to emergence to kill germinating weed seeds without bean
injury, or as selective post-emergence applications to kill
weed foliage after emergence. At present, soil-fumigant type
herbicides are not economical and selective foliage sprays
are not available. Most of the present interest in herbicides
for soybeans is centered on the use of selective preplanting
soil incorporated herbicides and pre-emergence herbicides
applied to the soil immediately after bean planting.
“Among the herbicides most widely investigated,
Alanap (N-1-naphthylphthalamic acid), Randox (2-chloroN,N-diallylacetamide) and pentachlorophenol (sodium salt of
PCP) have shown promise. In general the major limitations
to the use of these herbicides on a production scale include
the following: (1) They are not reliable enough to be
substituted for a major portion of the tillage sequence and (2)
they are not sufficiently economical to be utilized as general
supplements to a cultural program.
“However, in areas where serious weed infestations
such as giant fox-tail are a major hazard to bean production,
the use of a pre-emergence herbicide in band applications
over the row should prove an economical supplement to the
cultural program.
“Future developments in herbicide technology will
doubtless result in herbicides that can be substituted
economically for a substantial part of the cultivation
program. At present, however, the cultural program of
weed control is more economical except in areas and under
conditions where severe weed infestations have not been
controlled by even the best of cultivation methods.
Photos: (1) “Left, before rotary hoeing: A heavy weed
infestation in a good bean stand. Fully 90% of the weeds
haven’t yet emerged but are germinated ‘in the white.’ This
is the time to rotary hoe!”
(2) “Center, a weighted, penetrating rotary hoe travelling
at 10-12 mph. Note curtain of soil at rear of hoe.” (3) “Right,
after timely rotary hoeing, millions of weeds were killed
by this first hoeing. Note lack of soybean injury and level
condition of soil surface.”
(4) “Two weeks after photos at top were taken: Photo
at left shows the kind of weed control obtained with three
timely uses of rotary hoe. Remaining weeds resulted in
little loss in bean yield.” (5) “Photo at right shows weeds
remaining after two untimely uses of the rotary hoe; these

weeds cut bean yields 5 bushels per acre (nearly 15%) below
those in photo at left.” Address: 1. Associate Prof. of Botany
and Plant Pathology, Iowa State College.
860. Park, Joseph K.; Webb, Byron K. 1959. Soybean
harvesting losses in South Carolina. South Carolina
(Clemson) Agricultural Experiment Station, Circular No.
123. 8 p. June.
• Summary: Contents: Foreword. Total seed loss. Pre-harvest
shatter. Cutterbar losses. Losses through the combine.
Combine adjustments and operations. General machine
adjustments. General observations.
A 1958 survey of 62 combines operating in the coastal
plain of South Carolina showed average total harvest losses
of about 9.7%, with 7.8% attributed to the cutting losses
(beans left in the field), 1.4% losses through the combine,
and 0,5% pre-harvest shatter loss. Cutterbar losses included
pods left on the stubble, beans which fell to the ground
shattered by the cutterbar and reel, stalks and branches that
fell to the ground after being cut, and lodged plants that were
not cut. Most of the shattered loss was charged to the action
of the cutterbar. Address: 1. Agricultural Engineer, ARS,
USDA; 2. Asst. Agricultural Engineer, Clemson College.
861. Brinegar, Tom; Swinehart, Carl. 1959. Twenty-five
years of foodpower. Feed Age. July. p. 1a-12a.
• Summary: An excellent history of the first 25 years of
Central Soya Co., with some emphasis on the company’s
work with livestock feeds. Table 1 shows the company’s net
sales from 1935 to 1958 inclusive. They were (in million
dollars): 1935 = 1.247, 1940 = 12.062, 1945 = 54.864, 1950
= 100.008, 1955 = 144,829, 1958 = 225,968. Central Soya is
currently ranked 217th is sales volume among America’s top
500 corporations, but it is 6th in sales volume per employee.
Net sales for the year ended 31 Aug. 1958 were divided
approximately 40% each in the soybean and feed divisions,
and 20% in the grain merchandising divisions.
Central Soya Co. was established in the midst of the
depression. The Articles of Incorporation were filed in
Indiana on 2 Oct. 1934. A few months later McMillen Feed
Mills was formed to produce Master Mix feeds.
“Before most corporations are formed there is a
reasonable assurance that products can be made or services
rendered that will produce a profit. On paper, in 1934, no
such assurance existed for Central Soya. The farm crop
that the company was formed to process was the newcomer
soybeans. The customers to whom it would be sold were
not generally cognizant of the economic advantages of
nutritionally balanced feeds. They had no extra money with
which to buy anything from ‘one of those feed company
fellas.’ However, Central Soya’s founder, Dale W. McMillen,
never allowed the way things looked on paper to be the
deciding factor.
“This remarkable man left college to carry on a business
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endangered by the poor health of his father. That was
in 1901. During the next 33 years, Dale McMillen was,
in turn, a country elevator partner and manager, a Texas
wheat farmer and sheep man, president of his own feed
company and, finally, president of a large feed manufacturing
organization formed by a merger of his own and another
successful company in 1929.”
The first buildings, a concrete storage building and a
soybean processing plant (using expellers), rose beside the
sugar beet processing plant on the northwest edge of Decatur,
Indiana. The company began with a minimum of equipment
and capitalization of only $125,000. Mr. Mac (as he was
called by all who knew him) had an enthusiasm for soybeans
and concentrated feeds shared by few others. On this crop of
unrecognized potential he based his entire business future.
But his vision was true, for “soybeans as a source of protein
and as the backbone of concentrate feeds grew.”
In mid-December 1936 Mr. Mac sent Norman F. Kruse
and Harry Offutt to Hamburg, Germany, to investigate the
various solvent extraction units and to select the best one for
Central Soya. A January 1937 phone call carried their joint
recommendation to buy the largest Hansa-Muhle plant they
had studied. Mr. Mac’s answer was to “go ahead and buy
the big one.” This Central Soya became an early successful
processor of soybeans using solvent extraction. By the end
of 1937 the new solvent plant was in operation and the name
“Master Mix” was fairly well known in Indiana, Ohio, and
parts of Michigan. In 1937 more than 56,000 tons of Master
Mix was produced and sold by McMillen Feed Mills.
Also discusses: How the little company grew at Gibson
City, Illinois, intensified research using “fish stick water”
or “fish press water” in feeds, McMillen Feed Mills today
and plans for the future, why is this company different?,
depth of management, personnel administration (employee
morale is high), divisions of responsibility, research (“Feed
research is conducted to a large degree at the McMillen
Feed Research Headquarters” in Decatur, Indiana; an IBM
650 electronic computer is used to speed feed formulation
procedures), purchasing (the company rigidly adheres to
hedging principles), transportation, production, sales from
1935 to 1958, credit, finance & development, advertising and
promotion, public relations, committees for decision: credit
committee, marketing committee, the financial picture, the
president says (the 3 basic concepts by which Central Soya
has been run, the first of which is “nothing will take the
place of competent people”), the importance of the dramatic
changes that have taken place in the poultry industry,
challenge to youth, Foodpower USA (title of brochure
developed in 1958), management, foodpower as related to
feed manufacturing, management in motion.
Photos show the following: Aerial view of the
Decatur, Indiana, plant of McMillen Feed Mills. Dale W.
McMillen (“Mr. Mac”) holding a cigar and standing with
two employees next to a tier of signs that read, “Ability–

wisdom–good judgment, inquiring mind, character, humility,
determination–perseverance.” Progressive chairman Harold
W. McMillen and aggressive president Dale W. McMillen, Jr.
One of a fleet of 78 tractors and 134 trailers used to transport
McMillen’s products. The advisory board of directors.
Central Soya’s Trade Room where hedging operations
are conducted. The Des Moines, Iowa, plant of McMillen
Feed Mills, the first of the company’s feed manufacturing
operations to be located west of the Mississippi River. The
original McMillen Feed Mills Plant at it looked in 1934.
Note: This is the earliest document seen (June 2021) that
contains the word “computer” or “computers.” The computer
is used to speed calculation of feed formulations. Address: 1.
Feed Age publication director; 2. Research editor.
862. Jones, John P.; Hartwig, Edgar E. 1959. A simplified
method for field inoculation of soybeans with bacteria. Plant
Disease Reporter (USDA) 43(8):946. Aug. 15.
• Summary: “Field evaluation of soybean lines for reaction
to bacterial pustule (Xanthomonas phaseoli var. sojense
(Hedges) Starr & Burkholder) has been materially simplified
under conditions at Stoneville, Mississippi, through the use
of inoculum prepared from infected soybean leaflets.
“Field results obtained during the past 3 seasons have
shown that excellent infection could be obtained by using
fresh X. phaseoli var. sojense-infected leaflets as a source
of inoculum, Satisfactory infection has been secured with
an inoculum concentration of 10 infected leaflets per gallon
of water. A gallon of inoculum is prepared by passing
10 freshly-picked, moderately-infected leaflets through
a household food chopper, and then comminuting this
material in 300 to 600 ml of tap water in a food blender.
The suspension is allowed to stand for 1 to 2 hours to permit
bacterial diffusion from the leaf fragments, then filtered
through two layers of cheesecloth and brought to 1 gallon
with tap water. The leaflet-inoculum is then employed in the
same manner as pure-culture inoculum.
“Leaflet-inoculum has been applied by low- and
high-pressure sprayers, with equally satisfactory results.
Ordinarily small-plot inoculations are made with knapsack
sprayers and large-scale tests with tractor-mounted
equipment.”
“The leaflet-inoculum technique is used at Stoneville
in the following manner: Soybeans are ordinarily planted at
this station during May. Plantings made in mid-May are at
a satisfactory stage for inoculation by mid-June. In order to
obtain infected fresh leaf material for inoculum by mid-June,
a small plot of a pustule-susceptible soybean line is planted
in mid-April. The plants of this line are inoculated when they
are 4 to 6 weeks old. The inoculum is prepared from frozen,
infected-leaf material stored from the previous season. The
resulting infected leaflets in this ‘inoculum garden’ provide
a large volume of virulent inoculum over an extended
period, which permits the inoculation of experimental lines
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at any time conditions are favorable. This feature eliminates
the sometimes critical timing necessary with pure-culture
inoculum. At the same time that fresh leaflets are picked
for inoculum others are collected and frozen for use the
following season.
“The method has several advantages, the most obvious
being simplicity resulting from the elimination of a large
amount of tedious laboratory culture work. Routine
inoculation procedures can easily be handled by technicians.
Virulence loss or strain selection that can occur in pure
culture is greatly reduced. Furthermore, the method more
nearly approximates natural infection and therefore gives
a better field evaluation of the soybean lines under test.”
Address: 1. Plant Pathologist; 2. Research Agronomist. Both:
USDA, ARS, Stoneville, Mississippi.
863. Peters, Elroy J.; Klingman, D.L.; Larson, R.E. 1959.
Rotary hoeing in combination with herbicides and other
cultivations for weed control in soybeans. Weeds 7(4):44958. Oct. [4 ref]
• Summary: “Early patent records show that a rotary-hoe
type of implement has been in existence since 1839 (2).
The rotary hoe was used on soybeans as early as 1915, and
important considerations for weed control were discussed
in ‘Soybeans in Indiana, 1928,’ (1) but its use did not
become widespread until about 1929.” Address: Research
Agronomists, Crops Research Div., ARS/USDA, and
Agricultural Engineer, Agricultural Engineering Research
Div., ARS/USDA.
864. Myers, Frank K. 1959. Calhoun County farmer blazes
trail for soybeans: Responsible for majority of area seed.
Times and Democrat (Orangeburg, South Carolina). Dec. 6.
p. 3B.
• Summary: The trailblazer is private soybean breeder John
E. Wannamaker of St. Matthews, South Carolina. The date
on this article is difficult to read. It was definitely a Sunday
in December, probably December 6. The year appears to
be 1959, and is probably during the 1950s. Note: John
Wannamaker lived 1888 to 1965.
“In the early 1940s, the soybean was comparatively
unknown in Calhoun County. Today, soybeans are the
county’s major crop as far as acreage is concerned and
agriculturalists credit one man with making it both profitable
and popular.
“That man is John E. Wannamaker, an individual with
great determination and singleness of purpose, who has, after
meticulous and patient experimentation, been responsible for
producing by far the majority of the seed used throughout
South Carolina’s Coastal Plain and in other states, also.”
Soybeans are also a major crop in neighboring
Orangeburg County. Planters in both counties once depended
solely upon cotton for their cash crop.
“Strangely enough, the development of a profitable and

satisfactory soybean was born of the depression years in the
early 1930s. Wannamaker had first planted the oil-carrying
bean back in 1922 when he tried out a variety known as the
‘Mammoth Yellow.’ His failure was outstanding.
“The reason was that the soybeans at that time had one
great shortcoming–the pods shattered. Today, no farmer
will plant soybeans unless they are of a shatter-resistant
strain. And the development of the shatter-resistant beans is
attributed, in this area at least, to Wannamaker alone.
“The combine is the answer to the soybean harvesting
problem, but to successfully harvest them, the beans must be
in the pod when the plants meet the cutters.”
In 1932 Wannamaker got interested in the development
of a shatter-resistant strain of soybeans–inspired by the
success of his friend, O.H. Weinges. Farmers were hit hard
by the depression, and the soybean looked like it could help
them. So Wannamaker started with the Otootan variety.
Though it shattered badly, its hay was widely sought by
dairymen and the venture was moderately successful.
In the late 1930s, while inspecting a field of Clemson
variety soybeans, Wannamaker noticed one plant that showed
no signs of having shattered. He saved the seed, planted it
the next year, and noticed that about half the plants failed to
shatter. “Again he used selective planting and found that his
results were so stabilized that he was able to offer the seed to
other farmers with a certainty that their plants, too, would not
shatter. He named this strain the ‘CNS’ and popular usage
has dubbed it the ‘Clemson Non-Shattering’ bean although
Wannamaker says that the strain now has its own identity.
“His interest in developing new strains was whetted by
his success and since then he has carried on a program of
continual experimentation to adapt and perfect even better
strains.
“Today on his fertile farm about a mile from St.
Matthews on State Highway No. 6, he has a test plot on
which 18 different strains were grown during the past season.
His most promising strain he has named the ‘JEW-45’, but
he has others such as a cross between Coker’s Yelnando and
Roanoke, the Jackson, Lee and numerous others identified
only by numbers.”
And so one experiment follows another until
Wannamaker is sure that a strain is stabilized and there will
be no throwbacks. He is working to find a soybean strain that
will have the highest yield, be the most shatter-resistant, will
weather best, which has a heavy distribution of pods high on
the stalk for that the combine can get all of the crop, which
does not ‘lodge’ (lean toward the ground from the weight of
its pods or from wind pressure), which has a good maturity
date after planting following a grain crop, and which has the
highest oil content.”
In Calhoun County, soybeans typically contain about
19% oil, but Wannamaker has developed several strains that
contain more than 21%. Average yield in the county is 20-25
bushels per acre, but some of Wannamaker’s strains average

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 537
nearer 30 bushels per acre. “He discounts claims of some
farmers who say they have netted up to 70 bushels an acre
with his strains.” Wannamaker’s strains are in maturity group
8, which is late, so they can be planted successfully after a
first crop of grain and still mature before the first frost.
“Orders for Wannamaker’s seed come from all parts of
the Southeast. They are processed at his home and mailed
direct to the purchaser. Generally the demand exceeds the
supply, but for the last few years there have been some beans
left over which are sold to the oil companies.”
“’I used to advertise some in farm magazines and in
other publications and used to sell all of my seed each year,’
he said. ‘Haven’t done much advertising the last few years.
Guess that’s why I have seed left over.’
“He estimates that during a good year he will sell about
4,000 bushels of seed, while sometimes the sale will drop to
about 2,000 bushels.”
Wannamaker’s “interests are heart and soul in the
development of a better and better and better plant. His
friends and neighbors in Calhoun County don’t believe he’ll
ever be satisfied. They believe he will keep on working and
experimenting ever seeking perfection. They don’t believe
he’ll ever find it. His sights are aimed too high, they say. No
matter how perfect a plant he develops, he will continue,
through his lifetime, to seek a way to make it even better.”
Large photos show: (1) John E. Wannamaker standing
in a field of mature soybeans, inspecting an experimental
row. (2) W.E. Smith II using a combine pulled by a tractor to
harvest some Wannamaker type soybeans.
865. Shih, Shêng-han. trans. 1959. On “Fan Sheng-chih
shu”: An agriculturistic book of China written by Fan Shêngchih in the first century B.C. Peking, China: Science Press.
(Kexue Press). 68 p. 28 cm. Reprinted several times, incl.
1974. No index. [10 ref. Eng; Chi]
• Summary: This book is “A collection of the fragmentary
remains of original Chinese text of ‘Fan Shêng-Chih
Shu,’ rearranged, translated into English and discussed
in an analytical essay.” The Chinese text appears on each
left-hand page, and a parallel text translation with critical
commentaries in English appears on each right-hand page.
Contents: Preface. The fragmentary remains of
the original text of Fan Shêng-Chih Shu (with English
translation): 1. Basic principles of farming. 2. Choice of
date and sorts for sowing. 3. To treat the seeds (to give
drought-tolerant plants). 4. Cultivation of certain crop
plants. 5. Harvesting. 6. Seed corn, selection and storage.
7. Cultivation in shallow pits. A brief analytical survey of
Fan Shêng-Chih Shu: I. Fan Shêng-Chih the agriculturist
and his book Fan Shêng-Chih Shu. II. The background
of Fan Shêng-Chih Shu. III. Subject matters dealt with in
Fan Shêng-Chih Shu. Appendix I. Table of approximate
equivalents of measures used in Fan’s book. Appendix II.
Table of the 24 sub-seasons of a Chinese calendar year.

The text of more than 3,000 words was translated by
Shih Shêng-Han at the Northwestern College of Agriculture,
Wukung, Shensi.
A translation of the parts that mention soybeans is given
at the original document: See Fan Shengzhi shu (10 BC).
4.8 To plant hemp: Ameliorate the ground thoroughly
before sowing... 4.9 To plant male hemp: Plough and drill the
field in spring time when it thaws. After sprouting of weeds,
apply manure and plough down, harrow to level out (then
sow). See also 4.8.1 to 4.9.1.
“5. Harvesting... 5.2 How to harvest beans: When the
pods begin to darken and stalks are grey, reap immediately,–
or else you will lose the falling seeds. Hence the saying goes:
“beans ripen on (threshing) ground.” Ripening on threshing
ground means harvest with green pods above and darkened
pods below.” Then describes how to harvest female and male
hemp plants. “5.3.2. Twenty days after summer solstice, soak
harvested male hemp plants in water to soften. Basts thus
obtained are as good as silk.”
7.5 Lesser beans (azuki) “4 to 5 shêng per mou, may be
sown among melons; the bean leaves can be sold as greens.”
7.8 mentions cultivation of Perilla and sesame in shallow
pits. Address: Ph.D., Prof. of Plant Physiology, Northwestern
College of Agriculture [Wukung, Shensi], China.
866. Seed World. 1960. Rebel–A new soybean. 86(2):13. Jan.
22.
• Summary: This new soybean variety was developed by
breeders at the Bobshaw Pedigreed Seed Company. Best
suited for southern states, it as yielded as much as 10 bu/acre
more than other soybeans in the same maturity group. “It is a
non-shatter type bean with its pod set well above the ground,
which, with its tall upright growth, results in excellent
combining efficiency.”
867. Pendleton, J.W. 1960. Gearing up for narrow-row
soybeans. Illinois Agricultural Experiment Station, Circular
No. 813. 8 p. Jan.
• Summary: Contents: Want to harvest more beans per acre?
Then grow more rows per acre. How to plant: Grain drill,
beet or bean planter, adapted corn planter. How to cultivate:
Regular cultivator, beer or bean cultivator. Harvesting (no
machinery changes are needed). Analyze your situation:
Inventory, calculate, consider, compare.
“Research by the Illinois College of Agriculture shows
that soybeans grown in narrow rows (21 to 28 inches)
average 15 percent more in yield than soybeans grown in
40-inch rows.” Address: Assoc. Prof. of Agronomy, Urbana,
Illinois.
868. Hartwig, E.E. 1960. Soybean varieties, diseases, and
practices in the midsouth. Soybean Digest. April. p. 16-17.
• Summary: From his talk before the Tri-State Soybean
Production and Marketing Forum, Lake Providence,
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Louisiana.
“Soybeans are now either the No. 1 or No. 2 crop from
the standpoint of land use on many of your farms. Because
of the high percentage of land used for soybeans, the success
of your farming operation will be closely related to your
success with soybeans. Soybeans are well adapted to the area
and their management requirements are such that the crop
can be fit in very satisfactorily with the production of cotton,
corn, or rice.
“One of the first requirements for success with soybeans
is to set a goal to produce 35 to 40 bushels per acre. This
goal can be reached in most years and exceeded in some
years. The basic requirements to produce such a yield are to
plant an adapted variety during May or early June, obtain a
uniform stand, and then control weeds and insects.
“Disease Resistance: Much of our soybean research
program at the Delta Station is devoted to a breeding
program to develop varieties better adapted for the Southern
States. In this program we are also studying the factors which
make one variety better than another. We have learned that
diseases can reduce yields. The high humidity along with
high temperatures, which is common during the summer
months, is favorable for the development of leaf diseases.
The most efficient method of controlling these diseases is
through the use of resistant varieties.
“The disease bacterial pustule is present on susceptible
varieties over much of the South each year. Yield reductions
of 8% to 15% have been measured. The varieties Lee, Hood,
and Hill are resistant.
“Another common disease in the Delta area is target
spot. Yield reductions of 18% to 32% have been measured on
susceptible varieties in 6 of the past 11 years. Dortchsoy 31
is one of the most susceptible varieties. Jackson, Lee, Hood,
Hill, and Bienville all have a high degree of resistance.
“Much publicity has been given to the cyst nematode
since it was found in west Tennessee. All of our best adapted
varieties are susceptible. We do have a source of resistance
and work is progressing as rapidly as possible to add this
resistance to our better varieties. Although we are attempting
to develop resistant varieties as rapidly as possible, a 2-year
rotation is very effective for producing soybeans on infested
soil. Crop damage from cyst nematodes has been observed
only on the very light sandy soils.
“Another factor which has received considerable
attention in our breeding program is seed holding. Shatter
resistance in a variety is additional insurance against losses
after the crop is produced and permits harvesting a larger
acreage with each combine. Lee has the highest degree of
shatter resistance of any variety available but Hill follows
closely. The varieties Hill, Hood, Lee, Jackson, and Bienville
are all capable of producing high yields of good quality
seed. They cover a range in maturity of 6 weeks and differ in
growth characteristics. For the area represented here, I would
rate Lee the No. 1 variety around which to add either earlier

or later varieties for convenience in harvesting and other
management practices. Lee has a 10-year average of 43.5
bushels per acre in plots on Sharkey clay at Stoneville. Lee
is resistant to the major diseases common to the area and has
excellent seed holding.
“Hood was named in 1958 and seed-stocks are now
available at reasonable prices. Hood is 8 to 10 days earlier
than Lee. It is a yellow. seeded variety released specifically
to replace Ogden. Hood has produced higher seed yields in
all areas than Ogden and is superior in seed holding. Hood
does not hold its seed as well as Lee. At Stoneville, Hood
has an 8-year average yield 8% below that of Lee, but at
Stuttgart Hood has a 5-year average slightly above Lee.
Growth characteristics are much like Ogden.
“Hill is a new variety named in 1959 and seed is still
limited. It is 14 to 18 days earlier than Hood. Hill resembles
Lee in many of its characteristics and holds its seeds nearly
as well. It is somewhat better suited for production in the
north Delta than in the central or lower Delta. It is also
better suited for production on the heavier soils. On clay in
Mississippi Delta tests it has a 6-year average of 8-10% less
than Lee.
“Jackson is 10 days later and 12-15 inches taller than
Lee. The 10-year average yield for Jackson at Stoneville is
8% below that for Lee on the sandy loam. Jackson does not
hold its seed as well as Lee. The taller growth of Jackson
may be preferred by some growers.
“Bienville is 3-5 days later than Jackson and averages
slightly taller. In most areas the production is very similar
to that of Jackson. At Baton Rouge, Bienville has produced
higher seed yields and better quality seed than Jackson.
“Weed Control: Weed control is essential if top yields
are to be produced. A good chemical for effective weed
control in soy beans is still something for the future. On
land known to be heavily infested with weeds, delaying
planting until late May or early June will permit preplanting
cultivation to destroy many weeds and weaken others. It also
will enable soybeans to emerge quickly and grow rapidly and
get ahead of the weeds.
“The rotary hoe is effective for destroying emerging
weed seedlings but will do nothing to established
Johnsongrass or nut grass. Summer fallowing after
harvesting a grain crop is perhaps the most efficient method
of controlling Johnsongrass.
“On the heavy soils where many of our soybeans are
grown, the hazards of obtaining a stand can be reduced
appreciably through the use of a planter equipped with
double-disk openers. This equipment permits placing seed in
firm, moist soil where it will germinate immediately. Rapid
emergence is very beneficial from the standpoint of weed
control.
“After the crop is produced care should be taken to
adjust the combine so that harvest losses are held at a
minimum. Cutting high enough to leave 5 or 6 pods per foot
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of row means a loss of 1 bushel per acre. Thirty-six to 40
beans on the ground per square yard is also 1 bushel per acre.
Harvest losses are known to run as high as 8 to 10 bushels
per acre. Additional care to save these beans adds little to the
production costs, but adds appreciably to the profit.
“Two very worthwhile attachments for the combine are
a rotary cleaner and a straw shredder. The rotary cleaner will
remove the weed seeds and aid in putting a quality product
on the market. The straw shredder chops the straw into short
pieces and spreads it evenly over the ground. The straw can
then be worked into the soil with little difficulty with other
machinery.” Address: Research Agronomist, Delta Branch
Exp. Station, Stoneville, Mississippi.
869. Pendleton, J.W.; Bernard, R.L.; Hadley, H.H. 1960. For
best yields grow soybeans in narrow rows. Soybean News
(NSCIC) 11(1):2-5. April. Also published in Illinois Research
2(1):3-4 (1960).
• Summary: “Many years ago, when soybeans first came
into the corn belt, Illinois agronomists showed that optimum
yields were obtained from narrow row spacings. However
the ease with which soybeans could be planted and cultivated
with corn equipment led most farmers to use 40-inch row
spacings.” But tests show that 24-inch rows give 15% more
yield than 40-inch rows. Address: 1. Assoc. Prof. of Crop
Production, Univ. of Illinois.
870. Soybean Digest. 1960. Weeds–still your worst enemy:
Timely culture is still most important. Delays may be
serious. But don’t plant too early. April. p. 6-7. Cover story.
• Summary: “’Due to the cost and the annual variability
of the presently recommended weed control chemicals
in soybeans, we still favor proper cultural weed control
methods,’ says Paul W. Santelmann, assistant professor of
the department of agronomy, University of Maryland.
“’Proper seedbed preparation, not planting too early,
use of high quality weed-free seed, proper rotary hoeing
and cultivation are still the best recommended weed control
practices here in Maryland.’ As elsewhere. Herbicides are
recommended by a number of state experiment stations for:
“1–Exceptionally weedy situations where even the best
cultural methods do not control the weeds, or where it has
not been possible to cultivate at the proper time. Oliver C.
Lee, Purdue University extension botanist, notes: ‘I have yet
to see a practice of cultivation that will handle giant foxtail
in the row. I would say that in extreme cases of giant foxtail
there is only one answer and that is to treat with chemicals
over the row.’
“2–Use on other more tolerant crops in the rotation. A
good program of weed control includes all crops, and the
herbicides are used mostly on the other crops, at least until
we find more satisfactory herbicides for use on soybeans.
“Cultural practices on soybeans include three basic
steps:

“1–Seedbed preparation, using disk and harrow.
2–Across-the-row shallow tillage with spike-tooth
harrow, weeder or rotary hoe.
“3–Between-the-rows cultivation with shovel or sweeptype cultivator.
“Soybeans are good competitors of weeds (except for
grasses) when the soil is warm, but poor competitors in cold
soil. That is why delaying planting until the soil is warm is
universally recommended. Then the beans emerge quickly
and have a chance to get ahead of the weeds.
“Seedbed Preparation: The old idea of seedbed
preparation was to work the land several times to kill several
crops of weeds before planting the crop. Some research men
now question whether this system results in more effective
weed control. But Iowa workers say that under conditions
of heavy weed infestation, optimum growth and delayed
seeding the technique may be effective.
“In any case, the most important tillage operation in the
preparation of the seedbed is the one just before planting.
When this is done properly, soybeans emerge ahead of the
weeds and the soil surface is left level as an aid to shallow
tillage operations. Good seedbed preparation results in dry
topsoil at the time of seeding with the beans being planted in
the moist soil below. This gives the beans a boost and retards
the weeds which mostly germinate in the top 1 inch of soil.
“Delays in seedbed preparation due to wet weather may
be serious if they delay seeding and may necessitate an extra
tillage operation.
“Illinois workers are convinced that farmers can cut
down on field operations in preparing their seedbeds without
also cutting yields. In tests with minimum tillage in which
the ground was plowed and the seed planted with no other
working of the soil, yields were just as high as with the usual
method–plowing, disking, harrowing and planting.
“Minimum tillage is not expected to increase yields but
the Illinois men say it does cut costs.
“Shallow Cultivation: The spike-tooth harrow, the
weeder and the rotary hoe all operate at shallow depths
and at speeds that permit large acreages to be covered in a
day. The rotary hoe generally gets the nod as first choice. It
can be used over a wider range of soil conditions and bean
seedling sizes than the other two implements. The low cost
of the use of the rotary hoe permits economical weed control
even when repeated two or three times.
“You should begin with the rotary hoe after the majority
of weeds have germinated but not yet emerged–when
they are in the white. As soon as surviving weed seedlings
become established and the bean seedlings are large enough
to be seriously injured–say 4 to 6 inches high–then shift to
row cultivation.
“In general two timely and effective hoeings will
be enough in many fields, but this is determined by the
season and by the kind and size of weeds. The rotary hoe is
useless after the weeds become well established. Drive the
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implement at a speed of 8 to 12 miles per hour and weight as
needed to properly stir the ground.
“Elroy J. Peters, research agronomist at the University of
Missouri, notes: ‘In some cases it may be better to rotary hoe
when the field is wet and the weeds are small rather than wait
for dry weather and run the risk of having the weeds become
too large. We think rotary hoeing can be done successfully
when it is just dry enough so that the soil will hold the tractor
and mud will not ball up on the rotary hoe.’
“Professor Santelmann at the University of Maryland
states: ‘Many of our farmers are switching from grounddriven rotary hoes to power-takeoff rotary hoes and report
much more satisfactory results with regard to weed control.”
“Row Cultivation: In many cases one row cultivation
may be enough, but two or more are common. In Purdue
University experiments the highest yields and No. 2
soybeans were obtained with 40-inch rows when soybeans
were rotary hoed twice and cultivated twice. Additional
rotary hoeing, cultivating or hand weeding had little effect on
yield but did produce No. 1 grade soybeans.
“One rotary hoeing and one shovel cultivation dropped
the yield only 1.4 bushels per acre as compared with two
of each, but resulted in three times as many weeds, and the
harvested beans graded No. 3.
“A.H. Probst and O.W. Luetkemeier of Purdue
University state: ‘We believe the best culture of row beans is
two timely rotary hoeings plus two shovel cultivations. This
treatment should give the most economical returns under
most conditions and should keep weed populations near
a minimum. Stage of weed and bean growth, and soil and
weather conditions should govern when you do these jobs.
With two hoeings and two cultivations we hoed about 16 and
22 days after planting and cultivated about 27 and 39 days
after planting during the 3-year study.’
“Quoting Robert P. Upchurch, department of field
crops, North Carolina State College, Raleigh: ‘Our biggest
problem seems to be the control of broadleaf weeds which
emerge with the soybeans and grow at about the same rate
as the soybeans. Such weeds are cocklebur, lambsquarter
and pigweed. These weeds may also germinate in the middle
of the soybean rows after the last plowing. These particular
weeds cause a problem not only from the standpoint of
competition with soybeans for nutrients and water but they
also interfere with the harvesting operation.
“’The weedy grasses and certain types of broadleaf
weeds do not seem to cause a great deal of a problem
where the soybean farmer can perform his mechanical
cultivation at an appropriate time. Many of our soybean
farmers are controlling weeds in their soybeans by two to
four cultivations. These can be performed at an expense of
approximately 50 to $1 per acre. With this cost of controlling
weeds, I seriously doubt that we could market and sell them
an herbicide which would result in a saving.’”

871. Soybean Digest. 1960. Control of insect pests: soybeans
often sustain severe damage without appreciable reduction in
yield. June. p. 14-16.
• Summary: “The problem of insect pests on soybeans is
seasonal and regional and even local in nature. In general,
Northern States have not looked on pests as a major problem
for the soybean grower. In the South, pests are far more
serious.
“The range of severity of the insect problem is indicated
by the fact that it can be disregarded in some northern areas
but in some places in the South a crop cannot be produced
unless the insects are controlled.
“Says Wayne J. Colberg, extension entomologist, Fargo,
North Dakota: ‘We have no serious insect problems in
soybeans.’ William J. Hantsbarger, extension entomologist
at Brookings, S. Dakota, says soybeans have fewer
insect problems in South Dakota than any other crop
except sorghum, though some pests do attack soybeans
and occasionally cause widespread damage. And R.P.
Holdsworth, Jr., extension entomologist, Columbus, Ohio,
writes that insect pests on soybeans have not been of enough
economic importance so that recommendations for their
control have been issued.
“On the other hand, W.C. Nettles, leader, extension
entomology, Clemson, S. Carolina, states in the
comprehensive Circular 450, ‘Soybean Insects and Their
Control,’ that successful production of soybeans in South
Carolina depends largely on control of certain insects that
infest the crop, and that soybeans became a multimillion
dollar industry in that state only when effective insecticides
were developed. This situation is true of other southern
soybean states in some degree.
“Many different insects now damage soybeans, with the
amount of damage varying from year to year. Insects can
usually be controlled through the use of a good insecticide
properly timed.
“But there are some points to remember concerning
control of insects on soybeans:
“1–Soybeans are a comparatively low-value-per-acre
crop and producers should hesitate to go to great expense for
insect control unless necessary.
“Quoting Grover C. Dowell, extension entomologist,
University of Arkansas: ‘Low return per acre makes a farmer
cautious about spending unnecessary money for control of
insects... If a person applies insecticides indiscriminately, he
will lose his shirt.’
“Says George D. Jones, in charge entomology extension,
North Carolina State College: ‘We have one area in the
state... in which soybeans when planted as a double crop for
a given year, can be very seriously infested with the Mexican
bean beetle. In this part of the state it is definitely a question
of the number of applications of insecticides that a grower
can afford to apply to the crop. In other words, with a yield
of 30 to 40 bushels per acre at a value of $50 to $60 per acre,
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a grower cannot afford to put on from 6 to 10 applications
of an insecticide and pay some $25 to $30 for the insecticide
bill.’
“2-Soybeans can stand heavy damage, at least at certain
periods of their growth, without great loss in yield. This is
true both of the seed or seedlings and of the foliage.
“Floyd D. Miner, University of Arkansas entomologist,
reports that in one experiment 75% mechanical defoliation
to simulate bean leaf beetle damage during the early part of
the flowering period did not significantly affect the yield.
Defoliation at a later period did affect yield, but the figures
were variable.
“Dr. Miner tells of another experiment in which stands
of soybeans were artificially thinned at various rates and
dates to indicate possible effects on yield by three-cornered
alfalfa hoppers. Stands were thinned from 15% to 45%, but
the reduction in yield due to thinning was not statistically
significant.
“Dr. Miner says the test on defoliation is being
continued.
“Harold Gunderson, Iowa State University entomologist,
reports Iowa work that indicates seed corn maggots may
destroy up to half of the planted seeds without affecting
yields.
“Says Dr. Gunderson: ‘I have seen severe early damage
from grape colaspis and clover root curculio larvae but
at harvest time yields appeared to be quite satisfactory.
Cutworms attack soybeans rather severely in the Missouri
River bottoms but again farmers indicate that there doesn’t
seem to be a loss in yield as a result of the reduction in
stand.’
“Quoting Melvin Burton, assistant entomologist,
Mississippi State University: ‘I feel that damage attributed to
insects on soybeans has often been exaggerated. Experiments
conducted by the entomology department here in Mississippi
have indicated that the bean leaf beetle can eat half of
the foliage and yet cause only 15% to 20% reduction in
yield. Field infestations of this magnitude have never been
reported.’
“Such reports do not mean that control of insects is
never needed, but that damage does need to be evaluated
before the expense of control is undertaken. In Arkansas the
general recommendation is that soybeans be treated where
40% of the foliage has been consumed by insects providing
insects are actually present and damage is still going on.
“Again quoting Dr. Burton: ‘Generally speaking, when
only one of the insect pests is present damage is not severe
because such factors as environmental conditions, parasites,
and predators tend to keep populations below economic
levels. When conditions favor the buildup of several of these
it may be necessary to take rapid action to harvest a normal
crop.’
“3–The rank growth of soybeans on some fertile soils
makes it impossible to use tractor-mounted dusters or

sprayers and prevents good penetration of insecticides when
applied by airplane.
“Dr. Miner points out that extensive research has not yet
been done on soybean pests. For instance, the effect of DDT
is not well known. In Arkansas tests it was found that DDT
controlled the bean leaf beetle, but sprayed plots had put out
no new leaf growth several weeks after spraying. DDT is
known to stunt both garden beans and soybeans. Extensive
research programs on soybean pests are now under way at
some southern state experiment stations.
“Dr. Burton points out some of the problems: ‘We are
cooperating with a number of farmers in seeking the best
insecticidal controls that can be applied with the least cost.
When this is completed most likely the insects will develop
resistance to the recommended chemicals and the cycle will
have to be completed. Insects are man’s chief competition
and there is no evidence that the struggle will diminish as
time passes on.’
“Methods of Application: Insecticides can be applied
either as sprays or dusts, the sprays generally being
considered more satisfactory due to the better equipment
available. Sprays give slightly better control than dusts and
have a longer residual action.
“Tractor-mounted sprayers (low-gallonage, low-pressure
weed-type) can be used. Some of the soybeans will be lost
when they are pushed down under the wheels. Quoting J.O.
Rowell, agricultural extension service, Blacksburg, Virginia:
‘Apply the recommended amount of the insecticide in 20 to
30 gallons of water. Sprayers should be calibrated accurately
before starting the spraying operation. With proper spray
nozzles, from 30 to 40 pounds of pressure is sufficient.’
“Airplanes are used for spraying to control insect
outbreaks over large areas. Extension men and growers
frequently work together to bring such outbreaks under
control.
“In eastern Virginia in 1959 there was such a bad
outbreak of corn ear-worms, with some other caterpillars
present, that it looked like most of the soybeans following
small grains would be a total loss. In 15 of the most heavily
infested counties about 43,000 acres were treated, using both
airplanes and ground equipment. DDT and toxaphene were
used in combination to control the complex of caterpillars
present. Seven out of eight of the farmers who sprayed felt
they got their money’s worth in increased yield.
“Growers are warned against using soybeans that have
been sprayed with most chemicals for grazing, hay or silage.
Entomologists specifically mention that beans treated with
aldrin, dieldrin, toxaphene, BHC or DDT should not be fed
to animals. Methoxychlor may be used to control insects on
beans intended to be used for forage.
“Also, soybeans should not be harvested too soon after
treatment with some insecticides. Check label directions for
proper waiting periods before harvest. Whether soybeans are
intended for forage or seed production will largely determine
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what insecticides may be used safely and what waiting
periods are necessary.”
Four illustrations from North Carolina Extension
Circular 450 show “Mexican bean beetle: a, larva; b, adult;
c, pupa; d, eggs.”
Photos show: (1) “Velvetbean caterpillar: a, eggs; b,
larva, c, pupa; d, adult.” (2) Grape colaspis adult, 10 times
normal size. (3) Larvae and adults of the Mexican bean
beetle and typical injury to bean leaf. Twice natural size.
(4) Japanese bean beetle adult. A little more than four times
natural size. (5) Striped blister beetles feeding on soybean
foliage. (6) Common white grub. About three times natural
size. (7) Corn earworm, about 1½ times natural size. (8) Fall
armyworm, a little over natural size.
Note: This is the earliest document seen (July 2020) that
mentions soybeans planted as a “double crop.” The context
(in North Carolina) seems to imply that two soybeans crops
are planted consecutively on the same field. If so, this would
be the first document to state this.
872. Auckland, A.K. 1960. Soya beans in a mechanized
farming system in Tanganyika. Tropical Agriculture
(Trinidad) 37(3):201-09. July. [6 ref. Eng]
• Summary: Contents: Introduction. Crop history of the
groundnut scheme in Nachingwea. Present organization of
the area. Economics of crop production: Yields, prices, costs
of production. Soya bean cultivation. Soya bean breeding.
Summary. Acknowledgements.
“The original place of groundnuts [peanuts] as the
most important crop in the area has now been take by soya
beans.” Starting in 1958, soya bean acreage first exceeded
that of groundnuts. The agricultural and economic reasons
for the importance of soyabeans are explained. It is expected
that new higher-yielding soya bean varieties, suitable for
mechanical combine harvesting, will contribute substantially
to the economic success of the scheme.
“The Overseas Food Corporation was established by
the Overseas Resources Development Act in 1948. One
of the duties charged to the Corporation was to secure
‘the large scale production of groundnuts, together with
crops rotational therewith or ancillary thereto, in Colonial
territories in East and Central Africa, and the marketing
thereof’ (Overseas Food Corporation Report 1948-49). One
of the areas in which the ill-fated ‘Groundnut Scheme’ was
developed was at Nachingwea in the Southern Province,
Tanganyika.
“Clearing of the land had been begun by contractors in
November 1947, and was in progress when the scheme was
taken over by the Overseas Food Corporation, but it was
not until the 1951 season that any large scale plantings were
carried out.”
Soya beans were first planted in 1951. “In 1957 it was
realized that soya beans could be an important production
crop and a decision was made to increase the acreage

appreciably in 1958, because of its high yield, low cost of
production and the higher premium price obtained for the
type of beans produced... The undertakings of the Overseas
Food Corporation in Tanganyika were transferred in March
1955 to the Tanganyika Agricultural Corporation.”
Table 5 (p. 208) shows the characteristics of 8 soya bean
varieties (name, source, 1957 yield in lb/acre, habit, days
to maturity, and seed colour). The varieties are: Malaya,
Benares and Glycine Ruggett (from Nigeria), Hernon 237,
Light Speckled, and R.184 (from Southern Rhodesia),
MIS28EB (from Indonesia), CNS (from the USA). Of these,
the two highest-yielding varieties in 1957 were Malaya
(1,996 lb/acre), and Hernon 237 (1,990 lb/acre).
Concerning habit of growth (p. 208): Indeterminate
varieties sometimes produce very rank growth, which often
lodges badly and is difficult to harvest. They have numerous
branches borne at a wide angle to the main stem and as many
pods on the side branches as on the main stem. Hernon 237,
which is indeterminate, is used in Southern Rhodesia as a
forage variety.
“Determinate varieties have fewer branches than
indeterminate ones and the branches are borne at a narrow
angle to the main stem. Most of the pods are clustered
thickly on the main stem and there are usually more pods
per flower stalk than in the indeterminate varieties. The
determinate varieties have a shorter period of maturity and
are smaller than the indeterminate varieties. Although the
determinate varieties are most efficient plants (especially
Light Speckled and R184) they are unsuitable for combining
due to the pods being borne close to the ground.” Address:
Botanist, Ministry of Natural Resources, Tanganyika.
873. Barnes, Harris H., Jr. 1960. Factors affecting the
relationship between cotton and soybeans. Soybean Digest.
Sept. p. 57-58.
• Summary: “Cotton is still king in the major cotton
producing sections of the Midsouth, but King Cotton very
definitely has a queen in Queen Soybean. These Southern
States account for 20% of the total crop of over 500 million
bushels. The South has risen again, as evidenced by a yield
in 1943 of 9.9 bushels per acre as compared to a yield of
23.2 bushels per acre in 1959 and a U.S. yield of 24 bushels
per acre last year. In my native state of Mississippi during
the last 15 years we have increased our bean acreage 1,000%
to a total this year of 1 million acres and have increased our
yields per acre almost 100%, from 12.5 in 1944 to 23 in
1959.
“My home county of Coahoma is a typical cotton county
in the Mississippi Delta, where the income from crops
amounts to $27 million, cotton accounting for 80%, soybeans
15%, and all other crops 5%. Cotton acreages have fluctuated
between 77,000 acres to 100,000 acres in the last 5 years,
while soybeans have had a phenomenal growth from 37,000
acres to 81,000 acres. Therefore, it can be easily seen that

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 543
the wedding of King Cotton and Queen Soybean has been a
very proper one and competition from corn, wheat, oats, rice,
and other crops has been lessened each year. It is true in most
Delta counties that the soybean acreage is about the same
as the cotton acreage. At the present time, Mississippi ranks
eighth in total production. With an increase this year of 3%
in soybean acreage, it will, with its 1 million acres, try and
top the national average yield per acre.
“No doubt, if you were to single out one factor
responsible for the expanded production and economic
growth of the soybean in the cotton-producing South, I feel
that research would head the list. Dr. E.E. Hartwig of the
Delta Branch Experiment Station at Stoneville, Miss., is
the daddy of the southern soybean. As coordinator of the
southern soybean work, Dr. Hartwig has done a wonderful
job in his breeding and selection work, to perfect varieties
that will produce well, hold the beans in the pod, and resist
the diseases common in this section. As most of you know,
Dr. Hartwig has been primarily responsible for the release
of the Lee, Hill, Hood, Dorman, Roanoke, and Jackson
varieties. It is impossible to estimate how much he has added
to the wealth of the South with the release of these varieties.
“He has also done much outstanding work on cultural
practices, such as dates of planting, rotary hoe work, and
planting in sod with the double-disk opener, not to mention
work on soybean diseases and his efforts to develop beans of
high protein content. I am sure we farmers will never be able
to repay him for the success he has brought us in the soybean
field since World War II.
“With research, better varieties, and cultural practices,
the extension service through its county agents has
with meetings, newspaper articles, and personal contact
endeavored to make the cotton farmer accept the soybean as
a real profitmaker and has striven to make us quit treating
it as a stepchild. Today, much more attention is being given
the soybean as a result of this missionary work by the
extension service and the satisfying results are easily shown
in increased acreages and income.
“Look for Other Crops: In the past, the cotton farmer
has looked for other secondary crops that would work well
with his cotton machinery and layout, and after trying corn,
wheat, oats, rice, vegetables, and other crops, most of the
farmers have settled on soybeans as the secondary cash crop.
This is not to say that these other crops are not grown. They
are grown to meet a demand for feed, and in the case of
small grains, to rid ground of noxious weeds with a program
of summer fallow in connection with the grain crop.
“In the cotton country, we have so-called cotton land
that is planted almost continuously in cotton, although
rotation would help in almost every case. This cotton land
is usually the easiest to work and usually the most grassfree. Beans are finding more favor as the years go by. At the
present time, there is more rotation with cotton and soybeans
than any other crop, as the soybean has been found to leave

land in better shape as far as the grass and weed problem is
concerned. As has been stated, with more attention being
given to beans, more work is being done on pre-emergence
with chemicals and chopping or roguing of the bean fields
during the growing season. This has made for greater yields,
easier fields for combines, and less grass and weedseed for
crops to follow in the future.
“We have found, too, that soybeans work in well with
our cotton in the timing of the crop and with the better
utilization of our cotton machinery. Thanks to Dr. Hartwig,
we wait now until May 1 to start planting our beans, whereas
in the past we have had a real rat race trying to plant the
cotton and the soybeans about the same time in the middle of
April, resulting in poor planting of both crops and reduced
yields and extra weed control costs in the beans. Very few
beans are planted prior to May 1 and our planting continues
until after the small grain harvest, when we usually plant in
the undisturbed sod with the double-disk openers and are
able to put our seed in the moisture for fast germination, with
very little expense in land preparation.
“Our bean land is prepared with our cotton equipment
and is planted in much the same manner. We usually plant on
a slight bed with a four-row planter that has had the cotton
plates and bottoms removed, and the bean bottoms and bean
plates installed. We do have some bunching of beans, due to
the flexible seed tubes on some planters, but generally the
cotton planters work very well and we are able to get our
recommended 12 to 15 seeds to the foot.
“Cultivation is done with our regular cotton cultivators,
usually set up for 38- to 40-inch rows. It is a simple matter to
go right into a bean field from a cotton field and not change
the settings on the cultivator. Our beans are plowed until
they lap in the middles or at a time we feel that we are doing
damage to the beans, even with fenders on the cultivators.
“Harvest is principally with self-propelled combines
with 12- to 16-foot cutterbars. These same combines are used
earlier in the year for the harvest of small grains or clovers.
They are generally used more during the year than the
mechanical cotton picker that works about 60 days per year.
There is much interest in the South, as there is elsewhere,
in the close-row spacings of soybeans. This type planting
is easy for us to accomplish with the rear mounted tool bar
type planter and cultivator. Cross planting with regular width
planters has also been done on clean fields or fields where
broadcast chemicals have been used with much the same
increases in yields. It is also common now to see most farm
trailers built to haul either soybeans or cotton, with solid
metal sides built up to the bean load limit and the higher
sides made of expanded metal to accommodate the greater
quantities of the lighter cotton.
“For the most part, cotton takes the high road or the
high sandy ridges, and soybeans take the low road, or the
lower depressional clay soils. Most of the varieties are well
suited for this type of soil and do well, after the farmer has
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successfully gotten them up to a good stand. Some of this
land, being so low, is planted to an early maturing variety to
enable the farmer to harvest the beans before the winter rains
make combining impossible and to also enable the farmer
to break or prepare this land in the fall and avoid the pitfalls
of trying to prepare ‘buckshot’ ground in the spring for
planting.
“Beans have not done too well on some of the lighter
soils and this has worked out very well in shifting the cotton
and the corn to the higher ridges. One reason that chemicals
probably have not shown up too well on beans is the fact that
all pre- and post-emergence chemicals tend to perform better
on the lighter soils.
“In our area, we do not feel that we have satisfactory
chemicals to control the grasses and weeds in our soybean
fields and we are looking forward to the day that we can
obtain good chemical control of weeds and grasses–
Johnsongrass, bermuda grass, coffee weed, nutgrass, and
other grasses that are common to the heavier soils that
are principally devoted to the production of soybeans”
(Continued). Address: General Farm Manager, King &
Anderson, Inc., Clarksdale, Mississippi.
874. Barnes, Harris H., Jr. 1960. Factors affecting the
relationship between cotton and soybeans (Continued–
Document part II). Soybean Digest. Sept. p. 57-58.
• Summary: (Continued): “This year for the first time, the
Department of Agriculture has permitted the planting of any
number of rows of soybeans in our strip-planted cotton, that
is cotton planted four rows and four rows fallow. In these
skips, some of us planted two normal rows, four normal
rows, and in some cases, four close 24-inch rows. These
beans for the most part were planted late in June so as not
to detract from the cotton yields. We have high hopes of
making good yields on these late planted beans, and also
that the beans will not draw too heavily on the moisture and
nutrients required by the cotton to reduce the cotton yields.
“These beans will be harvested with 8- to 10-foot header
combines and in some cases will not be harvested until after
the cotton harvest is completed, when the combining can be
done with the regular wide header combines.
“So you see, we have not interplanted beans with cotton
at the present, but we are planting side by side. With this
practice, also, we will rotate the cotton to the bean land in the
following year, and take advantage of the humus left by the
bean crop.
“The four close rows present problems in cultivation,
but the four and two normal rows offer no problems in
cultivation, poisoning, or defoliation with ground machinery.
We feel that the beans will benefit from the extra space on
the outside rows much the same as cotton does, and it could
mean, as it does in cotton, an increase in yield of 30%.
“I feel that the future holds much for soybean production
in the cotton-producing areas of the South. It is felt that

most farmers will continue to do a better job each year with
the production management of this crop. Of course we are
limited in cotton production by acreage restrictions. Should
these limitations remain the same, I look for larger acreages
and more return per acre.
“Much land is being fallowed and planted to small
grains each fall, with the purpose in mind of cleaning and
ridding the fields of weeds and grasses to the point that
soybeans can be satisfactorily grown. This land will come
into production during the next year or two. Should the
planting of beans in the fallow strips prove to be a good
practice, I believe a considerable acreage will come in here.
“We have set our goals at an average 35 to 40 bushels
production. With average costs of production running $20
to $25, there can be a very nice cash income for us on this
crop. We have good markets at the oil mills and elevators,
and most farmers have storage of some sort.” Address:
General Farm Manager, King & Anderson, Inc., Clarksdale,
Mississippi.
875. Soybean Digest. 1960. Honorary life members
[American Soybean Assoc.]: Dr. E.E. Hartwig and Dr.
Frederick Dimmock. Sept. p. 8.
• Summary: Dr. Edgar E. Hartwig, who has played a
leading role in the rapid growth of soybean production in
the southern United States, was born in 1913 at Wheaton,
Minnesota. He received his bachelor of science degree from
the Univ. of Minnesota and his PhD degree from the Univ. of
Illinois. In 1943 he joined the southern soybean improvement
program in cooperation with the North Carolina Agric. Exp.
Station.
“In January 1949 he became coordinator of the
southern soybean improvement program at the Delta Branch
Experiment Station, Stoneville, Mississippi, which position
he still holds. Dr. Hartwig has had a major part in the
development and release of the following soybean varieties:
Roanoke, Jackson, Dorman, Lee, Hood and Hill. In recent
years more than 90% of the soybean acreage in the Midsouth
has been planted to these varieties.”
Note: Edgar E. Hartwig died on 11 May 1996 in
Mississippi at age 82. He had been residing in Leland,
Washington Co., Mississippi.
Dr. Dimmock was born at Edgware, Middlesex County,
England in 1896, and came to Canada at the age of 15. “He
received his BSA degree at McGill University in 1923,
his MSA degree in 1925, and his PhD at the University
of Nebraska in 1947. Dr. Dimmock served as assistant
agrostologist at the Agricultural Experiment Station,
Harrow, Ontario, from 1923 to 1928, and was transferred
to the forage crops division, Experimental Farms Service,
Canada Department of Agriculture at Ottawa, Ontario,
in 1928. He has been in charge of the soybean and corn
breeding programs at Ottawa since 1928... He has had charge
of the program of soybean investigations for the Canada
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Department of Agriculture since it was initiated in 1924.
During the 6 years he was at Harrow he developed and
distributed A.K. (Harrow), and later Harman, the selection of
which he began at Ottawa.
“The program of soybean research which he initiated
at Ottawa has resulted in the development and distribution
of the following early-maturing varieties of soybeans, most
of them from hybridization: Mandarin (Ottawa), Capital,
Kabott, Pagoda, Comet, Acme, and Merit. These varieties
have contributed greatly to the development of a successful
soybean industry in Canada, and have been of great
importance in the northern United States.”
Photos show Dr. E.E. Hartwig (with Jake Hartz, Jr.,
who introduced him at ASA’s 40th convention in Memphis,
Tennessee) and Dr. Frederick Dimmock (with ASA vice
president Charles V. Simpson presenting the award, and
K.A. Standing of Chatham, Ontario, who introduced Mr.
Dimmock).
876. O’Brien, Donald K. 1960. Early risers save the most
soybeans. Farm Journal (Eastern Edition) 84:52. Oct.
• Summary: If you start your combine rolling at 6:00 A.M.,
you’ll harvest an extra $2 to $3 per acre, say Ohio State
University scientists. The additional morning moisture helps
the beans to stay on the stalk and in the pod while they’re
going into the combine. Also discusses other factors that help
a combine to increase yields.
877. Hecht, Reuben W.; McKibben, Eugene G. 1960. Power
and efficiency: efficiency of labor. Yearbook of Agriculture
(USDA) p. 317-31. For the year 1960.
• Summary: Page 328: “The biggest gains in labor efficiency
have been for the feed and food grains and oil crops, among
them corn, wheat, and soybeans, which are among the most
completely and effectively mechanized. Farmers in 19561958 pro duced more than six times as much oil crops, six
and two-thirds times as much food grains, and almost six
times as much feed grains per man-hour as in 1910-1912.”
878. Hudspeth, Elmer B., Jr.; Dudley, Richard F.; Retzer,
Henry J. 1960. Planting and fertilizing, Yearbook of
Agriculture (USDA) p. 147-53. For the year 1960.
• Summary: Page 147: “The method and equipment used
in planting seed can make the difference in getting or not
getting a stand.
“Planting may be done on the flat surface of a field, in
furrows, or on ridges and beds. Flat planting generally is
practiced where natural moisture conditions are favorable.
Much of the corn and soybeans are flat planted in the North
Central and Eastern States.
“Furrow planting (or lister planting) is common in
sections of limited rainfall for such row crops as sorghum,
corn, and cotton,...”
Page 148: “O.B. Wooten, E.B. Williamson, and F.E.

Fulgham at Stoneville, Mississippi, compared doubledisk seed furrow openers to sword openers on heavy clay
soils. The disk openers required less power and equipment
for seedbed preparation, scoured better in moist soil, and
conserved moisture because only a narrow furrow was
opened. Better stands of soybeans were produced with the
double-disk openers than with sword openers when dry
weather followed planting.”
879. Miller, Herbert F., Jr. 1960. Power in the harvest: swift,
untiring harvest help. Yearbook of Agriculture (USDA) p.
164-83. For the year 1960.
• Summary: Page 167: “Besides wheat, oats, and barley,
combines are used for harvesting soybeans, grain sorghums,
rye, oats, flax, peas, dry beans, rice, clovers, alfalfa, timothy,
lespedeza, millet, lupines, and safflower.
“More details about combine adjustments for harvesting
such crops are given in Farmers’ Bulletin No. 1761,
“Harvesting with Combines,” by R.B. Gray. Copies can be
had by writing to the Office of Information, U.S. Department
of Agriculture, Washington 25, D.C.”
Page 176: A photo caption states: “This is an all-crop
fertilizer drill with grass seeder and press wheel attachment.
The photograph below of a farm near Tennille, Georgia,
demonstrates a major result–timeliness of operations–of new
machines and practices. Soybeans are being mulch planted in
grain stubble directly after the combining of the crop. There
is a saving in cost and moisture. Soybeans can be planted 7
or 10 days earlier than with other methods.”
880. Vermeer, James; Black, Donald T. 1960. Costs of farm
machinery. Yearbook of Agriculture (USDA) p. 339-46. For
the year 1960.
• Summary: Page 341: “Multipurpose harvesting machines
have been put on the market. Forage harvesters, with slight
adaptations, can be used to harvest green feed from standing
grass and legumes, wilted grasses for silage, hay, and row
crops, such as corn and sorghum for silage. Combines can
be adapted to harvest small grains, soybeans, and corn for
grain.”
Pages 344-45: “The cooperative ownership of machines
provides another way of reducing investment per farm and
spreading the fixed costs over a larger volume of work.
“Because harvesting machines require relatively large
investments and are used only a few days a year, they are
the ones that are most frequently owned cooperatively. For
cooperative ownership to be successful, however, stability
of tenure of the operators is highly desirable. The timing of
the use of machines on the cooperating farms also requires
some planning. For example, two or more farmers could
use one combine if they planted some early, midseason, and
late maturing varieties of small grains and soybeans. Some
jobs, such as filling silos, usually require more help than is
available on one farm. The cooperative ownership of silo-
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filling equipment is a natural arrangement among farmers
who exchange work.”
881. Baker, E.J., Jr. 1961. Combine: Reflections. Implement
& Tractor (Kansas City, Missouri) 76(4):35-36. Feb. 1. [1
ref]
• Summary: First the author reprints a prophetic editorial
he wrote 36 years ago in the 20 Nov. 1924 issue of Farm
Implement News. That prophetic editorial began: “The recent
tests of a combined harvester in Illinois in harvesting soy
beans may prove a milestone in the extension of the use of
this great labor-saving machine from the comparatively dry
grain growing sections of the west to the eastern part of the
country more blessed with rainfall.”
It was the soybean that turned out to be responsible
for the introduction of the combine into the eastern United
States.
He then reflects on the history of the combine and the
developments that were necessary to make it a practical
and widely used farm machine. In the USA during the early
1900s, combines were made and used only in California. No
effort was made to sell them to the “humid east” because
it was widely believed that no small grain containing more
than 14% moisture could be combined and the grain stored
without overheating and spoiling.
Meanwhile in Australia, starting as early as 1843, a large
market had developed for a harvesting machine that stripped
the kernels from the stem but did not cut the stems; it left the
winnowing to a later operation. In 1884 Hugh Victor McCay
of Sunshine, near Melbourne, perfected a stripper-harvester
that cleaned the grain after stripping it. This as similar
competitive harvesters which followed revolutionized grain
harvesting “Down Under” and later, by exports, in Argentina.
These developments prompted North American makers
of harvesting machines to follow suit. In 1901 Massey-Harris
(MH) of Toronto (Ontario, Canada) began production of a
stripper for export; in 1904 the International Harvester Co.
(IHC) of Chicago, Illinois, did the same. Amazingly, neither
company sold these machines to their domestic markets.
But they both began to think about making smaller versions
of the huge California combines, which were harvesterthreshers rather than strippers. Thus, in 1910 Massey-Harris
introduced a 10-foot reaper-thresher which had a cutterbar;
it would be sold to the export markets of Australia and
Argentina; in 1914 International Harvester did the same. Not
long after, a market for combines developed in “dry” Kansas.
Holt machines got there first, with IHC not far behind. At
that time, MH had no sales organization in the USA.
The some time in 1923 or early 1924 Farm Implement
News (FIN) received a letter from a subscriber in downstate Illinois. He was also an IHC dealer. He explained that
one of his big customers [one of the Garwood Brothers of
Stonington] was raising that newfangled crop, the soy bean,
on a large scale, and he thought he could harvest them better

if he had a combined harvester. He was willing to buy and
use it at his own risk. IHC had discussed the matter at its
headquarters and refused to ship a combine to Illinois under
any circumstances, since it believed that combining any crop
was impractical in any humid region such as Illinois. So,
enquired the dealer, could FIN suggest any other source of a
combine for his customer. Mr. Baker referred the subscriber
to the Massey-Harris Co. of Canada as the only possible
source of a moderate-sized machine, but knowing full well
that MH did not sell in the USA. After some correspondence
and reflection, Massey-Harris shipped the combine to
Illinois, “and may even have sent an expert to see that it was
set up and operated right.”
The editorial in FIN described not only first successful
combining of soy beans in Illinois–but also the first
successful use of a combine on any crop east of Kansas.
Before 1925 all combines were pulled by horses or
a tractor. In 1925 the first self-propelled combine was
introduced in Australia. Named the Sunshine auto-header,
it was developed by Headlie S. Taylor of H.V. McKay
Pty., Ltd., of Sunshine, Australia. In 1939 Massey-Harris
introduced the first self-propelled combine in North
America. Its design had been perfected by the time World
War II began and the demand for wheat skyrocketed. But
steel was in very short supply during the war, and needed
for crucial military operations. A man named Joe Tucker, a
Michigan-born expert in heavy machinery with good ideas
and irresistible drive, joined Massey-Harris at that fateful
moment. He started the “Harvest Brigade” and persuaded the
U.S. government to ship scarce domestic steel to a Canadian
company so it could make combines to harvest American
wheat. This, in turn, helped prevent delay of farmer
acceptance of the new technology. Details of the history of
the Harvest Brigade success are given.
Photos show: (1) A man with a big smile stepping onto
a machine bearing a large white sign: “Massey-Harris, SelfPropelled, Harvest Brigade.” (2) Front view of a MasseyHarris self-propelled combine working in a field.
882. Baker, Elmer J., Jr. 1961. Combine reflections.
Implement & Tractor (Kansas City, Missouri) 76(4):35-36.
Feb. 1. [1 ref]
• Summary: The first column of this article was an editorial,
about the first use of a combine to harvest soy beans in the
United States, first published 36 years ago in the 20 Nov.
1924 issue of Farm Implement News. The rest of the article
reflects on both the editorial and the rise of the combine in
the USA.
It was! Considerable water went over the dam before the
Reflector wrote this editorial back in 1924. First there was
the combine development necessary to provide the machine
that so worked.
“Except on the Pacific Coast no combines had been
built in North America since the successful demonstration
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of the Moore-Hascall machine of Kalamazoo, Michigan, in
1836, 10 years before the McCormick reaper was produced
commercially. But the Moore-Hascall machine a few years
after its original demonstration was shipped around the
Horn to California, was there put to work and operated
successfully until it burned up in the field one hot day.
Probably a box got hot.
“Other machines patterned after it were soon built in the
unique shops that have characterized California agriculture
from that day to this. And there they stayed for decades,
being improved and enlarged and metamorphosed from
mule power to mechanical. No effort was made for years
to sell them in the ‘humid east,’ because it was considered
axiomatic that no small-grain over 14 per cent moisture
could be combined and the grain stored without heating and
spoiling.”
“In the meantime a sizable market for once-over
harvesters had developed in Australia, starting with the
invention of the stripper-harvester by John Ridley in 1843,
a machine which stripped the kernels instead of cutting the
stems but left the winnowing as a second operation. Then
in 1884 Hugh Victor McKay of Sunshine, near Melbourne,
perfected his stripper-harvester which by cleaning the grain
after stripping produced a clean grain sample in a once-over
operation in the field. These machines, and other competitive
units which followed of similar design, revolutionized
grain harvests in the Antipodes. More than 10,000 Sunshine
harvesters alone were exported to the Argentine in later
years.
“Any export volume such as this was bound to galvanize
the North American harvesting machine producers, with the
result that Massey-Harris of Toronto went into production
on stripper-harvesters for export in 1901 followed by the
International Harvester Co. of Chicago in 1904. Neither
company sold these machines in their domestic markets.
“With no background of pride in the stripping principle,
while long habituated to the cutting of grain, both MH and
IHC toyed with the idea of making moderate-size combines
which cut the grain in the manner of the behemoth California
machines. The outcome was the introduction in 1910 by
Massey-Harris of a 10-ft. reaper-thresher having a cutterbar
with the intent of confining its sale to the export markets
in Australia and the Argentine. International Harvester
followed suit in 1914 with a machine which brand-marked
its McCormick ancestry in the use of one big main wheel,
one smaller grain wheel and another for the foretruck–binder
style.
“It was not long after that a spotted demand for
combines developed in “dry” Kansas. Holt machines
pioneered, but IHC could not have lagged much behind. At
that time, MH had no sales organization in the U.S. This
was the status quo for about a decade. No effort was made
to sell combines in the ‘humid east,’ and U.S. manufacturers
refused to stick out their necks providing them even though

the would-be buyer offered to throw gold over the transom
with his order.
“Then some time in 1923 or early 1924 a letter reached
Farm Implement News office from a dealer subscriber
downstate in Illinois. He was a Harvester dealer too. He said
that one of his big customers was raising those newfangled
soy beans on a big scale and thought he could harvest them
better if he had a combined harvester. He was willing to buy
it, pay for it and use it at his own risk. The dealer said he
had taken the matter up with the Springfield branch and it in
turn with the Chicago general office. The company refused
to ship a machine under any circumstances. It advised that
combining was quite impracticable in humid regions, such
as Illinois. So, continued the dealer, could FIN suggest any
place he could buy a combine for his customer, whose name
was given but we can not recall it with any certainty now.
Something tells us it was Garwood Brothers of Stonington,
Illiois, but that’s only a hunch.
“The Reflector referred our subscriber to Massey-Harris
Co. at Toronto, Ontario, as the only possible source for a
moderate-sized machine, with full knowledge that at that
time Massey-Harris did not sell in the States. This time, after
correspondence and reflection, Massey-Harris shipped the
combine and may even have sent an expert to see that it was
set up properly and operated right.
“The editorial about successful combine harvesting of
soy beans in the Nov. 20, 1924, issue of FIN was one result.
What has occurred since is visual history in the making with
the once-over combining of corn with two- and four-row
corn heads the latest revelation.
“Incidentally it was a long time after the successful
demonstration of the first successful self-propelled combine
before such machines were produced in North America.
Back in 1925, Headlie S. Taylor of H.V. McKay Pty., Ltd.,
of Sunshine, Australia, developed the Sunshine auto-header,
as he called it. This self-propelled combine not only proved
its practicability in Australian harvests but attracted exports
in quantity to Argentina. There the machines were observed
by Tom Carroll, himself an Australian-born engineer but then
employed by Massey-Harris of Toronto, and upon his return
he designed the first Massey-Harris SP. It was just in time
to have all the bugs worked out by the time World War II
demand for wheat skyrocketed.
“It just happened that a Michigan-born heavy-machinery
man with ideas and irresistible drive had joined the MasseyHarris organization at that fateful moment. He conjured up
the Harvest Brigade idea to salvage loss-threatened wheat
fields of the High Plains. He was able to sell his idea in
Washington and to wheedle out of the inadequate steel
pool the tonnage necessary to make the thousands of S.P.
combines called for in the Harvest Brigade plan. As a result
of his persuasive power, domestic steel, out of irreplaceable
stocks, was sent to the Canadian manufacturer to make
combines to harvest American grain. The Harvest Brigade
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was organized and operated with magnificent success.
“The man who did this was Joe Tucker. The nerve of
some guys!
“Editor’s Note: Joe Tucker still has plenty of new ideas
and an abundance of irresistible drive. He is currently...”
Photos show: (1) “Self-propelled combines first
introduced in 1939 by Massey-Harris got a quick market
boost from now famous ‘Harvest Brigade’ sparked by Joe
Tucker.” (2) “The Massey-Harris self-propelled combine
hit the market just as World War II started. The ‘Harvest
Brigade’ promotion helped get scarce metal for production
and thus helped prevent delay of farmer acceptance.
Note: This magazine is celebrating its 75th anniversary
(diamond jubilee) with “A backward glance, but focus on the
future.” Address: Editor, I&T.
883. Mississippi Farm Research. 1961. Late planting aids
control of weeds in soybean crop. 24(2):1, 8. Feb.
• Summary: “Pre-Planting Treatment: Since soybeans are
planted in late spring or early summer, shallow pre-planting
cultivation may be used as a means of controlling one or
more crops of early weeds. Very shallow disking, plowing,
use of harrows or rotary hoes or tillers should destroy the
weeds and form a shallow mulch. Where annual weeds such
as crabgrass, Brachiaria, goosegrass, pigweed, and annual
morningglory present early-season weed problems the use
of herbicides may be warranted. Two kinds of treatments for
controlling these weeds are recommended.
“Pre-Emergence Treatment: NPA, and Na-PCP are
recommended for trial use on soils having textures of
medium sandy loam to clay loams. Rates for various soil
types are presented in Table 17.” Address: Mississippi.
884. Shaw, W.C. 1961. Weeds: a challenge to efficient
soybean production. Chemical research offers an almost
unlimited possibility for weed control in soybeans–but more
research will be needed. Soybean Digest. April. p. 6-9. [4 ref]
• Summary: Contents: Introduction. Weed control research.
The fate of herbicides. Extent used on farms (“Herbicides
are now being applied on 1 of every 10 acres of cultivated
land”). Total farm problem. Basic research, key to progress.
This article begins: “Weeds are among the greatest
contributors to soybean production costs. They compete
with the crop for water, light, and mineral nutrients. Weeds
increase the cost of labor and equipment, reduce the quantity
and quality of soybeans and harbor insects and diseases
which damage the crop.
“The average cost of all tillage in soybean production is
estimated at 14% of the value of the crop. It is also estimated
that at least one-half of the tillage required in producing
soybeans is due to the presence of weeds. This means that
our farmers are losing 7% of the value of their crop each year
due to the increased tillage required to control weeds. To
this amount must be added an additional loss of 10% due to

reduced yields, lowered quality and weed control costs.
“It is estimated that the total reduction in soybean yields
due to weeds averages about 4 bushels per acre, resulting in a
loss of $200 million each year (1). The single most important
objective of fundamental and applied weed control research
is to reduce these annual weed losses in soybeans.
“The weed problem in soybeans varies slightly in the
southern and northern production areas, but many weeds are
troublesome in both areas. These include pigweed, annual
grasses, cocklebur, ragweed. morning glory, and smartweed.
To this list must be added Canada thistle, jimson weed,
velvetleaf, and foxtail in the North, while troublesome weeds
in the South include Johnsongrass, coffee weed, horseweed,
indigo weed, crabgrass, and others. What can farmers do to
reduce weed losses? They must look to an expanded weed
research program in chemical weed control. The answers are
not available today.
“The importance of fundamental science in contributing
to our well-being has been illustrated many times. Basic
research in the field of physics and chemistry led to the
development of atomic energy. The sulpha drugs, penicillin,
and the other antibiotics are the products of fundamental
research in medical science. Selective weed killers resulted
from fundamental research in the plant sciences.
“Weed Control Research: Our agricultural progress
has been characterized by the discovery, development,
and utilization of various forms of energy. Progress in
weed control has also been closely associated with the
development and utilization of human, mechanical, and
chemical energy. Our early weed control practices were
hand methods, utilizing human energy. Hand methods were
later gradually reduced and partially replaced by hand hoes
and other hand tools. Additional progress was made in weed
control as a result of the discovery of automotive power.
This advancement made it possible to use tractors for more
efficient weed control through better tillage and cultivation
practices. These developments represented a gradual but
steady increase in the mechanization of weed control
practices in soybean production.
“Our progress in weed control research in soybeans has
been closely correlated with advances in other production
practices. But progress in chemical weed control has been
slow. Three important developments in chemical weed
control were the discovery of pre-emergence methods,
development of subsurface application techniques, and low
pressure-low gallonage applications of herbicides.
“Weed research in soybeans since 1947 has resulted in
the development of promising herbicides for pre-planting
soil-incorporated, pre-emergence, and post-emergence
treatments. The discovery, development, and introduction
of new herbicides for weed control in soybeans has resulted
in steady improvements but none of the herbicides available
today are as effective as required for widescale acceptance
and use in all production areas.
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“New herbicides are being introduced at a rapid rate
which justifies intensive evaluation. For example, many
new chemicals are being evaluated to determine which is
the most effective for controlling weeds in soybeans without
residual toxicity to other crops grown in rotation. Weed
research scientists know that a wide variety of environmental
factors and soil properties influence the initial effectiveness
of herbicides on weeds as well as their residual effects on
soybeans and crops grown in rotation. Thus, new herbicides
must be evaluated on a wide variety of soil types and
under the different environmental conditions occurring in
the soybean production areas in the United States. Weed
scientists are encouraged by this rapid development of
new herbicides and are particularly pleased that a good
many of them, such as 3-amino-2,5-dichlorobenzoic acid
(ami-ben), 2-chloro-N,N-diallylacetamide (CDAA), N-1naphthylphthalamic acid (NPA), 4,6-dinitro-o-sec-butylphenol (DNBP), pentachlorophenol (PCP), and others
appear promising for the control of weeds in soybeans
(2). The fundamental and applied research necessary to
determine the effective safe use of these chemicals for
controlling weeds in soybeans in various production areas of
the United States is enormous and research has not been able
to keep pace with the needs.
“Excellent progress has been made as a result of
fundamental investigations on the formulation of selective
herbicides; the penetration, absorption, and translocation
of herbicides in weeds and crop plants; the sites and
mechanisms of selective action of herbicides; the fate
of herbicides in the soil; and the effect of soil-applied
herbicides on subsequent crops grown in rotation.
“Many people have trouble understanding specifically
what fundamental research studies can contribute to an
effective weed control program. Basic research on the effects
of chemicals on plants and soils has (a) provided information
which makes it possible for us to more efficiently utilize the
herbicides presently available, (b) aided in the development
of more sensitive methods for discovering and evaluating
new herbicidal compounds, (c) aided in explaining the
tolerance or susceptibility of different species and varieties
of plants to herbicides, (d) helped to explain why some
chemicals possess herbicidal properties and certain
closely related derivatives do not, and (e) has provided
information critically needed for the systematic synthesis and
development of new and more efficient herbicides for weed
control in soybeans.
“The Fate of Herbicides: In recent years, herbicides have
demonstrated outstanding potential for the selective control
of weeds in crop production. If maximum benefits are to be
realized from this vast, versatile, efficient, and economical
source of energy, we must develop a fundamental knowledge
of the effects of herbicides on plant growth and their fate in
plants, soils, animals, and humans. The fate of herbicides in
plants then becomes a critically important aspect of chemical

weed control in soybeans. It is an additional dimension in
weed control research which must be more fully understood
if we are to realize maximum benefits from the wide use of
chemicals for weed control and for crop production in a wide
variety of ways on American farms (3).
“The fate of chemicals in plants is a relatively recent
subject for scientific investigation. In view of the complexity
of the subject, it is not surprising that after 10 years of study
we still know comparatively little about the metabolism of
herbicides in plants.” Address: Plant Physiologist, Crops
Research Div., Agricultural Research Service, USDA.
885. Bellinger, Page L.; Lamp, Benson J., Jr. 1961. You can
cut soybean losses. Successful Farming 59(9):52-53, 83.
Sept.
• Summary: “Combines can thresh and clean grain at 98
to 99% efficiency if properly adjusted. Yet, many combine
operators lose 1/3 of their soybean crop.” Up to 15% of total
losses may occur before you begin harvesting, due to preharvest shattering. But 80-90% of total losses occur during
harvesting.
886. Calland, J.W. 1961. Needed research on soybean
production. Soybean Digest. Sept. p. 76-79.
• Summary: “Why do we need soybean production research?
“Well, some of our most important farm crops such as
corn, wheat, and cotton are in serious surplus. This has been
costing us billions of dollars in crop payments, storage and
disposal costs. This situation has even led to a juvenile kind
of thinking on the part of some people who say, ‘Why not
stop crop production research?’ which is just about as logical
as to stop cancer research to prevent overpopulation of the
world.
“Maybe it would take 10 years after production research
was cut off for crop pests, lack of new improved varieties,
and a hundred other things, to reduce crop production to fit
our annual needs. Then you and I know it takes another 10
to 15 years after research is started again before it can result
in materially increased crop production. What a mess both
our food supply and that of the hungry nations of the world
surely would be in before that quarter century was over.
I recently heard a speaker say, ‘Folks who think like that
should still be wearing diapers. For instance,’ he continued,
‘imagine, if you can, just where you would get the crop
scientists when you got ready to turn research on again.’
“But soybeans are not a surplus crop. Soybeans are our
great replacement crop. Doubling the acreage of soybeans
during the 1950-60 decade alone removed 10 million acres
from other crops, most of which are in surplus position.
Had it not been for the transfer of these 10 million acres, the
surplus problems of corn, wheat, and cotton would be far
greater than they are today, and their prices would doubtless
be even lower than they are now. Without the 24 million
acres used in soybean production, the problems of American
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agriculture would be far more acute than is true today.
“The tremendous increase in soybean production
has given U.S. consumers adequate quantities of highly
nutritious oil for shortening, margarine, and salad oils at
reasonable prices. It has also supplied the protein that has
enabled us to produce the livestock and poultry products–
meat, milk, and eggs–that make the U.S. consumer the best
fed in the world on a lower proportion of income than any
other nation at any time. This efficiency in livestock and
poultry production has come only through the availability of
high quality protein at reasonable prices.
“In the period of 12 years export markets have grown
from nothing to 142 million bushels from the 1959 crop–and
every bushel was exported for dollars. This was one-fourth
of our soybean crop. All together, the soybeans, oil and meal
exported from our 1959 crop totaled close to $500 million.
No soybeans are in storage today-all have gone into channels
of consumption. This is the crop we need more of.
“The use of soybeans and soybean products can be
greatly increased both at home and abroad, provided we do
not price them out of both domestic and foreign markets.
“Jacking up the price of soybeans by short crops,
government payments, or other means may do exactly that;
destroy markets, turn a large part of the crop over to the
government, surplus the crop, and bring on acreage controls–
which is something nobody should want. Particularly when
there is a much better way to increase the growers’ return
per acre of soybeans, increase uses, exports, and markets,
continue an increasing production and take additional acres
out of surplus crops.
“This should and can be done by increased production
research–raising the average yield 5 to 10 bushels per acre.
Increasing yield only 1 bushel will return more than $60
million annually to growers. A 5-bushel increase, which, I
believe, increased research costing not more than $300,000
a year, could readily bring about within a very few years,
would mean some $300 million increased income to growers
on their present acres.
“There are few places where the need for increased
agricultural research is more apparent than in the area of
increased soybean production.
“The Advisory Board: For the past 12 years the advisory
board of the National Soybean Crop Improvement Council
has been meeting annually in 2-day sessions to consider
soybean production problems and research needed to
improve both the quality of soybeans and the efficiency of
producing them.
“The board is composed of representatives of the Land
Grant Colleges of Agriculture and Experiment Stations of
22 of the most important soybean producing states, the U.S.
Regional Soybean Laboratory, and the soybean section of
Agricultural Research Service.
“These annual meetings have provided the opportunity
for each representative to report on all soybean work being

done at his institution, and to keep well informed on the
production problems of each state and area, as well as the
research projects, tests, and experiments being conducted in
an attempt to solve these various problems.
“The 12th annual meeting held last month was attended
by 38 delegates. Incidentally 21 of them brought their wives
along. So, you see the distaff side of the house also is vitally
interested in these meetings. The program of these annual
meetings is usually confined to some two of the important
phases of improved soybean production. This year one
complete session was devoted to soybean breeding. The
second session was devoted mainly to reports on current
research projects dealing with the effect of light on the
soybean plant and seed, nodulation research, and the three
research projects on the nutrition and physiology of the
soybean now in progress at Purdue, Illinois and Iowa State.
“Since these were technical papers, the best way
I can report to you on them is to tell you that the Crop
Improvement Council mimeographs the proceedings of each
annual meeting as an addition to available soybean literature.
Bob Judd has been authorized to supply up to 30 copies of
the proceedings of the 1961 meeting to those of you who will
ask him to mail you a copy.
“An outstanding report was delivered at this meeting
by Dr. H.A. Borthwick, chief scientist at the USDA’s
Plant Physiology Pioneering Research Laboratory at
Beltsville. His subject was, ‘The Effect of Light on Plant
Growth.’ Dr. Borthwick traced the history of the research
which culminated in the discovery and description of the
pigment phytochrome, which is the receptor of light in
photoperiodism and in various other plant phenomena.
“Phytochrome was determined to be the substance
where the activation of biochemical sequences leading
to the very diverse manifestations of growth occur. The
recognition of phytochrome and its role in plant growth has
been heralded as a very definite breakthrough in the science
of plant growth, it being the key to growth changes in all
plants.”
Note: This is the earliest document seen (Aug. 2019)
which contains the world “phytochrome.”
“Needed Research: If the soybean crop is to continue to
expand, take more acres out of surplus crops, and provide
reasonably priced oil and protein for our increasing livestock
and poultry, cheap food for our own people, and supplies
for our friends abroad, and at the same time provide a fair
return to the farmer, then additional research to improve
the efficiency of the soybean plant is imperative. Careful
study indicates that increased research in the general areas
of (1) weed control, (2) diseases, (3) soybean breeding,
(4) physiology and nutrition, and (5) nodulation would be
likely to uncover the facts needed to produce soybeans at a
definitely lower cost per bushel.
“Weed control is the farmer’s No. 1 problem in soybean
production today. Weeds cost soybean growers $150
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million annually. There are no acceptable chemicals for
economically controlling weeds in soybeans. Farmers spend
millions of dollars and millions of hours of labor trying to
control weeds by cultural operations. In the Agricultural
Research Service not a single scientist is devoting full
time to the control of weeds in the soybean crop. Yet it is
generally agreed among those studying the weed problem
that the need for finding economical weed control methods is
more important for soybeans than for any of the competing
crops.
“A safe, reasonably priced pre-merge chemical that
would control weeds for the first 3 weeks after planting
would enable farmers to plant the soybean crop solid with
the grain drill, increase yields, eliminate cultural operations,
and materially reduce production costs.
“The weedseed content of the soybean crop as harvested
and marketed in the United States and in world markets has
become a major problem. The possible toxicity of crotalaria
seed, jimson weed seed, and morning glory seed has focused
further attention on the need for proper weed control as
a means of producing a more acceptable product for the
soybean market.
“This important problem of weed control surely could
quickly be resolved by the team approach. Agronomists and
plant physiologists with supporting scientific aids, located in
the four major areas where the weed problems are different
and working exclusively on weed control in soybeans,
could be expected to solve the problem in a very few years”
(Continued). Address: National Soybean Crop Improvement
Council.
887. Coker’s Pedigreed Seed Co. 1961. Coker’s soybean
catalogue–1961 breeder’s registered seed. Hartsville, South
Carolina. 16 p. 28 cm.
• Summary: The top half of the cover shows a photo of
Henry W. Webb, breeder of Coker’s Hampton soybean,
standing in a field of this new variety. Below that:
“Introducing for 1962! Hampton–A high yielding, disease
and shatter resistant variety for the Southeast.” In the lower
left is a heart-shaped logo containing the words “Coker’s
Pedigreed Seed–Blood will tell.” “The South’s foremost
seed breeders.” Contents: Page 1–To soybean breeders, a
message from Robert R. Coker, president. “Our company
has carried on soybean breeding work in a limited way since
1925. However, recognizing the increasing importance of
soybeans as a southern cash crop, our breeding program was
greatly enlarged and intensified beginning in 1952 under
the direction of Dr. J.W. Neely, Vice President and Research
Director of our company.”
The new soybean variety, Hampton, was named
after Lieutenant General Wade Hampton, an “outstanding
Confederate war cavalry leader and a distinguished South
Carolina Governor and Senator.” Photos show Robert Coker
and General Hampton.

Page 3–Breeding soybeans for The South, by Henry W.
Webb, plant breeder in charge of soybean research. “Coker’s
soybean breeding program dates back to the mid-1920s
when Dr. George J. Wilds initiated a program to develop
improved bean varieties primarily suited to the production
of forage. The first variety, Black Beauty, was released in
1931 as a combination hay and seed bean. Numerous types
were selected from various hybrid combinations through the
years that followed. One of the most notable of these is the
Yelnanda, a late season type well adapted to Southeastern
conditions and the two crop system where beans are planted
following early season harvest of small grain. Yelnanda was
first released in 1947 and reintroduced in 1957 to meet the
increased demand for a bean of its type. Another notable
achievement of this well planned and pursued program of
scientific breeding was the development of Majos. Although
never released for general planting it has proved to be an
outstanding source of germ plasm and has made a significant
contribution to our present program.”
Soybean research expanded: The sudden emphasis on
soybeans in the early 1950s found the Southeastern United
States “woefully lacking in varieties designed to meet
present day needs. As a result we immediately began an
expansion of our breeding and research program to enable us
to supply the varieties needed. The first step was to combine
through hybridization the best of the early maturing, disease
resistant, quality beans with our locally adapted later types.
The cross of Lee and Majos has proved to be an unusually
successful combination. From 1953 until 1962, we have
spared no effort in selecting, testing, and increasing seed
stocks of this cross as well as crosses involving Lee,
Yelnanda, Jackson, and several outstanding experimental
lines. As a result, Coker’s is able to offer for farmer planting
in 1962, Hampton, developed from the Majos x Lee cross
made in 1953. In addition to this we anticipate the release
of Stuart in 1963 and possibly other new types by 1964 and
1965.”
Photos show (1) Henry Webb. (2) A test field of Coker’s
soybeans.
Pages 3-7–Details on the variety Hampton–1961
breeder’s registered seed. It is being released for planting
by Southeastern growers in 1962. Origin, production (49.1
bu/acre over 3 years), shatter resistance, disease resistance,
quality, adaptation, planting date, maturity, harvesting.
Acknowledgment to Dr. E.E. Hartwig. Photo show: (1)
Henry Webb with M.D. Lamberth, sales manager. (2) John
Hicks, assistant plant breeder. (3) Robert C. Culpepper, a
contract grower, standing in a field of Hampton soybeans in
front of a large McCormick combine.
Page 8–”Coker’s Pedigreed Yelnanda–1961 breeder’s
registered seed. We are happy to offer growers of the
Southeast our newest strain of Yelnanda, the result of eight
years of intensive selection and testing. This new strain
while typical of Yelnanda is characterized by improved
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yields, higher shatter resistance, and more disease tolerance.”
Maturity: From medium late to late. Protein content:
Highest of adapted varieties–44-45%. Seed size: Large and
uniform. Photo shows Webb and Dr. J.W. Neely (in charge of
agricultural research) in a field of Yelnanda soybeans.
Page 9–For 1963! Stuart (Lee x Majos). Lee was
developed by Dr. E.E. Hartwig and Major by Mrs. Mary
Coker Joslin. A chart shows the pedigree of Majos, Yelnanda,
Hampton, and Stuart Soybeans. Yelnanda (1947) resulted
from a cross between Nanda selection and Yelredo (1954).
Page 10-11. Some suggestions for obtaining greater
profits growing soybeans. Page 12–Effect of day length on
soybeans.
Page 13–Effect of light on plant growth and early bloom
(with photos of plants). Page 14–Coker breeding makes the
difference, by J. Winston Neely, PhD, Vice-president and
Director Agricultural Research. Gives details of Coker’s twophase breeding program. Phase 1 takes 5 years and phase 1
takes 9. In phase two, 3,000 plants are selected during year
1. It takes 6 years to breeder’s seed, 7 years to foundation
seed, 8 years to registered seed, and in year 9 Coker sells
certified seed to growers. A photo shows Jake Hartz Jr. in a
field of Hampton soybeans, showing their lush vegetative
growth. Page 15–Prices, terms, and conditions. Hampton
costs $10.00/bushel for 1-10 bu. Yelnanda costs $5.50/bu for
the same.
The back cover states: “1962 soybean catalog from
Coker. David R. Coker (1870-1938) founder. Since 1902–
The South’s foremost seed breeders.”
Note: This catalog was received by the USDA National
Agricultural Library on 28 Jan. 1963.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
888. Klingman, Glenn C.; Noordhoff, Lyman J. 1961. Weed
control: As a science. New York, NY: John Wiley & Sons,
Inc. 429 p. Illust. 24 x 15 cm.
• Summary: Accepted method of control are discussed
for weeds in soybeans and many other crops. In chapter 8,
“Carboxylic-aromatic compounds,” the section on benzoic
acids states that the herbicides Amiben and phthalic acid
have given promising experimental results on soybeans (p.
146-47). In Chapter 10, “Substituted phenols,” the section
on DNBP states that is effective on soybeans. A photo shows
a field of “soybeans treated with DNBP (amine salt) just
after the soybeans emerged (crook stage). This treatment
controlled weeds for 1 month without harm to the soybeans.”
Diphenamid shows promise for controlling seedling
grasses (such as crabgrass, goosegrass, green and yellow
foxtail) in soybeans (p. 190).
In chapter 15, titled “Field crops grown in rows,” is a
section on soybeans: “Soybeans are less tolerant to presentday herbicides than most other crops. Even though several

herbicides can be used, a weed control program must rely
heavily upon tillage and agronomic practices that offer
maximum competition to weed growth.”
“The rotary hoe is an effective and economical weed
killer in soybeans. For best results use it when the ground
is slightly crusted and when weeds are just emerging,
and not more than ¼ inch tall, recent research shows that
rotary hoeing is effective even though the soil is moist.”
Preemergence herbicides used on soybeans include PCP,
CDAA, CIPC, NPA, a mixture of CIPC and NPA, and DNBP
(applied 1-2 days before crop emergence). Postemergence
herbicides are restricted mainly to DNBP.
A section on peanuts starts on p. 235. Address: 1. Prof.
of Field Crops, North Carolina State College; 2. Editorial
Asst., Publications Leader, Federal Extensive Service,
USDA.
889. Lamp, B.J.; Johnson, W.W.; Harkness, K.A. 1961.
Soybean harvesting losses–approaches to reduction.
Transactions of the ASAE (American Society of Agricultural
Engineers) 4(2):203-05, 207. [6 ref]
• Summary: This Ohio field survey during 1956 evaluated
harvest losses from 29 combines. The average loss was 10
percent. Most of the loss is caused by the combine header.
The gathering losses (stubble, stalk, shatter, and lodge)
amounted to 70% of the total loss. The authors suggested the
following approaches to reducing soybean harvesting losses:
(1) development of plants better adapted to harvesting, (2)
harvesting when losses are less likely to occur, (3) optimum
machine operation, and (4) improved harvester design.
Note: This article is based on paper No. 60-120, titled
“Approaches to the reduction of soybean harvesting losses,”
presented at the annual meeting of the American Society
of Agricultural Engineers, Columbus, Ohio, June 1960.
Address: Associate Prof. of Agricultural Engineering, Ohio
State Univ.
890. Lamp, Benson J.; Johnson, W.H.; Harkness, K.A.;
Smith, P.E. 1962. Soybean harvesting–Approaches to
improved harvesting efficiencies. Ohio Agricultural
Experiment Station, Research Bulletin No. 899. 54 p. Jan. [7
ref]
• Summary: The introduction begins: “Growth in soybean
acreage in the United States closely parallels the population
of combine-harvesters. Development of the combineharvester gave the grower a more convenient and efficient
method to harvest the crop. Even so, harvesting losses with
the combine are generally reported to be 10 to 20 percent
of the available crop. Loss of this magnitude is two to four
times as great as the harvesting losses reported for wheat and
other small grains.”
This is the most extensive study of soybean harvesting
made to date. In tests conducted from 1956 to 1960, the
authors found that total harvest losses averaged 12.9%
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(range: 9.8 to 19.3%). Gathering losses represented 80% of
all losses and consisted of 55% shatter loss, 28% lodging
and stalk losses, and 17% stubble loss. They also found that
preharvesting loss (mainly from shattering) was negligible
when harvesting was completed with kernel moisture above
10%.
This study proved that operating a standard bat reel 38
to 51 mm (15 to 20 inches) above the ground at reel speed
index of 1.25 resulted in minimum shatter losses. It also
showed that gathering losses increased as the width of the cut
was increased, a problem that was attributed to the rigidity of
the header. As ground speed increased from 4 to 8 km/hour
(2.5 to 5 miles per hour) total machine losses increased by
over 50%. Most of this increase was at speeds greater than 5
km/h (3.2 mph). Address: 1. Formerly Assoc. Prof., Dep. of
Agricultural Engineering, Ohio Agric. Exp. Station, Wooster,
Ohio.
891. Blosser, R.H. 1962. High yields boost soybean profits:
you can step up soybean yields materially without raising
cost of production. Soybean Digest. March. p. 6-8.
• Summary: “For most farmers, the easiest way to increase
profits from soybeans is to raise higher yields per acre. This
conclusion is based on a study of the 1958 costs of producing
soybeans on 70 farms in west central Ohio. Detailed figures
from this study are shown in the table at right.
“A yield of only 18 bushels per acre produced a loss of
about $5 but a yield of 26 bushels gave a profit of almost $7
an acre. A 34-bushel yield raised profits to $17 an acre, while
a 42-bushel yield gave a net return of $27 above all costs
including all labor and the use of the land.
“Receipts were figured on the basis of $2 a bushel at
the farm. However, a higher market price would produce
somewhat greater profits than preceding figures indicate. To
pay all costs, the average farmer in western Ohio will have to
raise about 23 bushels of soybeans per acre and sell them at
the farm for $2 a bushel.
“How Expenses Were Calculated: All costs were based
on 1958 production methods and prices. Labor charges were
calculated at $1.50 an hour with the laborer providing his
own house and food. The average amount of labor used was
about 5.3 hours to produce an acre of soybeans yielding 18
bushels and 5.9 hours when the yield was 42 bushels. Tractor
and machinery charges were figured on the basis of size
and number of hours used per year for the entire farm. This
method gave an average tractor charge of about $1.25 an
hour including fuel and oil used.
“Fertilizer charges were determined by calculating
the value of the amount of commercial fertilizer needed
to replace the phosphorus and potash removed by the
respective yields. By using this procedure, consideration
was given to the use of residual fertilizer that had been
applied to preceding crops because many farmers do not
fertilize soybeans. This method of figuring also took into

consideration the residual effect of heavy applications of
fertilizer that were not completely used by the soybean crop
when fertilizer was applied directly.
“Land charges include taxes and a 5% annual return
on the present market value of the land without buildings,
except for soybean storage.
“This study shows that on an acre basis, high soybean
yields cost more to produce than low yields. But on a bushel
basis, high yields cost less than low yields. For example,
an 18-bushel yield cost $41.20 an acre or $2.29 a bushel to
produce. But a 42-bushel yield cost $56.80 an acre or $1.35 a
bushel.
“High soybean yields usually mean lower costs per
bushel and greater profits per acre than low yields because
most crop expenses do not increase in the same proportion as
yields. The main exception is charges for fertilizer and lime.
On an acre basis, costs of plowing, disking, planting and
cultivating are about the same regardless of the size of yield
obtained.”
A small portrait photo shows R.H. Blosser.
A tables gives “Calculated receipts, expenses and profits
per acre for various yields of soybeans. The yields per acre
are 18, 26, 34, and 42 bushels. The higher the yield, the
greater the profit.
A bar graph shows Bushels of soybeans raised per
acre vs. Cost per bushel of soybeans. As the number of
bushels per acre increases from 20 to 45, the cost per bushel
decreases from $2.03 to $1.20. Address: Ohio Agric. Exp.
Station.
892. Soybean Digest. 1962. Wooten wins Iowa yield contest
with 53 bushels. March. p. 18.
• Summary: “Morris H. Wooten, Albion, Iowa, is the Iowa
master soybean grower for 1961. His yield was 53.44 bushels
per acre and he planted certified seed of the Ford variety.
These were the first soybeans Mr. Wooten had planted for
several years.
“Announcement of the winners was made by the
Iowa Crop Improvement Association at the annual crop
improvement day.
“The winning field had gently sloping Tama soil of
medium fertility. It has been in corn in 1959 and 1960 and
in meadow in 1958. It was spring plowed about May 1,
disked twice, harrowed and planted on May 10 and harrowed
again. The field was planted in 40-inch rows at the rate of 75
pounds seed per acre. It received two cultivations and was
hand weeded. The field was harvested Oct. 15 with a Massey
Harris self propelled combine.
“’I don’t deserve any credit for my high yield,’ says Mr.
Wooten. ‘I just planted the beans and the good Lord did the
rest.’
“Mr. Wooten farms 320 acres in partnership with his
brother. He follows a 5-year rotation of CCOMM [corn,
corn, oats, meadow, meadow], has his soil tested and applies
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fertilizer as recommended.
“Second place winner was Urban Korte, Pomeroy,
with 50.89 bushels per acre; and third place went to Fred
Hutchcroft, Indianola, with 47.68 bushels per acre.
“District winners in addition to the above three named
men: northern, Don Wittrock, Primghar, 41.41 bushels, and
Alvin Morse, Charles City, 40.54 bushels.
“North central, Donald Bleam, Manson, 46.02 bushels.
“South central, Ward Handorf, Glad-brook, 46.98
bushels.
“Southern, John Robert Kurtz, South English, 46.56
bushels.
“Seventy-four Iowa farmers completed the contest
in 1961. Awards and trophies were contributed by Iowa
soybean processors and Sand Seed Service, Marcus, Iowa.”
A photo shows Mr. Wooten holding a metal tub partly
filled with soybeans and wearing winter clothing.
893. McWhorter, C.G. 1962. Weed control for soybeans:
in the alluvial floodplains of the lower Mississippi River.
Soybean Digest. April. p. 16-17.
• Summary: “In less than a decade soybean production
in the Midsouth has progressed from the status of relative
unimportance to that of a major crop. In 1960 and 1961,
Midsouth farmers planted more acres of soybeans than any
other crop. In fact for the 2 previous years the combined
cotton and rice acreage did not equal the soybean acreage.
Since 1949 acreage for the harvest of beans has increased
over 400%. This expansion is expected to continue
emphasizing the already present need for adequate weed
control measures in this crop.
“Progress is being made in soybean weed control
technology but many farmers have failed to use existing
practices that would control weeds. For example in 1961
farmers in the Delta of Mississippi used herbicides on less
than 15% of the soybean acreage.
“Why control weeds in soybeans? Research at the Delta
Branch Experiment Station has shown that soybean yields
under some conditions were increased as much as 100% by
the use of adequate weed control measures. In addition, and
equally important, farmers should be aware that adequate
weed control in soybeans means fewer weeds in cotton and
other crops when crops are rotated. The frequency with
which soybeans are rotated with cotton in the Ark-La-Miss
[Arkansas, Louisiana, Mississippi] Delta was indicated
in a recent survey conducted by the marketing economics
division of the Economics Research Service, Agricultural
Research Service, U.S. Department of Agriculture, at
Stoneville, Miss.
“When one soil type occupies the major portion of
land on a given farm, i.e. sandy loam, clay loam, clay, etc.
soybeans are rotated with cotton every 3rd or 4th year. When
a farm is composed of three distinct soil types ranging from
clay to clay loam to sandy loam, soybeans are rotated from

the clay to clay loam areas every 5th to 6th year but rarely
are soybeans rotated to sandy loam areas. Rice farmers were
found to rotate soybeans with rice every 3rd year.
“Research has shown that weed seed will remain in a
viable condition in the soil for several decades. Preliminary
data from research at Stoneville also indicate that weed seed
will still be emerging in large numbers even after 2 years of
perfect weed control. Data in table 1 show that eight weeds
per square foot germinated after 2 years in which no weed
seed were produced.
In view of the longevity of weed seed, farmers who
follow crop rotations must realize that to control weeds in
a given crop is to control weeds in the subsequent crop. In
certain situations many farmers feel that adequate weed
control in soybeans would be uneconomical but such
philosophy indicates that the farmer has failed to realize that
weed control is a total farm responsibility.
“Considerable weed control in soybeans can be
obtained prior to planting the crop. Research at the Delta
Branch Experiment Station has shown that intensive spring
disking will provide good control of Johnsongrass from
rhizomes (table 2). Some farmers may object to the cost
of disking six to eight times prior to planting soybeans but
present indications are that such a practice would provide
an economical return the 1st year. Intensive disking in April
and May will also provide control of annual weeds which
emerge during this period as well as other perennials such as
nutsedge (nut-grass), redvine, and others.
“On heavy soils such as Sharkey clay (buckshot), which
normally do not have heavy infestations of Johnsongrass
and on which care has to be exercised in pre-planting tillage,
early fallowing can be accomplished with considerable
success through use of spring-tooth type cultivators.
“Early season annual weeds can be controlled with
pre-emergence application of N-1-naphthylphthalamic acid
(NPA) or 3-amino-2,5-dichlorobenzoic acid (Amiben).
NPA was used on more than 140,000 acres in the Delta of
Mississippi in 1961. This material will provide adequate
control on soil types ranging from sandy loam to clay loam
under conditions that are not extremely dry or extremely
wet. No pre-emergence material will perform satisfactorily
under conditions of extremely dry surface soil but with
sufficient subsurface moisture to germinate weed seed. It
also appears that excessive rainfall causes movement of NPA
to the extent that weed control is reduced through dilution of
the herbicide. Failure to provide consistent weed control on
clay soils has proven to be a limiting factor in the use of this
material in the Ark-La-Miss Delta.
“For three consecutive seasons Amiben has provided
excellent weed control with essentially no soybean injury
at the Delta Branch Experiment Station. This herbicide
provides control of a wide spectrum of annual weed species
including coffeebean, cocklebur, and seedling Johnsongrass.
In work at Stoneville pre-emergence use of Amiben has
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resulted in doubled yields of beans. This is the only material
to be studied at Stoneville to perform satisfactorily in
soybeans grown on clay soils. Only limited quantities of this
herbicide will prevent its extensive use in the Ark-La-Miss in
1962.
“Post-emergence weed control can be obtained from use
of herbicidal oils, rotary hoes, or 4-(2,4-dichlorophenoxy)
butyric acid [4-(2,4-DB)] [which does not have a general
label clearance]. A single directional spraying with certain
herbicidal oils has given good control of most annual weeds
in soybeans when applied correctly and at the proper time.
The oil should be applied as is recommended for use in
cotton. This treatment, at 5 gallons per acre, is recommended
when the soybeans are 12 to 16 days old. This is a highly
economical treatment.
“When soil conditions are optimum, i.e. slightly crusted,
use of rotary hoes provides excellent early season annual
weed control. For best results the rotary hoe should be used
when weeds are breaking through the soil. The Mississippi
Agricultural Experiment Station recommends that the rotary
hoe be used on at least a 5-day interval and that soybeans not
be rotary hoed after the third trifolium has fully expanded.
When soybeans are nearing the third trifoliate stage of
growth (8-10 inches tall) excessive soybean injury can be
prevented by waiting until the soybeans have some loss in
turgor (slightly wilted), usually by midmorning or near noon.
“Fortunately rotary hoeing, and consequently mixing
the soil, does not have a harmful effect on pre-emergence
control obtained with materials such as NPA and Amiben. In
fact, rotary hoeing seems to supplement and improve the preemergence control that is present at the time of rotary hoeing.
“Four-(2,4-DB) appears very promising for postemergence control of cocklebur in soybeans. At the present
time this herbicide has USDA label clearance for use on
soybeans grown for seed purposes only but indications are
that advent of general label clearance will witness extensive
use of this material.
“Use of previously mentioned treatments, or
combinations of these treatments, will greatly reduce weed
competition in soybeans. When soil conditions and land use
permit even greater weed control, pressure can be brought
against weeds through use of a chemical-crop rotation as
illustrated in table 3. Advantages of such a rotation are (1)
keeping continuous pressure against weeds, (2) rotation of
herbicides prevents possible herbicide accumulation, (3)
cotton herbicides will bring certain weeds under control
that are poorly controlled by soybean herbicides, and (4)
soybeans provide some degree of control to nut-grass, which
flourishes in cotton and corn, as is indicated in table 4.
“With the wide variety of herbicides available a number
of chemical-crop rotations can be designed, depending on
localized needs. Regardless of the crops grown in rotation
with soybeans, the use of herbicides for weed control in
soybeans used in combination with herbicide-crop rotations

offers farmers in the Ark-La-Miss the only practical means
of adequate weed control in soybeans.”
Photos show: (1) Heavy growth of weeds in chemically
untreated soybeans. These soybeans received conventional
cultivation until lay-by. Yield 15 bu/acre. Note: “Lay-by”
means to cultivate a crop for the last time.
(2) Soybeans treated pre-emergence with Amiben at
1.0 lb/A on 12-inch band (3.33 lb/A broadcast). Otherwise
cultural practices identical to figure 1, in same experiment.
Yield 34 bu/acre.
(3) Same treatment as figures 1 and 2. Left side soybean
treated with Amiben. Right side soybeans that received only
conventional cultivation.
Tables: (1) “Number of weeds that emerged in 1961 on
plots which were maintained weed-free in 1959 and 1960.”
“Purslane: 3.0 per square foot
“Goosegrass: 1.2 per square foot
“Fall Panicgrass: 1.1 per square foot
“Crabgrass (brachiaria): 0.4 per square foot
“Coffeebean: 0.3 per square foot
“Others: 2.0 per square foot
“Total: 8.0 per square foot
(2) “Johnsongrass control ratings and yield of soybeans
following various fallow diskings prior to planting
soybeans.” As number of fallow diskings increased from 2 to
10, and date planted increased from April 24 to June 5, yield
of soybeans (bushels/acre) increased from 21 to 39.
(3) “The hypothetical use of various herbicides in a
cotton and soybean rotation.”
(4) “Nutsedge control obtained following various crop
rotations.” Address: Research Plant Physiologist, Crops
Research Div., Agricultural Research Service, USDA, and
the Delta Branch, Mississippi Agric. Exp. Station, Stoneville,
Mississippi.
894. Soybean Digest. 1962. Weeds: A roundup of the latest
State Experiment Station recommendations. April. p. 18-19.
Cover story.
• Summary: On the cover we read: “Annual weed bill is $5
billion.”
“Weeds are still the No. 1 production problem for
soybeans and other crops. The annual weed bill for the nation
adds up to $5 billion, according to the University of Illinois.
What part of that bill does your farm pay?
“Annual losses due to weeds in soybeans averaged 3.8
bushels per acre in a 10-year study in north central Iowa by
Iowa State University, according to David W. Staniforth.
Losses ranged from 6.5 to 1.6 bushels per acre.
“Weed losses of course can run much higher, particularly
in the more humid areas of the South, where they often cut
yields in half.
“The rules for control of weeds are fairly simple and
well known. Their successful application may not be so
simple.
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“Here are some rules suggested by experiment station
weed men:
“1–Treat weeds as an overall problem for the farm
and not for any one crop. Charge weed control efforts to
succeeding crops as well as the current one, since you are
controlling weeds for the whole rotation. Crop rotations
prevent any one type of weed from building up and, with
good management, are the best control, Fred W. Slife,
University of Illinois agronomist, believes.
“2–Late planting of soybeans is universally
recommended to reduce weed competition.
“Gene Klett, University of Illinois, notes that 90% of the
weeds germinate between April 15 and June 15 in Illinois.
Waiting until late in this period to plant causes more of the
weed seedlings to be destroyed by seedbed preparation.
“However, Richard Behrens, University of Minnesota
agronomist, points out that too late planting may result in
lower yield’s, and that there is danger of frost damage to fullseason varieties in some areas if soybeans are planted late.
“The rule of thumb in planting, says Dr. Slife, is
to prepare seedbeds early, delay planting and then kill
germinating weeds by preparing seedbeds again.
“’Cool soil temperatures slow the germination and
growth of soybeans considerably so that weeds may gain a
competitive ‘advantage,’ according to Minnesota extension
folder 212 for 1962. ‘However, in warm soils, soybeans are
good competitors of weeds because germination and growth
are rapid.
“’Several cultural practices control annual weeds in
soybeans. Fall and early spring plowing plus tillage prior
to delayed sowing of the crop can kill many weeds. Postemergence cultivation with the rotary hoe is effective if done
when the weeds are small and soil conditions are favorable.’
“3–Get the weeds when they are small–the smaller the
better. Quoting North Dakota circular A-250: ‘Start weed
control early. A rotary hoe, spike-tooth harrow or weeder can
be used between planting and emergence of the beans.
“’When the beans are 3 to 8 inches tall, frequent
cultivations with a rotary hoe, light harrow or weeder are
very effective in killing weed seedlings in the rows with
little damage to the beans. (James L. Williams, Jr., extension
botanist, Purdue University [West Lafayette, Indiana],
comments: ‘I question the use of rotary hoe on beans that are
5 inches to 8 inches tall. It tears the beans up!’)
“’Row plantings can be cultivated with ordinary corn or
beet cultivators. Two or three cultivations are usually needed.
Shallow cultivation with sweep-type cultivator shovels is
recommended to prevent ridging, which makes harvesting
more difficult, and to prevent serious injury from root
pruning.
“’Avoid cultivating soybeans when the leaves are wet to
prevent the possibility of spreading diseases which may be
present.’
“And quoting Dr. Paul Santelmann, former weed control

specialist at the University of Maryland now with Oklahoma
State University: ‘Inevitably, farmers now think of chemicals
when they think of weed control. However, soybeans in
Maryland would be much less weedy if farmers would ‘give
more thought to the use of proper varieties, proper land
preparation to kill weed seedlings, proper seeding times, use
of high-quality seed, and proper cultivation–including use of
the rotary hoe.
“’Once correct practices are followed, then herbicides
can be discussed to solve specific problems. Certainly, there
are many occasions when improved cultural procedures
cannot take care of a problem, but chemicals can.’
“From Maryland: Here are the cultural practices for
soybean weed control recommended by Dr. Santelmann and
J.A. Meade for Maryland conditions:
“1–Follow a rotation–many of the weediest soybean
fields have been in continuous soybeans for several years.
Rotating soybeans with other crops can reduce the weed
problems, and may allow other, more effective herbicides to
be used in the field.
“2–Prepare soil early and allow an early crop of weeds
to grow. Then disk or harrow immediately before planting
the beans and kill off the first crop of weeds. Prepare a firm
seedbed.
“3–Don’t plant the soybeans too early. Soybeans will
not germinate in a cool soil, but the weeds will. Then they
are ahead of the beans. Soybeans should not be planted until
about 2 weeks after the best corn planting date.
“4–Use clean, high-quality seed. Poor-quality seed may
have many weed seeds in the bag. Also poor-quality seed
may lead to poor emergence of the crop, resulting in more
space for weeds.
“5–Use a rotary hoe. This can be used either before or
after the beans have emerged but should not be used when
they are in the crook stage of development. The weeds must
be very small to be controlled. High speeds are essential for
best rotary hoeing.
“6–Proper setting and use of shovel cultivators. Many
farmers do not have the shovels set to throw the maximum
possible amount of soil into the row. Also, weed size is again
important. Once the weeds attain much size the weed control
will be poor. (Dr. Behrens of the University of Minnesota
notes that many farmers do not like to throw too much soil
into the row since it makes ridges that result in harvesting
losses.)”
Note: This article was written by the staff of Soybean
Digest.
895. Lambert, J.W. 1962. Breeding soybeans for the world
market. Soybean Digest. Sept. p. 34-35.
• Summary: “It is evident from the discussions of the last 2
days that American soybeans are an increasingly important
commodity in the world market. This international status of
the crop has come about in a relatively short period of time
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and is the result of the interaction of many factors.
“Of primary importance, without doubt, is the intrinsic
value of soybean seed itself. Few other seeds have the
fortunate combination of a high content of high quality
protein and a moderately high content of high quality edible
oil. This unique combination is of course the real basis for
the current importance of the soybean in world nutrition and
the reason why our very capable business organizations have
been able to develop the new markets that are absorbing so
large a part of our national production.
“There are other factors, however, that have been and
will continue to be of importance in expanding the position
of U.S. soybeans and soybean products in the world market.
In no other country, for example, is there a comparable
land area so well suited to soybean production; nor is there
anywhere else a comparable group of such well-equipped
and efficient producers, handlers, and processors. The farflung acres of fertile farm land are a gift of nature but the
corps of producers, handlers, and processors are a product of
the American economic and educational system.
“Stated another way, this group has developed as a result
of hard work, faith, and vision operating in a climate of free
enterprise. Giving direction and vitality to this development
have been research programs of both government and
industry. And it is with such research that the present
discussion is concerned, since by no other means can the
position of American soybeans in the world market be
expanded or even maintained.
“Research on soybeans is proceeding along many
fronts. At this convention you have heard research reports on
utilization by Drs. Senti and Cowan, on weather relations by
Dr. Thompson, and on marketing by Dr. West. My remarks
will be confined to one phase of production research, the
breeding of new varieties.
“The importance of varietal research in the dramatic
rise of the soybean crop in the United States is easily
demonstrated. Before the turn of the century and for some
years after, USDA exploration and plant introduction teams
in the Far East performed the indispensable service of
bringing a large number of soybean types and varieties to the
United States. These were in turn tested in many of the state
agricultural experiment stations. Information was obtained
on varietal adaptation, on cultural methods, and on possible
uses in the farm rotations.
“For 20 or 30 years the principal uses of the crop
seemed to be for forage and soil improvement. The small
amount of selection done by plant breeders during this
period was slanted toward these uses. However, with the
coming of the small combine harvester and the discovery
by oilseed crushers of the value of the threshed seed, a new
day dawned for the soybean in the United States. It was
quickly recognized as a potentially great cash crop. The need
for well-adapted varieties that were suitable for processing
became apparent.

“The appreciation of this need culminated in 1936 in
the establishment of the U.S. Regional Soybean Laboratory
at Urbana, Illinois. Through the years since, the staff of this
laboratory has done outstanding work in soybean genetics,
pathology, and physiology. In cooperation with workers in
the state experiment stations they have turned out 15 or more
superior varieties for use in the various soybean growing
regions of the United States. Significantly, a very high
proportion of the present soybean acreage of the country is
planted to these varieties. They are tangible witness to the
value of cooperative research.
“Obviously the research team is well organized and
effective. Let us now turn our attention to the proposition of
breeding soybeans for the present world market. And in this
regard perhaps we would do well to include our domestic
demands as a part of this market, since we are still ‘our
own best customer.’ What are the objectives of the soybean
breeder of 1962? Are they different from 30 years ago or
even 20 years ago, and how?
“Toward 60-Bushel Yields: It goes without saying that
the need for high yield of harvestable seed continues much
the same as in the past. This of course means undiminished
attention on the breeder’s part to proper maturity, plant
height, standing ability, and resistance to lodging as well
as to the actual components of yield. In respect to these
attributes we hope that in the foreseeable future we shall
be able to select for them under environmental conditions
that will permit average yields of 60 to 70 bushels per acre
instead of the 30 to 40 bushel yields we now commonly
encounter in our experimental plots.
“I should probably emphasize that I am referring to
yields in experimental plots which for a number of reasons
nearly always are at a higher level than yields in general. The
essential point which I wish to make is that we hope to learn
enough about the soybean plant through basic physiological
and nutritional research to be able to specify the cultural
treatments necessary to produce consistently the 60 or 70
bushels we on rare occasions obtain by chance.
“Once this so-called environmental yield barrier is
broken we shall be in a much better position to raise the
genetic ceiling on yield. That is, we can then proceed to
select the varieties that will produce really superior yields
under optimum environmental condition. This in turn means
that we can perhaps provide the soybean grower with the
varieties and the cultural specifications necessary to make
soybeans really competitive with corn or any other crop.
“The soybean breeding plans of the future will include
much emphasis on resistance to diseases. A great deal of
progress has been made in recent years particularly with
respect to Phytophthora root rot, bacterial pustule, frog
eye leaf spot, target spot, and cyst nematode. Certain other
troubles, however, such as bacterial blight, root rots other
than Phytophthora, and physiological diseases such as iron
chlorosis have received relatively little attention. Breeding
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for disease resistance is a never-ending battle because of the
appearance of new diseases and of new races of old disease
organisms, but it is a battle well worth waging in terms of
economic importance.
“The Shift in Emphasis: Up to this point in the
discussion the objectives of the breeding program of 1962
are very little different from those of the programs of 20 or
30 years ago. When we come to the matter of the appearance
and internal quality of the beans themselves, however, we are
forced to stop and ponder. Whereas the American soybean
industry was born in an era of vegetable oil shortages in
this country and flourished under heavy war and post-war
demands for oil, it now finds itself in increasing difficulty
disposing of the oil in a world market that is well supplied
with edible fats and oils of various kinds.
“On the other hand, soybean meal, once considered
a byproduct, has come to be recognized both at home and
abroad as an excellent protein source in livestock and poultry
rations and its market at reasonable prices seems nowhere
near saturated. Moreover, increasing amounts of whole beans
are apparently moving into the foreign protein market for
direct consumption as human foods.
“Looking back, the directive to the breeder in the
1930’s seemed clear. Higher oil content was called for
even at the expense of lower protein. And I must point out
parenthetically that any appreciable genetic increase in oil
content is almost invariably accompanied by a reduction in
protein.
“In 1962 the directive is not so clear cut. To be sure, a
pound of oil still sells for more than a pound of protein but
not nearly so much more as it once did. Moreover, the pound
of oil would seem to be selling on a less substantial basis;
in other words, it is much more dependent on government
support than is the pound of protein. In short, it would appear
that the world needs soybean oil less than it does soybean
protein.” Continued. Address: Agric. Exp. Station, Univ.
Farm, St. Paul, Minnesota.
896. Cartter, Jackson L.; Hartwig, Edgar E. 1962. The
management of soybeans. Advances in Agronomy 14:359412. [174 ref]
• Summary: Contents: I. Introduction: World production
(958,275,000 bushels in 1960), United States production
trends, utilization (processing to obtain oil and meal, hay
and green manure). II. Soil and climatic adaptation: Areas of
production in the United States, soil requirements, climatic
adaptation (effect of temperature on plant growth, effect of
temperature on composition of seed, effect of light on plant
growth, effect of photoperiod on flowering and maturity,
effect of soil moisture on growth). III. Time of planting and
varietal adaptation: Effect on plant characters (maturity,
plant height, lodging, seed quality, size of seed, seed yield),
effect on composition of the seed. IV. Planting methods and
equipment: Seedbed preparation (conventional, minimum

tillage, deep tillage), row width and planting rate (row width,
planting rate), double cropping (after fall-sown grain crops,
after peas), special methods of planting, types of equipment.
V. Rotation practices and erosion control: Effect on
soybean yields, effect on the following crop, effect on weed
population, soil residues from herbicides, erosion control.
VI. Weed control: Effect of planting time on plant growth
and weed competition, methods of cultivation, chemical
weed control (pre-emergence herbicides, post-emergence
herbicides). VII. Seed quality and seed treatment: Factors
affecting seed quality and germination, seed treatment. VIII.
Nutrient requirements: Nitrogen requirements and nodulation
(effectiveness of nodulation as a source of nitrogen, methods
of inoculation, survival of bacteria in the soil, effect of seed
treatment on inoculation, effect of nitrogen applications),
liming and pH levels (pH and plant development, calcium
and magnesium requirements), phosphorus, potassium,
trace elements, fertilizer practices and recommendations.
IX. Water requirements and utilization: Water needs in
relation to plant growth and development, irrigation and
soil management. X. Growth-regulating chemicals. XI.
Harvesting: When to harvest, harvesting methods. XII. Seed
storage. XIII. Discussion.
The USA now produces about 57% of the world’s
soybeans, followed by China (PRC; about 33%), Indonesia,
Japan, Korea, USSR, Brazil, and Canada, in that order. By
1920, U.S. production was 3,000,000 bushels and the leading
states were North Carolina, Virginia, Alabama, Missouri,
and Kentucky–North Carolina producing 55% of the total.
By 1931, the center of production had shifted to the North
Central States, where it is at present.
Note: According to Google Scholar, this is the 3rd most
widely cited article (cited by 172) of which E.E. Hartwig is
an author. Address: 1. United States Regional Soybean Lab.,
Urbana, Illinois; 2. Stoneville, Mississippi.
897. Volkov, A.T. 1962. Mekhanizatsiia vozdelyvaniia i
uborki soi [Mechanization of cultivation and harvesting
of soybeans]. Blagoveschchensk: Amurskoe Knizhnoe
Izdaltel’stvo. 143 p. [Rus]
Address: USSR.
898. Wik, Reynold Millard. 1962. Henry Ford’s science
and technology for rural America. Technology and Culture
3(2):247-58. Summer. [37* endnotes]
• Summary: “Unquestionably Ford’s greatest contribution
to the application of technology to American agriculture lay
in his insistence that mechanical power should supersede
animal power on the farm... The story of how Ford’s
mechanical contraptions changed rural life in America is
well known. Not so well known, however, are his attempts to
introduce scientific technology into American agriculture.”
One of Ford’s early scientific efforts to improve
agriculture consisted of experiments to produce alcohol as
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a motor fuel by distilling it from farm crops. When World
War I threatened to create a gasoline famine, he announced
in 1915 that alcohol could be extracted from grain and
from garbage. The new Fordson tractor would be designed
to burn alcohol as well as gasoline; thus the supply of fuel
would be unlimited... Although the Ford Motor Company
experimented with alcohol distillation in the Engineering
Laboratory in Dearborn from 1915 to 1917, the efforts were
feeble and inconsistent.
Note that Ford did not invent the idea of fuel alcohol.
“As early as 1908, the British attempted to secure motor fuel
for transport in Africa by distilling alcohol from sugar cane.
In the same year, the Hart-Parr Company of Charles City,
Iowa, equipped some of their tractors in Idaho, Colorado,
and Cuba with alcohol-burning carburetors.”
In the spring of 1921 Ford exploded one of his
journalistic bombshells “when he exclaimed, ‘The cow must
go.’ To replace the milk produced by cows he proposed
artificial milk made synthetically. His dislike of dairy
cows stemmed from unpleasant experiences on his father’s
farm where milking had been a most disagreeable and
exasperating chore. Now he regarded cows as inefficient
and unsanitary animals. [Their milk carried tuberculosis.] At
times he refused to drink milk. “When asked why he owned
150 head of excellent Durham and Ayrshire dairy cows and
one of the best dairy barns in the state, he replied that these
were kept just to prove they were all wrong.”
Yet it was the soybean which gave Ford his best
opportunity to apply science and technology to farming
practice. The ‘Ford and the Beanstalk’ story originated as
another panacea to fight the depression following the stock
market crash of 1929.” Rejecting other plans, “Ford came
up with his own self-help solution which called for closer
cooperation between industry and agriculture. If industry
could use more agricultural products, this new demand
would raise prices of farm crops...
“After some experimentation in the new Edison Institute
of Technology in Dearborn in 1930, Ford chemists chose the
soybean as the most promising raw material... The company
spent $1,250,000 on soybean research in 1932 and 1933.
Three hundred varieties of the bean were planted on 8,000
acres on the Ford farms.”
Note 1. This is the earliest document seen (Jan. 1998)
that uses the word “technology” in connection with soybean
farming and production.
Note 2. The author is one of the country’s leading
authorities on the history of American technology. Address:
May Treat Morrison Prof. of American History, Mills
College, Oakland, California 94613.
899. McWhorter, C.G.; Harris, V.C.; McKie, J.W. 1963.
Weed control in soybeans: Recommendations for 1963.
Mississippi Agricultural Experiment Station, Bulletin No.
661. 7 p. Feb.

• Summary: This bulletin begins: “The weed problem in
soybeans may develop in early season, late season or may
develop progressively throughout the season. Goosegrass,
crabgrass, brachiaria, pigweed, and other small-seeded weeds
usually constitute the early-season problem. Cocklebur and
morningglory often develop in late season and greatly lower
combine efficiency. Johnsongrass competes with soybeans
throughout the growing season, lowers yields, reduces
quality, and often causes substantial delays in harvesting.
Since soybeans are planted in late spring or early summer,
preplanting control measures may be used for Johnsongrass
control that would not be suitable for use in certain other
crops.”
Contents: Preplanting methods of weed control.
Preplanting methods of weed control. Postemergence
methods of weed control: cultural control, chemical control.
Address: Mississippi State Univ., Agric. Exp. Station.
900. WcWhorter, C.G.; Harris, V.C.; McKie, J.W. 1963.
Weed control in soybeans: recommendations for 1963.
Mississippi Farm Research 26(2):6-7. Feb.
• Summary: Contents: Introduction. Preplanting methods of
weed control: Johnsongrass, combination chemical-minimal
cultivation method, cultural intensive cultivation method,
annual weed control. Preemergence methods of weed
control. Postemergence methods of weed control: cultural
methods, conventional cultivation of weeds in row middles,
rotary hoeing, chemical methods (herbicidal oils), phenoxy
herbicides.
Introduction: “The weed problem in soybeans may
develop in early season, late season or may develop
progressively throughout the season. Goosegrass, crabgrass,
brachiaria, pigweed, and other small-seeded weeds usually
constitute the early-season problem. Cocklebur and
morningglory often develop in late season and greatly lower
combine efficiency. Johnsongrass competes with soybeans
throughout the growing season, lowers yields, reduces
quality, and often causes substantial delays in harvesting.
Since soybeans are planted in late spring or early summer,
preplanting control measures may be used for Johnsongrass
control that would not be suitable for use in certain other
crops.” Address: Research Plant Pathologist, Crops Research
Div., ARS, USDA, working in cooperation with the Delta
Branch Experiment Station, Stoneville, Mississippi.
901. Green, G.D.; Coats, R.E.; Crockett, S.P.; Hurt, B.C.;
Walton, L.B. 1963. Soybean varieties for Hill Section.
Mississippi Farm Research 26(3):5. March.
• Summary: “Soybean variety tests were completed at
five Hill Section Stations in 1962. These were the Central
Station, State College; on flatwoods soil at the Pontotoc;
Ridge-Flatwoods Branch Station, Pontotoc; The North
Mississippi Branch Station, Holly Springs; The Black Belt
Branch Station, Brooksville; and The Brown Loam Station,
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Raymond. The stand was so poor at the Northeast Branch
Station, Verona, that the test was not completed.
“Tests were planted in randomized complete blocks.
There were six replications at State College and four at the
branch stations. Four row plots 19 feet long with the middle
two rows cut back to 18 feet for harvest were used at State
College. Three row plots 20 feet long, the middle one of
which was harvested were used at the branch stations. Seed
were prepared at State College. Planting was at the rate of
one good seed, according to germination test, per inch of
row. Rows were 42 inches wide at Brooksville and 40 inches
at the other locations.
“Yield and other data for 1962 and 1960-62 average
yields are shown in the tables. LSD at 5 percent means
that in that test the odds are 19 to 1 that a difference in
yield between varieties as great as the figure listed is a real
difference. CV means coefficient of variation and the smaller
it is the better the test.
“Weather was generally dry throughout the growing
season at State College, Brooksville and Raymond. In
general, moisture was sufficient for satisfactory yields at
Pontotoc and Holly Springs.
“Yields were near normal at State College, exceptionally
good at Holly Springs and low at the other locations.
Differences in yield between varieties of different maturity
dates were especially wide at Brooksville and Raymond.
Low yields of some varieties were probably due to extremely
dry weather during the pod setting and filling periods of
these varieties.
“As may be seen in the table showing average 1962
data for the five hill stations, Lee was surpassed in yield this
season by Hood, Jackson, F55-822, Hale 3 and Dortchsoy 2A
and also by Ogden at State College. For the last three years
at these locations, Hood averaged 34.6 bushels and Lee 34.4
bushels per acre. These figures do not tell the whole story,
however, for several reasons some of which will be discussed
in the next two paragraphs.
“In these tests, an attempt is made to get each variety
harvested when it is ready and before an appreciable amount
of shattering occurs. Within a few days after they are ready
to combine, particularly if it is dry and hot, a high percentage
of the seed of many varieties will shatter and be lost. Lee is
resistant to shattering and ordinarily only a small percentage
of its seed will be lost from this cause.
“The three late varieties in the tests did not shed their
leaves or dry out enough to thresh at State College until two
weeks after a killing frost which occurred on November 6.
Unless thoroughly dry, many pods pass through the thresher
unthreshed. Many pods which do thresh contain too much
moisture and result in damage in storage. Immature seeds
will shrivel and shrink. Maturity, leaf shedding and drying
are slowed down in the cool weather, heavy dews and short
days of fall especially during damp weather. Some pods
in the tops of late plants often dry out and shatter before

the bulk of the crop is ready to harvest. Bad weather may
start before late beans are harvested. However, the same
conditions which delay maturity will be favorable to seed
development and tend to increase yields.
“Lee is, and should be, the main variety planted in
Mississippi at the present time. If it is desired to plant other
varieties to extend the harvesting season or for other reasons,
Hill, Hood and Jackson are recommended.” Address: Hill
stations, Mississippi.
902. Hartwig, Edgar E. 1963. Soybean varieties for Delta
area. Mississippi Farm Research 26(3):5. March.
• Summary: “Each year several thousand new strains of
soybeans are evaluated in the search for strains that will be
better suited than the varieties now being grown in this area.
In the more advanced tests approximately one thousand
strains are evaluated.
“This report covers only the performance of the
available varieties best adapted for the area. An average of
several years yields is better than one-year results as a guide
in selecting a variety to plant.
“Seed yields are reported for clay (table 1) and sandy
loam (table 2). Results from a June 19 planting on Sharkey
clay are also reported (table 3).
“Lee continues the variety best suited for the area. The
consistent yields produced by Lee were predicted prior to
its release, on the basis of its seed holding qualities and
its resistance or tolerance to major diseases which attack
soybeans in the area.
“The seed quality of the early maturing varieties Hill
and Hood, which mature while temperatures are still fairly
high, can be damaged if subjected to rainy or humid weather
prior to harvest. Seed treatment with Arasan, Captan, or
Spergon will reduce the hazards of obtaining uniform stands
of these varieties. The production of Hill and Hood along
with Lee can aid materially in increasing the acreage to be
harvested with a single combine. However, growers are
cautioned that a heavy growth of Johnsongrass, cockleburs,
or other weeds can cause greater harvesting problems than in
later maturing varieties.
“Regardless of the variety planted, top yields cannot
be expected from plantings overgrown with weeds. The
results reported from the June 19 planting illustrate that
excellent yields can be produced where extended preplanting
cultivation is used for reducing the population of weeds.”
Address: Research Agronomist, Crops Research Div., ARS,
USDA, working in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
903. Hinson, Kuell; Scudder, W.T. 1963. Soybeans on
central Florida organic soils: A concentrated area of soybean
production? Soybean Digest. March. p. 12-14.
• Summary: “The organic soil of central Florida can become
a concentrated area of soybean production rivaling any other
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section of the country in yield per acre. Individual field
yields reached 45 bushels per acre in 1962, the first year a
well-adapted variety and good production practices were
used.
“The central Florida muck area is ideally suited to
soybeans in many ways. The soil, classified as Everglades
mucky peat, but commonly referred to as the Zellwood
muck, has an organic layer 5 to 25 feet deep. It is kept at a
high level of fertility by liberal applications of fertilizer to
vegetable crops. Fields are drained by mole drains and canals
which also are used for subsurface irrigation when needed.
The land was developed and is now being used for winter
and spring vegetable production, but practically all of it is
idle during the soybean growing season. Vegetable crops
usually occupy the land until a month or less before soybeans
should be planted making seedbed preparation for soybeans
inexpensive.
“Soybean production also complements vegetable
production by shading out weeds during the summer months.
Alternatives to growing soybeans are (1) planting other cover
crops, (2) allowing weeds to produce a cover, (3) fallowing
by repeated plowing and harrowing, and (4) flooding. Of
these alternatives, only soybeans produce a cash return. Also,
seedbed preparation for winter crops following soybeans is
much less expensive than for any other vegetative cover.
“Vegetable growers in the area recognized that many
conditions were favorable for soybean production as early
as the 1940’s. A number of varieties were planted by several
operators, but the results were usually disappointing.
Observations indicated that inadequate weed control,
inadequate insect control, and poorly adapted varieties were
the three major factors limiting production. Later evidence
confirmed the observations and provided practical methods
for removing these limitations. The extent of the limitations
and the methods by which they can be overcome will be
discussed.”
Goes on to discuss: Weeds. Insects. Varieties (Le, CNS4, Jackson). Other factors. Mineral nutrition. Planting date.
Marketing. Address: 1. Geneticist, Crops Research Div.,
Agricultural Research Service, U.S. Dep. of Agriculture,
Gainesville; 2. Assoc. horticulturist, Central Florida
Experiment Station, Sanford. Both: Florida.
904. Lambert, J.W.; Behrens, R. 1963. Narrow-row soybeans
without weeds. Soybean Digest. April. p. 10-11.
• Summary: “It now may be possible to grow soybeans in
close-spaced rows without weeds taking over. This is good
news to Midwest soybean producers. They have known for
several years that narrow rows usually give better yields but
have been plagued with the task of controlling weeds. To
hold weeds down, special cultivating equipment had to be
provided and slower tractor speeds used. As a result most
farmers felt it wasn’t worth the trouble. They stuck with their
conventional 40-inch corn-row spacings, even though it often

meant sacrificing from 3 to 5 bushels per acre of soybean
yields.
“Recent studies in Minnesota indicate that some of
the new herbicides may make it possible to take advantage
of narrow row spacings without the usual weed hazard.
Experimental plantings of Chippewa soybeans made in
two southern Minnesota locations, Waseca and Lamberton,
showed that yields in 24-, 12-, and 6-inch row spacings
averaged somewhat higher than those in 40-inch rows if
weeds were controlled. As indicated by the yields shown in
figure 1, Amiben applied pre-emergence at 3 pounds per acre
was almost as effective in weed control as hand- weeding at
Waseca; CDAA (Randox) at 4 pounds was somewhat less
effective on broad-leaved weeds. In all cases, even in the 40inch and 24-inch spacings where the rows were cultivated,
yields were higher in the herbicide-treated plots than in the
untreated check plots. No cultivation was done in the 12-inch
and 6-inch spacings.
“The yields at Lamberton shown in figure 2, were
highest in the handweeded plots because the weed control by
the chemicals at that location was somewhat less effective
than at Waseca. However, the yields in the plots treated with
3 pounds of Amiben per acre or with 4 pounds of CDAA
gave higher yields than the untreated checks except in the
40-inch spacing. Twenty-four inches appeared to be the
optimum spacing at Lamberton in 1961.
“Previous experiments in Minnesota and other states
had indicated, on the one hand, that yields usually could be
stepped up by narrowing the row spacings and, on the other
hand, that early-season weeds could rather frequently be
controlled by use of either CDAA or Amiben. The studies
reported in this article were an attempt to combine the two
research findings into field practice. Financial support for the
studies was provided, in part, by two industries operating in
southern Minnesota, the Chicago and North Western Railway
Co. of Chicago [Illinois] and the Honeymead Products Co. of
Mankato, Minnesota.
“Obviously, all the answers are not in yet with regard
to row spacings and herbicides. One year’s results are not
completely conclusive. Furthermore, it is known that the
effectiveness of CDAA or Amiben is subject to weather and
soil conditions. Hence it cannot be said, as yet, that soybeans
should be planted in 6-, 12-, or 24-inch rows, treated with
pre-emergence herbicides, and forgotten until harvest time.
However, with the development of new and more dependable
herbicides or at least the development of more dependable
ways of applying herbicides, such a method of production
may become entirely feasible. Costs of herbicides may
well be more than offset by savings in cultivation, by more
efficient harvesting on smooth, level soil surfaces, and by
higher yields from narrow row-spacing.
A photo shows: Rows of soybeans in a field with
“normal 40-inch row spacing and 24-inch row spacing.”
Bar charts show: (1) Weed control and row spacings,
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Waseca, Minnesota 1961. Yield (bu/acre).
(3) Weed control and row spacings, Lamberton,
Minnesota 1961. Yield (bu/acre).
Note: On the cover of this issue is printed in big, bold,
black letters on a blue background: “Weed Control North and
South.” Address: Minnesota.
905. Slife, F.W. 1963. Weed control in soybeans: in northern
states. Soybean Digest. April. p. 6-8.
• Summary: “Within the last 10 years, weed control has
been receiving the attention that it justly deserves. The
concern about weed losses has been stimulated by the fact
that more and more data has become available on how
much weeds reduce yields. Another stimulus has been the
fact that many farmers are doing the best job that they can
on fertility, drainage, insects, and diseases, and they are not
willing to lose as much as 10% to 20% of their final yield
with bad weed infestations. It is extremely unfortunate that
many farmers connect weed problems with the growing
of soybeans. In reality, soybeans are one of our most
competitive crops for weeds but this is true only if they
germinate rapidly and quickly shade the ground. At one time,
some farmers would avoid planting soybeans on certain
fields because they knew that there would be an extreme
weed problem. In recent years, however, with the increased
acreage of soybeans, there has been less choice on which
particular piece of ground they can grow soybeans. This is
undoubtedly another reason why there is increased interest in
soybean weed control.
“Most of the farmers who grow soybeans still depend
on cultural practices to control weeds. They have been able
to do this by delayed planting, use of the rotary hoe or other
similar implements, and early cultivation. As long as the
weed problem can be controlled by the above methods, there
is no reason for the use of chemicals on soybeans. Although
for each year during the past 5 years the use of chemicals
on soybeans has increased, it would appear that it has not
reached more than 15% of the acreage treated each year.
“Pre-emergence chemicals continue to be the best
chemical weed control method for soybeans. The two preemergence chemicals that have been sold in the greatest
quantity for pre-emergence weed control on soybeans have
been Randox and Alanap. Randox has given rather consistent
grass control at the 4-pound rate when used on clay soils
high in organic matter. It seldom controls broadleaf weeds.
The use of this material has been held down because of its
irritation properties but using the granular form will help
reduce this particular problem.
“Alanap when used at the 4-pound rate is less specific
on the soils on which it can be used but soybeans in general
have less tolerance to Alanap than Randox and occasionally
some fields are injured. Alanap controls annual grasses well
but leaves the annual smartweeds unharmed. Mixing CIPC
with Alanap will eliminate the smartweed problem.

“Sodium PCP continues to find some usage in the
southern part of the Cornbelt area. Its results have been
much more consistent on the lighter soil types. When used
at the 15-20 pound per acre rate, broadleaves are usually
well controlled and it will do a fairly good job on the annual
grass weeds. Since soybeans do not have a high degree of
tolerance to this chemical, injury occasionally occurs.
“The newest pre-emergence chemical for soybeans is
Amiben. It will be available for wide distribution in 1963.
When used at the 3-pound rate, it does an excellent job on
grasses and most of the broadleaves with the exception
of annual morning glory. Soybeans have a good tolerance
to this compound but occasionally they will be stunted
temporarily when heavy rains follow application. Because
of its outstanding performance on all types of soils, Amiben
will probably be recommended by more experiment stations
than any other one compound for weed control in soybeans
in 1963. Post-emergence sprays for soybeans have developed
much more slowly than pre-emergence compounds. Two,
4-DB is now available for the control of cocklebur in
soybeans as a post-emergence spray. It would appear that this
may have an important place in the Cottonbelt area, since
many of the fields are infested only with cockleburs. In most
of the Midwest, however, with the exception of some areas,
the broadleaf weed problem in soybeans is so diverse that
there is less potential for this particular compound. In order
to control cockleburs and not injure soybeans, the material
has to be applied very accurately and at the right stage of
growth. It would appear that very few experiment stations in
the Midwest will be recommending this material for 1963.
“We believe that the use of pre-emergence compounds
will continue to increase on soybeans because of the extreme
weed problem in some areas. If a farmer has a severe weed
problem, we would hope that he would select several of the
pre-emergence compounds that will work on his problem
and try them under his own local conditions. In this way,
he may be able to tell which compound is best adapted for
his soil and environment much quicker. Although rainfall
after the application of pre-emergence chemicals is still the
main factor determining the success, the next problem is soil
characteristics that can greatly influence the results.”
The rest of the article has this content: “Giant Foxtail
on Increase.” “Giant Foxtail Reduces Yields.” “Herbicide
Residues Can Harm Soybeans.” “2,3,6-trichloro-benzoic
acid.” “Randox T.” “Atrazine.”
Note: This is the earliest document seen (Jan. 2020) that
mentions “Atrazine” in connection with soybeans. Atrazine
can cause birth defects in infants, Atrazine was banned by
the European Union because of its persistent groundwater
contamination. Address: Prof. of Agronomy, Univ. of Illinois.
906. Mamicpic, Noel G.; Caldwell, William P. 1963. Effects
of mechanical damage and moisture content upon viability of
soybeans in sealed storage. Proceedings of the Association of
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Official Seed Analysts 53:215-20. June. [18 ref]
• Summary: In this study two lots each of two soybean
varieties were used. “Half of each lot was mechanically
damaged by cycling the seeds through a pneumatic conveyor
14 times. Different levels of seed moisture were used.”
Table 1 shows the differences in the levels of seed injury
among the seeds that were not conveyed and those conveyed
with different levels of moisture. Seeds with the various
treatments were stored in sealed tin cans at 30ºC. Seeds
with low initial moisture content (ideally 8%) germinated
best after storage. It was found that seed injury causes lower
initial germination and shortens the longevity of soybean
seeds during storage. Address: 1. Research Instructor,
Univ. of the Philippines; 2. Asst. Agronomist, Mississippi
Agricultural Research Station.
907. Yuwa, J.A. 1963-1964. Introduction of soyabeans into
Abuja [Emirate, south central Nigeria]. Samaru Agricultural
Newsletter 5:100-101. [Eng]
• Summary: Contents: Abuja Emirate. Introduction of
soyabeans. Production of soyabeans 1950-1962. Extension
activities on soyabeans: To improve the quality of exportable
seed, to increase yield per acre, to increase the acreage of
soyabeans grown in the Division. Other uses of soyabeans.
Abuja Emirate forms the southeastern corner of Niger
Province in Nigeria. It has a total population of over 71,739
people, occupying an area of about 2,337 miles.
“Introduction of Soyabeans: In 1941 during the second
world war, the Ministry introduced soyabeans into Abuja
as an additional cash crop. 4 tons of Malayan seed were
introduced and distributed among all the adult taxpayers
for planting, but many of them dug holes and buried the
seed because they did not like the idea of planting a crop
which they knew very little or nothing about. Some who
were forced to plant by the Native Authority, refused to
harvest their crop, so at harvest only a very small quantity
was produced for export. The farmers did not change their
attitude towards the growing of soyabeans until 1950,
when the Ministry of Agriculture renewed its campaign for
soyabean planting. Another 4 tons of Malayan seed was
introduced and this time distribution was confined to the
northern part of the Division where the people grow less of
other cash crops. Plots were laid out at Abuja, Madalla and
Jiwa to demonstrate the best method of planting and growing
soyabeans. Campaigns were also carried out both by the
Ministry and the Native Authority to persuade unwilling
farmers to grow the crop. At harvest 8 tons of exportable
seed were produced from 26 acres. The following year
showed nearly a 100 per cent increase with 15 tons from 48
acres. Hereafter the production of soyabeans kept increasing
as can be seen in the table below:
“Production of Soyabeans [in Abuja Emirate] 1950-1962
Year–Tons–Acreage
“1950/51 8–26

“1951/52 15–48
“1952/53 27–83
“1953/54 83–265
“1954/55 116–371
“1955/56 201–640
“1956/57 351–Not recorded
“1957/58 144 after 1955/56
“1958/59 71
“1959/60 112
“1960/61 374
“1961/62 317
“1962/63 561
“The crop is grown mostly in the northern part of the
Division around Diko, B/Tunga, Zariyawa, Abuja Town,
Madalla, Zuba and Gwagwa where “the people grow less of
the other export crops such as benniseed and cotton. For this
reason all the soyabeans gazetted markets are situated here at
Abuja, Diko, Gwagwa and Kabo.
“U.A.C. was the only buying agent until last season
(1962/63) when it was replaced by the newly-formed Abuja
Cooperative Society, which has now taken over all produce
buying in Abuja Division. Last season’s soyabean purchases
totalled 561 tons made up as follows:
“Abuja–291 tons
“Dike–82 tons
“Gwagwa–93 tons
“Kabo–95 tons
“Total–561 tons
“After purchase the soyabeans were shifted to the
nearest railhead (Gudi) and railed to Port Harcourt for
export. The soyabeans in Abuja and elsewhere are never
graded, but merely inspected for impurities, such as stones
and leaves, and to ensure that the sample is reasonably pure
yellow coloured Malayan,
“Extension activities on Soyabeans: Extension activities
have been carried out on the following lines and have yielded
good results:
“1. To improve quality of exportable seed: Fresh seed is
introduced regularly from outside to replace the old stock.
Campaigns to improve quality of exportable seed are carried
out by advising on how the seed should be threshed to reduce
stones and leaf mixtures.
“2. To increase yield per acre: Demonstration farms are
laid out to show the farmers the advantages of early planting,
applying fertilizer, drilling seed on ridges and the use of
improved Malayan seed.
“3. To increase the acreage of soyabeans grown in the
Division: This is being done by extension advice and seed
distribution. We ensure that enough selected seed is reserved
in the store for farmers to buy at planting time. Seed has
also been distributed in the southern part of the Division up
to Dangara, Kuje, Gwagwalada, Kwaiti and Kundu where it
was not grown before.
“The tractor hiring scheme started this year, ploughed 43
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acres and has increased the acreage of soyabeans.”
Concerning uses: “The Gwarrin Genge around Diko
have discovered that soyabeans can be used for making
‘Daddawa’ in place of the usual locust bean. The Koros
around Ija pound it into powder and use it in place of melon
seed to thicken their soup.”
Note 1. This is the earliest English-language document
seen (Jan. 2012) that contains the word “Daddawa” in
connection with soybeans, or states that soybeans are being
used to make “Daddawa” in Africa. Soybean daddawa
[dawadawa] is a close relative of natto.
“Judging from the record production of soyabeans
reached this year, many of the farmers have indeed started
to realise its importance although still less than half of them
plant it on their farms. It is a good example of a successful
extension exorcise which had caught on with the farmers and
has made a significant impression in the farming pattern in a
comparatively short time.”
Note 2. This is one of several periodicals published
by the Institute for Agricultural Research (IAR), a semiautonomous institute within the Ahmadu Bello University at
Samaru, near Zaria, Nigeria. Before the establishment of the
University in October 1962, Samaru was the headquarters of
the Research and Special Services Division of the Ministry
of Agriculture, Northern Nigeria. As of 1968, IAR had
outstations at Shika, Kano, and Mokwa. Address: Abuja,
Nigeria.
908. Burmistrova, Mariia Fedorovna. 1963.
Physicomechanical properties of agricultural crops.
Translation of Fiziko-mechanicheskie svoistva
sel’skokhozyaistvennykh rastenii. Jerusalem, Israel:
Published for the National Science Foundation, Washington
[DC], by the Israel Program for Scientific Translations. 250
p. Illust. 25 cm. [Eng]*
• Summary: About field crops, and the design and
construction of agricultural machinery. Soybeans are
mentioned. 122 figures. 201 Tables. “Available from the
Office of Technical Services, U.S. Dept. of Commerce.”
909. Cartter, Jackson L.; Hartwig, Edgar E. 1963. The
management of soybeans. In: A.G. Norman, ed. 1963. The
Soybean. New York: Academic Press. x + 239 p. See p. 161226. [209 ref]
• Summary: Contents: 1. Introduction: World production,
United States production trends, utilization (processing to
obtain oil and meal, hay and green manure). 2. Soil and
climatic adaptation: Areas of production in the United States,
soil requirements, climatic adaptation (effect of temperature
on plant growth, effect of temperature on composition of
seed, effect of light on plant growth, effect of photoperiod on
flowering and maturity, effect of soil moisture on growth).
3. Time of planting and varietal adaptation: Effect on plant
characters (maturity, plant height, lodging, seed quality,

size of seed, seed yield), effect on composition of the seed.
4. Planting methods and equipment: Seedbed preparation
(conventional, minimum tillage, deep tillage), row width
and planting rate (row width, planting rate), double cropping
(after fall-sown grain crops, after peas), special methods
of planting, types of equipment. 5. Rotation practices and
erosion control: Effect on soybean yields, effect on the
following crop, effect on weed population, soil residues
from herbicides, erosion control. 6. Weed control: Effect
of planting time on plant growth and weed competition,
methods of cultivation, chemical weed control (preemergence herbicides, post-emergence herbicides). 7. Seed
quality and seed treatment: Factors affecting seed quality
and germination, seed treatment. 8. Nutrient requirements:
Nitrogen requirements and nodulation (effectiveness of
nodulation as a source of nitrogen, methods of inoculation,
survival of bacteria in the soil, effect of seed treatment
on inoculation, effect of nitrogen applications), liming
and pH levels (pH and plant development, calcium and
magnesium requirements), phosphorus, potassium, trace
elements, fertilizer practices and recommendations. 9. Water
requirements and utilization: Water needs in relation to plant
growth and development, irrigation and soil management.
10. Growth-regulating chemicals. 11. Diseases: Foliar, root
and stem, seed. 12. Insects and spider mites: Leaf feeders,
above-ground stem feeders, pod feeders, root feeders. 13.
Nematodes: Root knot, cyst, others. 14. Harvesting: When
to harvest (moisture content of seed, chemical defoliation,
losses from respiration after maturity), harvesting methods
(historical, combine harvesting). 15. Seed storage. 16.
Discussion.
The USA now produces about 57% of the world’s
soybeans, followed by China (PRC; about 33%), Indonesia,
Japan, Korea, USSR, Brazil, and Canada, in that order. By
1920, U.S. production was 3,000,000 bushels and the leading
states were North Carolina, Virginia, Alabama, Missouri,
and Kentucky–North Carolina producing 55% of the total.
By 1931, the center of production had shifted to the North
Central States, where it is at present.
The subsection titled “Seed treatment” (p. 193) states:
“Seed treatment with a fungicide is not recommended as a
general practice when seed with high germination is planted.
Stands may be increased by seed treatment when seed
having a germination of 85 per cent is planted. Although
seed treatment seldom results in increased seed yields,... the
improved stands resulting from seed treatment aid in giving
soybeans a competitive advantage with weeds. Studies by
Howard W. Johnson et al. (1954) show that seed may be
treated at any time between harvest and planting with equal
effectiveness. The most satisfactory time for treating seed
would be as it is cleaned. The materials Arasan, Captan, and
Spergon have proved to be most satisfactory for treatment of
soybean seed. Before any lot of seed is treated, it may be a
good practice to check the germination with and without the
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fungicide to determine the beneficial effect of seed treatment
on each seed lot.”
The section titled “Harvesting methods: Historical” (p.
219) states: “The earliest harvester designed specifically
for soybeans was a two-wheeled, horse-drawn machine
which straddled the bean row (Piper & Morse, 1923, p.
94). This special harvester was common in Virginia and
North Carolina, but was never commonly used in the North
Central States. Harvesting losses ranged from 20 per cent
under favorable conditions to as high as 60 per cent under
unfavorable (Sjogren, 1939). In small-grain growing areas,
the binder and thresher were adapted for soybean harvest.
Harvest losses for using the binder or mower for cutting
and then threshing ranged from 16 to 35 per cent of the total
yield, with an average loss of 24 per cent (Sjogren, 1939).
“The combine harvester was first used for soybeans in
the mid-twenties. The combine harvester has been a major
factor in the expansion of soybean production. This machine
required less labor than earlier methods and was more
efficient.”
Note: This book chapter is quite similar to an article
with the same title by the same authors published in
Advances in Agronomy 14:359-412 (1962). Address: 1.
Agronomist-in-charge, U.S. Regional Soybean Lab., Crops
Research Div., ARS USDA, Urbana, Illinois; 2. Research
Agronomist, U.S. Regional Soybean Lab., ARS USDA,
Stoneville, Mississippi.
910. Nevins, Allan; Hill, Frank Ernest. 1963. Ford: Decline
and rebirth 1933-1962. Vol. 3. New York, NY: Charles
Scribner’s Sons. xviii + 508 p. See p. 71-73, 323. Illust.
Index. 24 cm. [531 endnotes]
• Summary: Of the superb three-volume history of the Ford
Motor Co. by Nevins and Hill, this volume contains the
most information about Henry Ford’s work with soybeans.
During the 1930s, Henry Ford had a number of interests and
activities outside of auto manufacturing. “One of them was
Greenfield Village, where exhibits and historic buildings
spoke for Ford to the Public. Its opening in 1933 had been
preceded by a decade of collecting and planning on Ford’s
part.” He established four schools in the Village from 1929
to 1943.
“A second project in which Ford was interested was
the cultivation and processing of soy beans. He felt that the
crop had a great dietary importance, could aid the farmer,
and had a definite place in his own business. While he had
begun experiments in 1929, they were carried on for some
time in an informal fashion at Dearborn. But in 1935 a
complete processing plant was established at the Rouge and
in 1938 two others began operations at Saline and Milan,
Michigan, for the extraction of oil from the bean, and the
making of plastic units for Ford cars. These came to include
lever knobs, horn buttons, switch handles, and distributor
housings. In 1939 the Ford Motor Company grew about

100,000 bushels of soy beans, and bought an additional
500,000 bushels...
“A third and far more extensive activity that commanded
Ford’s energies was his village industries... During the 1930s
Ford unquestionably intensified his interest in small plants.
After 1935 no year passed in which he did not found at least
one new unit. In six years he constructed 13 (including his
two soy bean plants), and in 1938 could contemplate a list
of 212 possible sites which E.G. Liebold had prepared. W.J.
Cameron in his Ford Sunday Evening Hour and in magazine
articles discussed the ‘decentralization’ which such activity
represented. Even Fortune picked up the term. ‘Mr. Ford
now feels that he has learned all centralization can teach,’ it
remarked late in 1933. ‘The next step is decentralization.’
The small plants “were important in that they
contributed to the decentralization of Ford’s own activity.”
They “all engaged his attention and even his passionate
interest, and gave him less time for the V-8 and the Ford
truck.”
“The soy-bean processing factories had been
discontinued during the war, and in November 1946 the
principal one at Saline, Michigan, was sold to a commercial
company. Much of the elder Ford’s farm land had been put
up for sale in the spring of 1946.”
Appendix I (p. 478-79) gives very revealing Ford Motor
Co. vehicle production statistics by vehicle type for each
year, in the USA, Canada, and overseas, each year from
1903 to 1955. Sales of the Ford truck began in 1916, the
tractor in 1917, the Lincoln in 1922, the Mercury in 1938,
and the Metro-Coach in 1938. In the U.S. Ford’s boom
years in terms of total vehicles produced were from 1905
(1,599 vehicles) to 1923 (2,120,898 vehicles produced). The
company did not surpass its 1923 record until 1955. After
1923 production was static to downhill. In 1927 there was
a huge drop to 518,401 vehicles as the company phased out
the Model T and prepared to launch the Model A. From 1930
to 1939 (the years when Henry Ford was most interested in
soybeans) annual production averaged 855,000 vehicles, or
40% of the 1923 high. In the depths of the Great Depression,
in 1932 and 1933, production was only about 400,000
vehicles, roughly 21% of the 1929 figure of 1,870,257.
Address: Columbia Univ., New York City, New York.
911. McWhorter, C.G.; Harris, V.C.; McKie, J.W. 1964.
Weed control in soybeans: recommendations for 1964.
Mississippi Farm Research 27(2):6-7. Feb.
• Summary: Contents: Introduction. Preplanting methods
of weed control: Johnsongrass, combination chemicalminimum cultivation method, cultural-intensive cultivation
method, annual weed control.
Preemergence methods of weed control. Postemergence
methods of weed control: cultural methods (conventional
cultivation of weeds in row middles, rotary hoeing, chemical
methods {herbicidal oils}, phenoxy herbicides).
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Introduction: “The weed problem in soybeans may
develop in early season, late season or throughout the
season. Goosegrass, crabgrass, Brachiaria, pigweed, and
other small-seeded weeds usually constitute the early-season
problem. Cocklebur and morningglory often develop in late
season and greatly lower combine efficiency. Johnsongrass
competes with soybeans throughout the growing season,
lowers yields, reduces quality, and often causes substantial
delays in harvesting. Since soybeans are planted in late
spring or early summer, preplanting control measures may be
used for Johnsongrass control that would not be suitable for
use in certain other crops.”
“Published as a supplement to Bulletin 612 with the
approval of the Director of the Mississippi Agricultural
Experiment Station and the Mississippi Weed Control
Committee. Cooperative investigations of the Crops
Research Division, Agricultural Research Service, U.S.
Department of Agriculture, and the Mississippi Agricultural
Experiment Station.” Address: Research Plant Pathologist,
Crops Research Div., ARS, USDA, working in cooperation
with the Delta Branch Experiment Station, Stoneville,
Mississippi.
912. Soybean Digest. 1964. Heaberlins win in Iowa with
55-bushel yield. March. p. 23.
• Summary: S.M. Heaberlin & Sons, Pleasantville, are Iowa
master soybean growers for 1963 with a yield of 54.48
bushels per acre from a field of Clark soybeans.
“John Robert Kurtz, South English, was runner-up with
a yield of 53.45 bushels. Donald Rogers, Clemons, was first
in the state when certified seed was planted. His yield was
52.47 bushels per acre.
“The measured 2 acres harvested for the contest winner
was part of a 23-acre field of Winterset type soil. The field
had been in corn in 1960, soybeans in 1961, corn in 1962 and
soybeans in 1963.
“The field was covered twice with manure before being
plowed the last week in April. The field was disked on May
18 and planted May 20 at the rate of 48 pounds of seed per
acre. A four-row planter was used with the marker moved in
to make each fourth space between rows 30 inches.
“The field was rotary hoed once and cultivated twice to
control weeds. It was harvested Oct. 8 with a self-propelled
combine.
The Heaberlins, who farm 726 acres in Marion
County, are a father-and-sons combination–S.M. Heaberlin,
father; Gene 26, partner; and Bruce 19, who works for the
partnership.
“In 1963 they had 255 acres of corn, 125 acres of
soybeans, 35 acres of oats, 90 acres of hay, 56 acres in
the feed grain program and the remainder of 165 acres
in building sites and pasture. They follow a corn-cornoats-meadow or a corn-soybeans-oats-meadow rotation in
general.

A photo shows “S.M. Heaberlin and son Gene,
Pleasantville, Iowa, look over a handful of soybeans from
their crib.”
913. Soybean Digest. 1964. Use of soybean preemergence
[herbicides] increases. April. p. 14.
• Summary: “Even with some minor injury and loss of
soybean stands from preemergence weed control chemicals,
farmers will use these chemicals even more widely this year
than in past years, predicted University of Illinois agronomist
F.W. Slife at the 16th annual Illinois Custom Spray
Operators’ School at Urbana, Illinois.
“U. of I. research has shown that even a 10% loss in
stand from pre-emergence treatment will not affect the
final yield, Slife reported. In the early stages of growth,
soybeans have a tremendous capacity to ‘bounce back’ from
herbicide damage. Herbicide treatment doesn’t appear to
affect soybean yields so much as corn yields, he pointed out.
Here’s Slife’s evaluation of materials now used on soybeans
and a new one–Lorox–that shows promise (under Illinois
conditions):
“Randox: Farmers are increasing their use of Randox to
control weeds–primarily giant foxtail–in soybeans. Randox
is usually not suggested on soils that have a low clay and
organic matter content, such as southern Illinois soils. Many
such soils are heavily infested with giant foxtail. U. of I.
studies show that if the first crop of foxtail is controlled
for 2 or 3 weeks, soybeans will shade the row area enough
to curtail foxtail germination after that time. This may
allow enough time to make Randox a practical treatment in
soybean fields.
“Randox is approved for broadcast use at the rate of 5
pounds per acre this year. This increased rate may increase
the residue enough to make it acceptable on the lighter soil
types. But to control serious foxtail infestation on lighter
soils, it’s still well to compare Randox with other materials.
“Amiben. This chemical gave generally excellent control
in areas that received rainfall within 10 days to 2 weeks after
planting. Amiben apparently controls annual grasses slightly
better than the annual broadleaf weeds. Annual morning
glory is the only annual broadleaf that resists Amiben. Last
year some soybean stunting occurred when rain fell within a
few days after treatment. Some stand loss was also reported.
“Amiben still gives excellent control of annual grasses
and most broadleaf weeds in soybeans, but it doesn’t have
the selectivity that Randox has.
“Alanap: This chemical still does an acceptable weed
control job in soybeans, even though it occasionally injures
the plants. It controls annual grasses quite well and most of
the broadleaves with the exception of smartweed.
“Lorox. Researchers have tested this relatively new
chemical for several years. Rates appear to vary considerably
with soil types. Heavier rates are required on heavier soil
types. Lorox seems to control annual grasses and most
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broadleaf weeds.
“For the upcoming crop year, Slife suggests using
Lorox on a trial basis, especially on the lighter soil types of
southern Illinois, at the rate of 1 pound of active ingredient
broadcast per acre. This rate should provide reasonably
good selectivity on soybeans, but the leeway between good
weed control and injury to beans is small. Slife does not
recommend this material for use on heavy soils in central
and northern Illinois. In these areas farmers would have to
apply as much as 3 pounds per acre broadcast. Soybeans
would be much less tolerant to this heavier rate. But future
research may indicate that Lorox has a place on soybeans in
the northern two-thirds of the state, Slife commented.”
A photo shows a man driving a tractor in a field of
soybeans. “Illinois farmer breaks the hard crust in his
soybean field which has received a preemergence treatment
of Randox to achieve control of annual grasses, particularly
foxtail.” Address: Plant physiologist, crops research
division, ARS/USDA, in cooperation with the Delta Branch,
Mississippi Agric. Exp. Station, Stoneville, Miss.; and plant
physiologist, crops research division, ARS/USDA, Beltsville,
Maryland.
914. WcWhorter, C.G.; Shaw, W.C. 1964. Weed control in
soybeans in the Southeastern United States. Soybean Digest.
April. p. 10-12.
• Summary: “In the last decade soybean production in
the southeastern United States progressed from the status
of relative unimportance to that of a major crop. Soybean
production complements cotton and corn production on
many farms because heavy-clay soils that produce poor
yields of cotton and corn produce excellent soybean yields.
Nor does soybean production compete directly with cotton
for high labor requirements. Cost of crop production is much
lower for soybeans than for most other row crops grown
in the Southeast because of lower costs for fertilization,
irrigation, insect control, defoliation, and harvesting.
Because of these and other factors soybeans will play an
increasingly important role in the agriculture of the South.
“Soybean growers should be producing yields of 35
to 40 bushels per acre, but relatively few are doing it. One
of the major factors limiting yields is competition from
weeds. Weed competition can be reduced by utilizing
cultural methods favorable for soybean development and
supplementing these cultural practices with herbicides.
“The most damaging weeds in the Southeastern region
are morning glory (Ipomoea purpurea), cocklebur (Xanthium
pensylvanicum), ‘Johnson-grass (Sorghum halepense),
pigweed (Amaranthus retroflexus), crabgrass (Digitaria
sanguinalis), goosegrass (Eleusine indica), and coffeeweed
(Sesbania macrocarpa). The total losses in the United States
due to reduced yields and quality and cost of weed control
in soybeans has been estimated to exceed $350 million each
year. These losses are staggering and the per-acre loss due

to weeds in the Southeast is possibly greater than in other
parts of the United States. Cultural and chemical methods
are available that will provide adequate weed control in
soybeans on most farms.
“Present Methods of Control” Weed control practices
for use in soybeans are often classified according to time
of application with respect to planting and emergence of
the crop. The more promising practices are discussed as (a)
preplanting, (b) pre-emergence, or (c) postemergence.
“Preplanting Weed Control. Pre-planting cultivation
effectively controls annual weeds and some perennials.
Preplanting cultivation should begin as soon as it is possible
to till the soil in the spring and be repeated when weed seed
germinate but before weeds have made much growth. In
fields with severe weed problems this treatment should be
extended over 8 to 10 weeks. Thus preplanting can destroy
several flushes of weeds before planting of soybeans.
Shallow cultivation is important for two major reasons: (a)
to destroy a minimum amount of soil moisture and (b) to
prevent bringing up a new supply of weed seed from deeper
soil depths. Disks, field cultivators, harrows, rotary hoes, or
tillers are effective under many conditions for preplanting
control of annual weeds.
“On Johnsongrass-infested land, cultivations with a disk
or field cultivator should be repeated at 5- to 10-day intervals
over a 4- to 5-week period. Shallow disking of land having
a solid stand of Johnsongrass from mid-April to early June
has resulted in 80% to 90% control of Johnsongrass and
has increased soybean yields nearly 100% over early May
plantings in Johnson-grass.
“Because repeated preplanting cultivation makes a
heavy demand on farm equipment at a busy time of the
year, many farmers are limited as to the acreage that can be
treated in this manner. Excessive rainfall in April, May, and
June also prevents effective preplanting cultivation, but this
condition will probably not occur more often than once in 5
years.
“A chemical that can be used for Johnsongrass
control before soybean plantings is Dalapon (sodium
2,2-dichloropropionate). Dalapon should be applied as a
foliage spray at the rate of 4 to 6 pounds per acre to actively
growing Johnsongrass at least 3 weeks before soybean
planting. Better Johnsongrass control will be obtained if a
surfactant is added to the spray mixture at the rate of ½ pint
per 50 gallons of spray. If fields have only spot infestations,
only the infested areas should be sprayed. Fields should
be thoroughly disked 4 to 7 days after spraying. Soybean
planting should be delayed until at least 2½ weeks after
disking. All Johnsongrass growth should be destroyed before
the soybeans are planted. Although soybean fields may
appear heavily infested with Johnson-grass at harvest, this
treatment has consistently increased yields.
“Another approach to Johnsongrass control is summer
fallowing after the harvest of oats or wheat. A high

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 568
percentage of Johnsongrass rhizomes can be killed by one
summer of effective fallowing. However, care must be
taken for several years after fallow to avoid reinfestation
from seedlings. Fallowing is also effective for reducing the
population of annual weeds.
“Preemergence Weed Control: The soybean plant
performs best when plantings are made from approximately
May 10 to June 1. This fact facilitates control of weeds
by various preplanting practices. Delaying the planting of
varieties such as Lee or Jackson until June 20 results in
approximately a 10% yield reduction, when weeds are not a
factor. Consequently, utilization of weed control practices on
weedy land can be effective in reducing weed populations,
and under conditions such as this higher yields can be
expected from the June 20 planting than from May plantings.
“Regardless of when soybeans are planted, care should
be taken to see that seeds are placed in moist soil. Frequently
it is necessary to delay planting until after a rain. On clay or
mixed soils, much of the hazard relative to obtaining stands
can be avoided by using planters equipped with double-disk
openers. This equipment permits placing seed in firm, moist
soil where it will germinate rapidly. Soybeans planted in
late May or June grow faster than those planted earlier and
usually produce larger plants. This means that fewer days are
required for row middles to be shaded. A uniform stand gives
more complete ground shading and is important in keeping
fields free of weeds. Broken or uneven soybean stands
almost always result in severe weed problems.
“Early-season annual weeds can be controlled with
preemergence application of N-1-naphthylphthalamic acid
(NPA) or 3-amino-2,5-dichlorobenzoic acid (Amiben). This
material provides adequate control on soil types ranging
from sandy loam to clay loam under conditions that are not
extremely dry or extremely wet. No preemergence material
will perform satisfactorily when the soil surface is extremely
dry but sufficient subsurface moisture is present for weed
seed to germinate. It also appears that excessive rainfall
causes so much movement of NPA that weed control is
reduced through dilution of the herbicide. Failure to provide
consistent weed control on clays has proved to be a limiting
factor in the use of this material in the lower Mississippi
Delta.
“Amiben has provided excellent weed control with
essentially no soybean injury at Stoneville, Mississippi,
for 4 years. This herbicide controls a wide spectrum of
annual weed species including coffeebean and seedling
Johnsongrass. Amiben will often provide good earlyseason control of cocklebur. Use of Amiben at Stoneville
has doubled bean yields. This herbicide will be used more
extensively in the Southeast in 1964.
“Preemergence control of large-seeded weeds such as
cocklebur and coffeebean is much more difficult in fields
with long histories of these weeds going to seed, primarily
because of the depths from which they will emerge. Where

weed infestations are heavy, however, only moderate
preemergence control will often provide yield increases and
a 2- to 3- bushel per acre increase will pay for the cost of the
preemergence treatment.
“Postemergence Weed Control. The rotary hoe, as well
as standard cultivating equipment, is very effective and fast
for early-season weed control after soybeans are planted. The
rotary hoe is most effective when used before weed seedlings
have completely emerged. To avoid injury to the soybeans,
the rotary hoe should not be used early in the morning when
soybean plants are very brittle. The size of the weeds rather
than that of the soybeans usually determines when use of the
rotary hoe should be discontinued” (Continued). Address:
Plant physiologist, crops research division, ARS/USDA, in
cooperation with the Delta Branch, Mississippi Agric. Exp.
Station, Stoneville, Miss.; and plant physiologist, crops
research division, ARS/USDA, Beltsville, Maryland.
915. Burnside, O.C.; Colville, W.L. 1964. Yield components
and composition of soybeans as affected by mechanical,
cultural, and chemical weed control practices. Agronomy
Journal 56(3):348-51. May/June. [10 ref]
• Summary: “Synopsis: Soybean yields were positively
correlated (0.01) with plant height at maturity, lodging,
weight of 100 seeds, seed-bearing nodes, number of pods,
and number of seeds per plant, and negatively correlated
(0.01) with weed yields, height of lowest pod, bushel
weights, and oil percentage of seed. Weed control treatments
of tillage, row spacing, and amiben had a marked effect on
the characters affecting soybean yields.” Address: Assoc.
Profs. of Agronomy, Univ. of Nebraska, Lincoln.
916. Graham, P.H. 1964. The application of computer
techniques to the taxonomy of root-nodule bacteria of
legumes. J. of General Microbiology (England) 35(3):51117. June. [38 ref]
• Summary: “The results obtained for the genus Rhizobium
indicate the need for major taxonomic changes. These
changes would include: (1) the consolidation of R. trifolii,
R. leguminosarum and R. phaseoli into a single species, R.
leguminosarum; (2) The consolidation of A. radiobacter and
A. tumefaciens and their inclusion as R. radiobacter in the
genus Rhizobium. The creation of a new genus Phytomyxa
to contain strains of slow-growing root-nodule bacteria is
also proposed.” Address: Dep. of Soil Science and Plant
Nutrition, Inst. of Agriculture, Univ. of Western Australia.
917. Soybean Digest. 1964. North Carolina breaks 60-bushel
barrier again. June. p. 18.
• Summary: “For the third time in 4 years the 60-bushel
barrier in soybean production has been topped by North
Carolina farmers, according to the Southern Planter.
“Russell Brock, Rt. 2, Mount Olive, has been named
North Carolina soybean growing champion for 1963 with a
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yield of 60.1 bushels per acre. His was the only 60-bushel
yield officially recorded in the state during the past growing
season. Thus, he earned membership in the state’s exclusive
“50-Bushel Soybean Club” with bushels to spare.
“The state record of 62.4 bushels per acre was recorded
in 1961.
“The runner-up in the annual contest was Joe Ratcliff,
of Pantego, with a yield of 54.1 bushels per acre. Ratcliff
was the state champion in 1962 with a yield of 53.4 bushels.
Second runner-up was Harold Gregory, of the Gregory
Community, Currituck County, with a yield of 53.7 bushels.
Sam Ward and Joe Maxwell, Cherokee County, were the
District III winners with a yield of 48.9 bushels per acre.
“A total of 40 people entered the contest last year with
an average yield of 44.8 bushels per acre being produced.
The state average is 24 bushels per acre.
“Brock is the first farmer outside of northeastern North
Carolina to win the contest since it was started in 1960 by
the Agricultural Extension Service to promote good soybean
production practices. He planted the Lee variety in late May
in 40-inch rows. He limed at the rate of 2,000 pounds of
lime per acre as recommended by a soil test. No fertilizer
was recommended, but he used 500 pounds of 5-10-10 per
acre at planting. The soybeans were cultivated twice with a
rotary hoe and once with shallow sweeps. They were sprayed
with a combination of DDT and toxaphene to control corn
earworms in late summer.
“Joe Ratcliff, while placing first in 1962 and second in
1963, followed almost the same management practices. He
planted the Lee variety in the middle of May using about 240
pounds of 2-12-12 fertilizer per acre. A soil test showed the
lime content of his soil satisfactory. His weed control was
good.
“Both Mr. Ratcliff and Mr. Brock averaged over 40
bushels per acre on nearly 200 acres of soybeans planted in
1963.”
918. Waddell, Elmer. 1964. ASA charter member tells of
experience with soybeans. Soybean Digest. Aug. p. 22-23.
• Summary: The author, a pioneer, has been growing
soybeans for 47 years. “I was one of the farmers of Christian
County who attended the first meeting that formed the
American Soybean Association. I am a charter member.
“The University of Illinois had been experimenting with
soybeans, telling farmers they could replace corn and that
chinch bugs would not bother them. That appealed to a lot
of Christian County farmers who had suffered losses from
chinch bugs... The first soybeans I ever saw harvested were
on Dick Allen’s farm near Blue Mound, Illinois. It was in the
fall of 1916. Then and there I decided to raise soybeans. In
1917 I purchased through the University of Illinois enough
seed at $7 per bushel to plant 20 acres...
“In the year 1921, the first carload of beans ever shipped
from the Midwest was shipped from Stonington to Chicago

Heights and was processed by I.C. Bradley, who later was
made manager of Wayne Soybean Mill (now Allied Mills) at
Taylorville, Ill. It is one of the largest and most up to date of
its kind in the world... There are more living pioneer growers
of soybeans in Christian County (of 40 years’ experience or
more) than any county in the Midwest.”
In 1921 the author invented an early soybean seed
harvester and huller, which he demonstrated widely and
which prompted many Illinois farmers to start soybean
production. A photo shows Mr. Waddell. Address:
Taylorville, Illinois.
919. Delouche, James C.; Andrews, C. Hunter. 1964.
Tests show how injury lowers quality of seed. Seed World
95(6):10. Sept. 25.
• Summary: “Mechanical injury to soybean seed is a
serious problem and one of the principal causes of low seed
quality... Soybean seed are relatively more susceptible to
mechanical injury than other kinds of seed. The seed coat or
protective covering is thin and the delicate embryonic root
lying directly beneath the seed coat is in a very vulnerable
position.” Discusses how to minimize injury. Tables show:
(1) Effect of height of drop and seed moisture content on
percentage germination in soybeans. (2) Effect of successive
10 foot drops on percentage germination of soybeans at
various moisture levels. Address: Mississippi State Univ.
920. Arp, H.K. 1964. Farm machinery for soybean
production. Soybean Digest. Sept. p. 52-55.
• Summary: (Continued): “The farm equipment industry, as
well as my own company, is keenly aware of the importance
of soybean production to the nation’s agriculture. We have
been spending a lot of our engineering time and money
developing and putting into production machines designed to
cut production costs for the grower.
“We are well aware of the cost-profit squeeze on the
producer, and our aim is to provide machines that will:
“1–Prepare the seedbed
“2–Plant and cultivate
“3–Harvest the crop
“all at the lowest possible production cost to the grower.
“You get a better idea of what this challenge means to
the farm equipment industry when you look at the wide area
in which soybeans are grown. Our challenge is to give you
machines that will plant, cultivate and harvest in all of these
areas under extremely different soil conditions and planting
practices. The soybean producer knows better than anyone
that the requirements for equipment in the Mississippi Delta
are far different than Iowa, Illinois or Kansas. I believe that
my company and the rest of the farm equipment industry
have done a creditable job in providing machinery to meet
these many varied conditions.
“To get a clearer understanding of the requirements
today and what they might be in the future, we should look
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at the changing trends in farm practices over the past several
years as they bear on farm machinery development and
design.
“Most important is the increase in size of the American
farm. In 1935, the average acreage per farm was 135. By
1960, this had grown to 303, and it is estimated that by 1975,
it will exceed 400 acres. These figures are based on the U.S.
Census figures of 6.8 million farms in 1935 and 3.7 million
farms in 1959. In 1959, 22% or about 800,000 of the 3.7
million counted had a gross income of over $10,000. We can
see by this that the average size of a true commercial farm
would he substantially higher than shown.
“There is also a definite trend toward more
specialization in farming operations. As an example: During
the 10-year period from 1950 to 1959, the number of farms
producing soybeans increased only 35% while the average
production of soybeans per farm increased 79%.
“The striking effect these changes have had on farm
machinery can best be shown by the change in size of
tractors purchased by farmers. Industry statistics reveal that
growth in tractor horsepower is relative to the increase in
size of the average farm. In 1950, the average horsepower
of tractors purchased was only 26. By 1960, this had grown
to 50–an increase of almost 100%. We would estimate that
the increase has been even more pronounced over the past
4 years. To further illustrate the rate of change–in 1958, our
largest row crop tractor had 65 power takeoff horsepower
and was the world’s highest horsepower, row-crop tractor
at that time. In 1963, just 5 years later, we introduced our
Farmall 806 with 94 horsepower at the power takeoff. Our
predictions are that this will be our most popular tractor.
There has also been a similar increase in size of tillage tools,
planters and combines.
“Industry shipments of pull-type combines in 1950
were about 95,000 while self-propelled combines were
approximately 9,000. By 1963, just 13 years later, pull-type
shipments were only 3,000 and self-propelled machines had
increased to 28,000.
“Careful study of these past trends help to guide us in
determining what machines you, as growers, will need to
meet your requirements in the future.
“Just where do we stand today in providing you with
equipment for the production of soybeans at the lowest
possible cost?
“1–Planting: There are three basic planter requirements,
as we see it, to keep planting costs to a minimum.
“A–Accuracy: Accuracy of the planting equipment
involves two factors–quantity of seeds per acre and planting
depth. If your soil condition is such that you want the
seed 2 inches deep in order to get in moist soil to assure
germination, you want the entire field to be at that depth even
though conditions may vary in the field.
“B–Speed: We used to think that 3 mph was about
as fast as you could plant and still have accurate seed

placement. Today, we can plant up to 6 and 7 mph with
remarkable accuracy.
“C–Versatility: Planters must be adoptable to various
crops and row spacings. Most of you probably grow a
combination of soybeans and either corn or cotton on your
own farm. We must have various size planters such as 4-, 6-,
8- or 12-row units to match the size of your operation. They
must also be able to plant in different types of seedbeds such
as minimum tillage, furrows, level land, etc.
“We have a wide variety of planting equipment
available, from 2- to 12-row models. With them, we supply
various attachments such as different openers, seed plate
equipment, depth bands and many other items to match the
equipment to the conditions or requirements in your own
operation.
“Our 612 model is a 12-row planter designed for 22inch row spacing. The 455 and 456 are 4-row units designed
for rows in 2-inch increments from 28 inches to 40 inches.
These same units are available as 466 and 465 models which
are equipped with hoppers to plant cotton as well as corn and
beans. For 8-row planting, duplex hitches are available.
“We also have available a complete line of tool bar
planters for 2- or 3-point hitch tractors, as well as a mounted
686 model which plants 6 rows.
“With the increased use of chemicals for weed and
insect control, we must also provide a means of application
at the time of planting. This equipment is available.
“2–Cultivating: With the increased use of chemicals,
cultivators play a less important role in producing maximum
yields, but they still are necessary for weed control and soil
conditioning.
“We have a 1269 front-mounted cultivator to match the
12-row planter. It can be reduced for 6-row operation by
removing the two outside sections.
“The 463 two or three-point hitch mounted cultivator
can accommodate 22-inch to 30-inch rows or 28-inch to 42inch rows.
“The 863 8-row cultivator handles 24-inch to 30-inch
row spacing.
“From a planting and cultivating standpoint, we believe
our company, as well as other firms in the farm equipment
industry, have available the necessary variety of models and
combinations to meet your needs today.
“3–Harvesting: We, and others in the industry, would
like to be able to build a standard combine that would meet
the threshing requirements of all crops in all areas. This
approach would enable us to offer a machine at the lowest
possible dollar to the user. However, you and I know this
is impossible because the conditions on one side of a town
are different than they are on the other. Some crops are
planted on level land as in the Cornbelt. Others are hilled
or furrowed up. So, special equipment is needed for cutting
and threshing different crops, depending on the crop and the
topography of the seedbed.
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“Harvesting of the soybean crop can best be divided into
two steps “A–Cutting, gathering and feeding the material, and
“B–Threshing or separating the grain from the vines.
“Let’s discuss the second step (threshing and separating)
first.
“Combine efficiency today has developed to the
point where improvement is hard to come by. Our tests in
barley with our current line of machines show, with proper
equipment, adjustment and careful operation, we can save
99.7%–or even more–of the grain once we get it into the
machine. In soybeans, this should approach 100% because it
is not difficult to separate the crop from the vine and put it in
the tank.
“The major problem to overcome is bean crackage.
The majority of cracked beans can be eliminated by proper
adjustment in the cylinder and concave area. Further
significant improvement in reducing the number of cracked
beans can be made in the grain tank filling auger. We have
available a raised leveling or filling auger which eliminates
churning the beans when the tank starts to fill up. This is not
important in some grains but is a very popular item in seed
soybeans and edible bean areas.
“When we were designing our current line of selfpropelled combines, we asked our engineers what could be
done to increase the capacity of the machines to keep pace
with the larger farms and larger acreages that each individual
operator had to handle.
“One significant design improvement was in the cylinder
area. Combines had always been designed with the threshing
cylinder inside the separator. As an example: A 30-inch
wide separator would have about a 28- or 28½-inch cylinder
because running clearance was necessary. The engineers
came up with extruded cylinder housings which enabled the
cylinder to be wider by about 2 inches than the separator,
making the entire threshing width of the separator usable.
This resulted in a substantial increase in usable capacity of
the machines” (Continued). Address: Divisional Product
Supervisor, International Harvester Co., Chicago, Illinois.
921. Arp, H.K. 1964. Farm machinery for soybean
production. Soybean Digest. Sept. p. 52-55.
• Summary: (Continued). “For a specific crop, one other
very important modification, which we announced in 1962,
was the windrow special combine. This should be of interest
to some of you as soybeans are also grown in areas where
windrowing of cereal crops is practiced or may be done in
the future. The trend to larger acreages resulted in a demand
to harvest at increased speed. Farmers were using larger
windrowers, putting from 16 feet to 32 feet of grain in a
single swath. Our engineers met this challenge by providing
different straw racks and increasing the threshing area with
a concave front extension attachment. Actual field tests have
shown we could double our field speed, going from about 3

mph to 6 or 7 mph, and save as much, or more, grain than we
could previously. Net result or the grain producer: sharply
reduced harvesting costs.
“The most important or critical part in harvesting
soybeans is getting the crop from the field into the machine.
This is the area of greatest loss of grain, particularly in
soybeans, a very easily shattered crop.
“Gathering and cutterbar losses represent 80% to 90% of
total field loss, according to Ohio State University tests from
1956 to 1959. Their tests also indicated that the total field
losses varied from 10% to 20% of the total crop, depending
on field conditions, time of harvest and variety of crop. This
means that in 50-bushel beans with a 10% loss, you leave
5 bushels in the field, and 4 to 4.5 bushels of these are lost
before you get the crop into the combine.
“The challenge for our industry is: What can be done
to improve the efficiency of the cutting and gathering
mechanism of the combine? A lot of improvement has been
made in this area. Here is some of the equipment available
and basic design modifications made to cut these losses to a
minimum.
“First, let’s consider the platform. Our tests indicated,
particularly in soybeans, that a large auger would handle the
crop more gently, which means less shattering. Also, there
is a need for a relatively deep ledge, between the cutterbar
and the auger, on which to deposit the crop to prevent loss
of beans on the ground. This, we designed into the basic
machine several years ago.
“The next situation that confronted us was “1–The trend to planting some crops on beds, and
“2–The ability to harvest in extremely wet and muddy
conditions with the self-propelled combines. Tires sinking in
prevented the cutter-bar from assuming the correct position
in relation to the ground, especially when cutting close to the
ground as is necessary in soybeans.
“Correction could not be built into the basic machine
because you would not have the proper cutting angle in
good, smooth, level land cutting. We have available a
platform wedge attachment which tilts the cutterbar down to
give you the correct cutting angle. Along with this, we also
offer an attachment to tilt the guards up if necessary under
certain rocky or uneven terrain conditions.
“If you have extremely bushy or viney beans with a
lot of the low growing branches, lifters, which attach to the
guards, are also available.
“Ohio State tests also show that the reel can cause a high
percentage of the bean loss due to shattering. Reel height
and speed, in relation to ground travel, is very important.
Hydraulic reel lift attachments are available which permit
the operator to raise and lower the reel to match varying crop
conditions while the combine is in motion. However, reel
speed is the most critical and our hydraulic reel drive enables
the operator to get infinite reel speeds, in relation to forward
travel, for the most gentle efficient handling of the crop.
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“With some varieties of soybeans having the
characteristic of low growing pods, what can be done to help
the operator cut as close to the ground as possible in weedy,
tangled beans or over uneven ground?
“There are two items available today from allied
equipment manufacturers to answer this need.
“First–an automatic platform height control that gauges
hydraulically the height of the cutterbar above the ground.
The operator merely establishes the height he wants to cut
and the control maintains this preset height of cut even over
uneven terrain.
“Secondly, a flexible floating cutter-bar is available
which follows the contour of the ground. It was originally
designed for use in peas in the state of Washington for
cutting close to the ground over rocky and uneven terrain.
We have heard reports of its being used very successfully in
the soybean areas of Minnesota.
“Of course, we must also give attention to the comfort
and convenience of the operator. More machines are being
sold today with cabs, heaters and air conditioners than
ever before. Probably, one of the dirtiest jobs on the farm
is combining a dusty, weedy field of soybeans. Without a
cab, the operator does not have much protection. We have
one optional attachment for the man who does not elect, or
prefer, to buy a cab. That is the feeder dust fan. It creates a
suction up through the feeder house, pulling dust and chaff
from the platform and expelling it on the ground under the
combine, away from the operator.
“As further help to our dealers in meeting the particular
machine needs of the user, especially in soybeans and other
rowed crops, we provide detailed charts, showing various
row spacings available, tire sizes and platform widths for all
of our machines. The dealer can sit down with a purchaser
and guide him in buying a machine with the right size cut for
28 inches, 40 inches, or whatever row width he is planting.
“In closing, we would like to say that we believe we
have equipment available today to match almost every
conceivable crop condition or farming practice. We can
assure you we are not standing still but are working on things
for the future that we hope will “1–Improve the operator’s comfort and convenience,
“2–Permit faster planting, cultivating and seedbed
preparation speeds, and
“3–Increase harvesting capacity and speeds.
“All are pointed toward helping you to do more work in
less time at reduced production costs.”
A small portrait photo shows H.K. Arp. Address:
Divisional Product Supervisor, International Harvester Co.,
Chicago, Illinois.
922. Morrison, C.S. 1964. Machines for soybean production.
Soybean Digest. Sept. p. 55-56.
• Summary: “Soybeans have often been called the ‘wonder
crop.’ During the past several decades, the increase in

domestic production of soybeans for grain has truly been
phenomenal. Harvested acreage trends for each of the major
cash crops, with U.S. Department of Agriculture projections
to 1980, are shown (Fig. 1). The farm value of the domestic
production indicates that soybeans still fall below corn,
cotton and wheat in gross return (Fig. 2). The income from
soybeans in relation to other crops has an important influence
on the grower’s choice of cash crops in which his limited
resources are to be invested.
“Soybean yields have increased due to improved
varieties and more efficient machinery–but not to the extent
that yields have increased for the other major crops. This
factor tends to place soybeans in a less favorable competitive
situation than was the case 15 years ago. Writings by leading
agronomists during the past decade have repeatedly deplored
the low level of research effort on improvement of soybean
varieties, crop nutrition and cultural practices. Significant
improvement in soybean production through research
progress should stimulate grower interest in new, more
efficient field machinery and would result in a lower cost
raw material for the soybean processor. This, I believe, is an
essential requisite to continued growth for the total domestic
soybean industry.
“The modern agricultural row crop tractor performs
important functions in soybean production. Recent tractor
improvements include higher horsepower for increased work
output; powershift transmissions; expanded hydraulic system
functions; Quick-Coupler for 3-point hitch equipment; and
numerous operator comfort, convenience and safety features.
Rather than to delve into detailed features of tractors and
seedbed preparation equipment, I propose to discuss the
equipment requirements for subsequent operations in
soybean production.
“Planting: The choice of row spacing is an important
initial decision in the selection of planting machinery. The
major manufacturers now offer planters in a wide range of
types for almost every conceivable row spacing combination.
The trend to 28-to-30-inch spacing for soybeans in many
areas is likely to influence the spacing for other row crops.
Although corn and grain sorghum may exhibit only minor
response to spacings narrower than 38 to 40 inches, the
importance of the soybean crop may influence future row
spacing practices for these crops. Many smaller growers will
need to plant all row crops in a common spacing to reduce
equipment investment and operating costs.
“Plant population has been reported to have an important
bearing on the growth characteristics of the soybean plant.
Higher populations increase the height of the lowest seed
pod. Thus, uniform crop stands at an optimum population
level can aid in reducing the field loss at harvest time.
“The uniform crop stand is a function of several
machinery and agronomic variables. Seed spacing in the
row is dependent on planter adjustment and operation of
the equipment at a reasonable travel speed for the particular
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seedbed condition. Careful control of planting depth and
the use of a seed firming wheel has proven to significantly
improve the stand uniformity in peas and edible beans (1, 2).
It seems likely that soybeans respond in a similar manner to
improved planting methods. Also the use of high quality seed
is essential since the planting equipment is totally incapable
of correcting for deficiencies in seed vigor.
“Minimum tillage-planting practices are being used
successfully to reduce soybean production costs. Skilled
management techniques are required. Mulch planting
practices show promise, particularly where soybeans follow
small grain in a double-cropping system. In this situation the
conservation of moisture may be equally as important as the
production cost advantage. Equipment is now available for
several minimum tillage systems of soybean production.
“Fertilizing: The predictable response of the soybean
crop to direct fertilizer application appears to remain a
challenge to the agronomist. Each year we note increased
customer usage of commercial fertilizer on this crop.
Separate band placement of fertilizer will probably soon
become an accepted practice on soybeans. Deere now offers
such fertilizer band placement equipment for practically
every model of planter and drill which might be used in
soybeans. Both liquid and dry or solid fertilizer application
equipment is available.
“Weeding: The use of the rotary hoe, spring-tine harrow
and similar tillage equipment for early season weed control
in soybeans has received wide acceptance. Preemergence
herbicides now supplement this early cultivation and may
even in some instances replace it. A variety of liquid and
granular preemergence applicator equipment is now offered
to suit the individual grower’s need and whim.
“Certain new herbicides must be mixed into the surface
layer of soil for best results. Various interested groups,
including equipment manufacturers, are experimenting with
soil incorporation techniques attempting to evaluate the
economic justification of this preemergence application on
soybeans. Consistent weed control results at less cost than
is obtainable by other methods must be proven in order to
justify the relatively expensive incorporation equipment.
“The demand for row-crop cultivators appears to be
stable and many of them are used in soybean production.
The increasing popularity of 3-point hitch integral cultivators
in the past 3 to 5 years may have been influenced by the
trend to narrow row soybean culture. Easy attaching and
detaching, simple adjustment to desired row spacing and
lower first cost are features of the 3-point hitch cultivator.
In fact, the customer desiring to grow crops in different row
spacings seldom is deterred because of cultivator restrictions.
“Harvesting: This presentation has emphasized the
preharvest machine operations but it is logical to relate these
operations to the harvesting process. Although the modern
self-propelled combine is a highly perfected machine,
difficult operating conditions are sometimes encountered in

soybean harvesting (Fig. 3).
“Field loss at the cutterbar is frequently stated to average
1½ bushels per acre for each 1 inch of cutting height above
the groundline. Adequate plant population and uniform row
profile following cultivation are just as important as the
combine operation and servicing in their effect on harvesting
cutterbar loss. It should be possible to harvest soybean pods
growing underground, but this would likely be accomplished
only at substantial increase in harvesting cost. Genetic
selection for better podding height and attention to desirable
cultural practices are probably more practical approaches.
“Careful threshing cylinder-concave adjustment is
required to minimize soybean trackage under certain
harvesting conditions. Vastly improved operator controls and
several functional features (e.g., floating cutter-bar, pickup
reel, cell-type separator grate, and slotted conveyor surfaces)
aid to insure efficient harvesting with a high-quality product
in the grain bin.
“In conclusion, it seems reasonable to state that the
machines for soybean production have kept pace with a
rapidly expanding agricultural need. Today’s machines
offer low-cost production based on the best known cultural
practices. Tomorrow’s machines will be better.”
Photos show (1): A John Deere “95 combine with pickup
reel, new sickle drive, cell-type separator grate, redesigned
platform for lower cutting and human-engineered operator’s
platform offers higher performance in soybean harvesting.”
A portrait photo shows C.S. Morrison. Address:
Manager, Agricultural Engineering Research, Deere & Co.
923. Persinger, Ardell L. 1964. What I desire in machinery
for the production of soybeans. Soybean Digest. Sept. p. 5052.
• Summary: A long-winded talk; part of a “Panel on Farm
Machinery” at ASA’s 44th annual convention.
“Industry shipments of pull-type combines in 1950
were about 95,000 while self-propelled combines were
approximately 9,000. By 1963, just 13 years later, pull-type
shipments were only 3,000 and self-propelled machines had
increased to 28,000.” Address: Whiting, Iowa.
924. Massey-Ferguson, Inc. 1964. No sheaves in the field.
Detroit, Michigan: Massey-Ferguson. *
Address: Detroit, Michigan.
925. Scott, W.O. 1965. How to grow 50 bushels of soybeans
[per acre] in Illinois (Continued–Document part II). Soybean
News (NSCIC) 16(2):3-4. Jan.
• Summary: (Continued): “6. An increase of 10 to 15 percent
in yield may be realized by reducing row width. Experiments
in Illinois show a decided advantage for narrow rows.
Soybeans planted in 24 inch rows normally produce 10 to
15 percent more than when planted in 40 inch rows (also
shown in Chart 1). There are certain disadvantages of narrow
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rows. Modification of equipment is sometimes difficult
and impractical. Weed control is not as easily obtained as
in wider rows. However, the fact remains that soybeans do
respond to closing up the row width. It may not be necessary
to go all the way down to 24-inch rows. There is some
evidence that 30-inch rows which are more practical from a
machinery standpoint hold almost as much promise as 24inch rows. In addition, machinery manufacturers are showing
interest in this width for corn.
“7. Maximum yields can be obtained only if weed
competition is kept to a minimum. (See article ‘Don’t Pay
the Weed Tax’. Ed.)
“8. Getting the crop into the bin or into the elevator
might be described as a delicate operation. Harvesting care is
extremely important. Experiments have shown that a harvest
loss of 8 percent is about average under good conditions with
a properly adjusted combine. Harvesting losses can climb as
high as 25 percent if the combine is out of adjustment and/or
harvest conditions are not the best. This means that under the
best conditions 50 bushels of beans in the bin requires about
55 bushels per acre in the field. If conditions are less than
ideal you might need as much as 67 bushels in the field in
order to get 50 bushels in the bin.
“These eight points or factors in the production of
soybean need careful attention if you are shooting for 50
bushels of soybeans per acre.
“Fifty bushels of soybeans can be produced in Illinois.
Yields of this magnitude have been reported from almost all
sections of the State. The frequency of 50 bushel yields is
much lower than necessary.
“The contestants in the 1964 5-acre soybean yield
contest demonstrated that high yields can be obtained.
The results of this contest will be announced after January
1, 1965. The top winner planted early, planted in 32 inch
rows, followed an excellent fertility program, and reported
excellent weed control.” Address: Prof. of Crops Extension,
Univ. of Illinois.
926. Soybean Digest. 1965. Row widths: Row width affected
by variety, planting date. March. p. 15.
• Summary: “Soybeans in narrower rows usually yield more
per acre, University of Minnesota agronomist R.L. Cooper
reported to the American Society of Agronomy meetings at
Kansas City, Missouri.
“But the amount of yield increase that a farmer gets
from narrower soybean rows depends on the variety he
plants and on the date of planting, the agronomist added.
“Farmers and research men have given increasing
attention in recent years to row width in such crops as
soybeans. In the past, most farmers have used the standard
corn row width–40 or 42 inches.
“Cooper and agronomist J.W. Lambert did their soybean
row spacing studies in southern Minnesota. They used three
varieties–Acme, Merit and Chippewa. Acme is an extremely

early variety, Merit is intermediate in maturity and Chippewa
is the latest, a full-season variety.
“They compared three dates of planting–May 18, June
18, and July 9–for each variety. Also, for each variety and
each planting date, they compared spacing in rows 40 and 24
inches apart.
“First, they found that the highest total yield was in plots
where a full-season variety (Chippewa) was planted early
and in the narrower rows. Regardless of the variety, and the
planting date, the narrower row always gave some increase
in yield, compared with wider ones.
“Thirdly, the magnitude of the increase was greater for
less than full-season varieties and for late plantings. For
example, the early variety Acme in narrow rows produced
36% more in yield, averaged across all planting dates,
compared with the wider rows. The increase for narrow rows
was 26% for Merit and 17% for Chippewa.
“Averaging over all varieties, Cooper and Lambert
found the yield increase in narrower rows was 13% for May
18, 35% for June 18 and 33% for the July 9 planting dates.
“In general, early planting is recommended for
soybeans. But the agronomists said that if for some reason
a farmer must plant late, and must use an early variety, then
it is especially important to plant the soybeans in narrow
rows, because the yield difference may run as much as 5 to 7
bushels per acre.
“Narrower rows are becoming more widely used in
Minnesota. One factor holding up the shift among farmers
is equipment. Most farmers tend to use the same planter for
corn and soybeans, and, in the past, few corn planters were
made for rows narrower than 38 to 40 inches.
“More recently, however, planters with adjustable row
widths have been put on the market.
“So far, 24 inches is about as narrow as soybean rows
can be and still allow for adequate cultivation. Narrower
rows might be possible if weeds are completely controlled
with herbicides, thereby making cultivation unnecessary.
“However, much more research is needed on extremely
narrow rows, and agronomists are not recommending widths
under 24 inches at present.”
927. Fletchall, O. Hale. 1965. New developments in weed
control in soybeans: the hunt for safe, effective herbicides.
Soybean Digest. April. p. 16-17.
• Summary: “The nature of the soybean plant has made it
difficult to find herbicides that are effective in controlling
weeds and at the same time safe from the standpoint of crop
injury.
“Amiben, sodium PCP, and CDAA (Randox) are all in
general use.
“CDAA is a good grass herbicide, but it is somewhat
erratic on broadleaf weeds. It has an outstanding crop safety
record. It is very irritating to the skin.
“Sodium PCP gives good weed control most of the
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time. This material seldom is spectacular in weed control
performance–escapes often make the job look a little ragged,
but it is quite consistent–failures are rare. Little crop injury
has been experienced with sprays of this material, but dry
(granule) applications have caused injury when the soybeans
emerged before the first rain. This chemical is also very
irritating to work with.
“Amiben is somewhat superior to sodium PCP or CDAA
in overall weed control. Although rare cases of crop injury
that might have been caused by the Amiben have been
reported, we have not had significant injury at recommended
rates in our research plots. A rate of 2½ pounds per acre
gives good weed control under average conditions. With
some sacrifice in dependability and in duration of weed
control, 2 pounds per acre can be used. Three pounds are
needed on heavy soils high in organic matter. Amiben is not
irritating to work with.
“Both CIPC and NPA (Alanap) are considered too
injurious for use on soybeans in Missouri. Mixtures of
the two, however, have given good weed control without
significant crop injury. With the injury history of these
herbicides, we feel that the mixture needs especially careful
study before it is recommended for general use. This mixture
is still in the experimental stage.
“Linuron (Lorox) preemergence treatments are in the
experimental stage. The margin of selectivity between
dependable weed control and crop damage is narrow. The
activity of linuron is greatly affected by soil type. These
characteristics make the determining of rates which are both
effective and safe quite difficult.
“The trifluralin (Treflan) preemergence treatment is
also still in the experimental stage, but it shows promise,
especially for weed grass control. It performs reasonably
well on many broadleaf weeds.
“Trifluralin has stimulated a large amount of research
on incorporation. With soil conditions and weather affecting
the results you get from incorporation and the variations in
the depth and thoroughness of incorporation you get with
different incorporating devices, the problem is complex. Very
thorough incorporation is desirable, but excessive depth can
cause injury to the crop. If the incorporation is done before
planting, it appears that the depth should not be much, if any,
greater than the depth at which the soybeans are planted. Our
experiments have shown that ground-driven equipment such
as the disk or rotary hoe does not effectively incorporate the
chemical as deeply as the machine operates in the soil. The
ratio of depth of incorporation to depth at which the machine
operates is so variable depending on the:
“1–Type of equipment
“2–Setting of the equipment
“3–Speed of operation
“4–Soil conditions that estimates are almost
meaningless. Power-driven equipment does a better job
of incorporation and the depth of effective incorporation

more nearly approaches the depth at which the machine is
operated, but the problem of knowing the depth still exists to
a lesser extent. A practical method of calibrating a machine
for depth of incorporation in the field is needed. The spiketoothed harrow has given poor results as an incorporating
tool. Trifluralin is broken down by sunlight, so it should
be incorporated simultaneously with or within minutes
after application. One of the outstanding characteristics of
trifluralin is that it requires much less soil moisture than most
other herbicides to be effective.
“Trifluralin does not give consistent control of ragweed,
prickly sida, or velvet leaf.
“N–propyl-di-n-propylthiolcarbamate (Vernam) is also
in the experimental stage. It needs to be incorporated into
the soil above the soybean seed. This herbicide is related
chemically to EPTC (Eptam) and has characteristics similar
to it. At equal rates, it appears to be a little safer for the crop,
but a little less effective on the weeds than EPTC. It shows
promise for Johnsongrass seedling control.
“2–chloro–N–isopronylacetanilide (Ramrod) is related
chemically to CDAA. It appears to be somewhat superior
to CDAA for weed control; safe on the crop in tests so far;
and, although somewhat irritating to the skin, much less so
than CDAA. This material is still in the experimental stage
and word has not been received of clearance for its use on
soybeans. It is one of the more promising new herbicides.
“Prometryne has shown promise as a preemergence
herbicide in soybeans, but the margin of selectivity is narrow.
We have not received word that it has been cleared.
“2,4-DB is the only herbicide that is recommended for
postemergence use on soybeans. Soybeans have only slight
tolerance to 2,4-DB, so the rate has to be kept so low that
only the most susceptible weeds are controlled. These are
cockleburs and morning glories. Some other broadleaf weeds
may be injured, but their control is not consistent. Soybean
plants will usually be distorted by this spray, but they can be
expected to recover without serious, permanent injury to the
plants.
A photo shows: “Soybeans (beneath adjacent rows)
treated with Treflan (trifluralin). Elanco Products Co.”
Note: This issue contains many articles and ads about
weeds in soybeans. Address: Univ. of Missouri.
928. Meade, John A. 1965. Soybean weed control:
suggestions for the Northeast. Soybean Digest. April. p. 6-8.
• Summary: “The total acreage of the Northeastern states
was 869,000 acres of soybeans in 1964 which is about 3% of
the U.S. total.
“It is interesting to note the relative acreages of corn
and soybeans grown in the states. Their acreages are listed
below:
New York 4,000 acres soybeans; 192,000 acres corn.
Pennsylvania 8,000 acres soybeans; 820,000 acres corn.
New Jersey 42,000 acres soybeans; 73,000 acres corn.
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Delaware 196,000 acres soybeans; 153,000 acres corn.
Maryland 239,000 acres soybeans; 432,000 acres corn.
Virginia 382,000 acres soybeans; 522,000 acres corn.
“Thus, our [Maryland] soybean acreage represents a
considerable share of our tillable land adapted to row crops.
When viewed from this perspective, it is easy to see why the.
Northeastern states have placed much emphasis on finding a
satisfactory herbicide.
“Why control weeds? To most people concerned with
agriculture this seems to be an elementary question but there
are still many people who are not aware of the demands
that weeds make on nutrients and water supplies in the soil.
Cartter and Hartwig in reviewing this situation in Advances
in Agronomy (Vol. 19) point out that yields are reduced 15
bushels per acre by a moderate Johnsongrass infestation in
Arkansas (which is something we don’t have in Maryland–
ours are always severe).
“Yields were reduced 50% and 40% by pigweed and
morning glory respectively in Mississippi. And Fred Slife
has shown yield reductions of 10% from six giant foxtail
plants per foot of row, and 28% reduction from 50 plants
per foot. In order to give this a proper frame we can say
that a 10% loss in yield last year would have cost Maryland
farmers alone $1 million. This fact alone would make clean
fields essential but there are some other factors involved.
“A goodly share of the harvesting in this area is done by
custom operators and these men have been heard to say that
they ‘wouldn’t go back into that field because of the weeds.
The redroot (pigweed) is big enough to stop my combine,’ or
‘the grass is so thick it balls up the cylinder.’ And since many
farmers are dependent on custom operators, fields must be
kept clean.
“One other factor is the quality of the harvested crop.
Many of the beans in the Northeast are processed for animal
feed and some are shipped overseas for human consumption.
In either case poisonous weed seeds in the beans cannot be
tolerated and small amounts sometimes cause rejection of an
entire lot.
“Thus our weed control efforts are aimed in three
directions:
“1–Eliminate weeds to stop competition and yield
losses.
“2.–Eliminate rank, late-maturing weeds which decrease
the efficiency of harvest.
“3–Eliminate weed seeds which are toxic to animals or
humans.
“Methods of Control: We break this section logically
into two parts-cultural and chemical.
“We have many growers in the Northeast who do
an excellent job of weed control with a rotary hoe and
cultivators.
“Other cultural methods include:
“1–Follow a rotation. This can reduce the seed
population and allows other herbicides to be used in the field.

“2–Prepare soil early and allow a crop of weeds to
germinate and then disk immediately before planting the
beans.
“3–Don’t plant soybeans too early. Early planting results
in slow germination and slow growth of the beans. The
weeds will get ahead of the beans.
“4–Use clean, high-quality seed. Avoid planting weed
seeds and poor-quality, low-germination beans.
“Close cooperation between the various chemical
companies and state and federal research people has resulted
in the development of several herbicides. Up until about
1960 we had no really satisfactory herbicide for soybeans.
We had available dinitro, CIPC, Randox, NPA and 2,4-D.
Dinitro was very sensitive to weather conditions while CIPC
was too volatile under our conditions. Randox is strictly
a grass herbicide and is difficult to handle. NPA was too
dangerous on the sandy soils of Maryland and Delaware.
Many farmers had outstanding control with 2,4-D, but its use
has fallen off since it is not labeled for soybeans. Since 1960,
new herbicides have appeared and are listed below more or
less chronologically:”
A large table of herbicides follows. For each is given:
Chemical. Rate (lbs/acre of active ingredients). Remarks &
type (e.g. pre-emergence). Common name, trademark name,
manufacturer. Address: Weed Science Specialist, Univ. of
Maryland.
929. Le Roux, P.M. 1965. Want to cultivate soybeans? A few
hints. Farming in South Africa 41(4):45-46. July.
• Summary: Contents: Introduction. Climate and soil.
Fertilisation. Varieties. Preparation of seed. Espacement.
Planters. Inoculation with rhizobium bacteria. Cultivation
after sprouting. Harvesting. Insect pests.
“Soybeans can be cultivated profitably in the summer
rainfall region. It is one of the best crops to rotate with maize
because maize planted after soybeans is less subject to root
and stem rot infection. Moreover, the erectness of the maize
improves, which facilitates mechanical harvesting.” Address:
Faculty of Agriculture, Univ. of Pretoria, South Africa.
930. Strayer, George M. 1965. Editor’s desk: Plague in
export markets. Soybean Digest. July. p. 4.
• Summary: “Jimsonweed seed and morning glory seed
continue to plague us in export markets for soybeans. This
is further reflection of the fact that weed control is the No.
1 problem in soybean production in the United States and
one which needs even further attention from USDA, state
experiment stations, chemical companies and machinery
manufacturers.
“Neither jimsonweed seed nor morning glory seed
is considered poisonous in this country. Both are hard to
control. Both are considered poisonous or sufficiently
undesirable in some other countries that they are banned or
given severe discounts if found in shipments of soybeans.
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“With the largest soybean acreage in history now
growing, we need all the friends we can acquire in the world
markets. This means we must:
“1–Plant only clean fields to soybeans.
“2–Use chemical and mechanical weed control to do the
best possible weed control job.
“3–Hand cut or otherwise remove conspicuous weeds
from our fields.
“4–Use the recleaner on the combine when harvesting,
have the right screen in it to remove all possible weed seeds,
and destroy them.
“5–Handle and store the crop to prevent breakage and
contamination.
“6–Sell a soybean crop of which we can be proud.
“If handlers and exporters will then do their part the
steady stream of protests from overseas buyers of U.S.
soybeans should decline and finally disappear.”
A small portrait photo shows George Strayer.
931. Byrd, Tom. 1965. Pioneer agronomist saw soybean
potential in state [Charles Burgess Williams]. News and
Observer (Raleigh, North Carolina). Aug. 16. p. 17.
• Summary: “What satisfaction C.B. Williams would
probably get if he could ride across the green fields of North
Carolina today!
“On almost every farm, he would see evidence of a
dream come true.
“Charles Burgess Williams was a man who in one
respect lived before his time. He had a vision for the farmers
of North Carolina and that vision centered around the
soybean. He promoted the soybean for more than 50 years.
And at time of his death, it looked as if much of this effort
had been in vain.
“Flourishing: But now the story is different. The
soybean has taken hold. It is growing, flourishing, and, in
fact, providing one of the brightest spots in the nation’s
agricultural economy.
“C.B. Williams (1871-1947) earned many distinctions
in life. Born at Shiloh in Camden County, he was a member
of the first class at North Carolina A. and M. College,
now N.C. State University at Raleigh. He was captain of
the university’s first football team, its first instructor in
chemistry, its first head of the agronomy department and its
first dean of agriculture.
“All told, he was to serve the university for 53 years, a
record that is yet to be equalled. It is said that in his prime
he knew more about the crops and soils of North Carolina
than any other man. Williams Hall, the university agronomy
building, is named for him.
“Almost Alone: It was the soybean, however that was to
occupy a special place in the life of this pioneer agronomist.
He became convinced early in his career that the soybean
was one of the most valuable plants ever to come to North
Carolina. At that time, Williams stood almost alone in his

convictions; his was a voice in the wilderness. Few trained
agronomists, even in the U.S. Department of Agriculture, had
yet seen the potential of this plant. Williams saw that all new
introductions of soybeans were tested in North Carolina. he
conducted variety demonstrations, fertilizer demonstrations
and breeding work. He wrote pages of copy for newspapers
and farm Magazines extolling the virtues of soybeans. He
used the old Farmers’ Institutes and their successors as part
of his campaign.
“Not only did he encourage farmers to grow soybeans,
but he urged oil mills to buy the beans for crushing purposes,
and he made suggestions to manufacturers about using the
beans for varnishes, paints and other purposes.
“The late Frank Jeter, who was associated with Williams
for 40 years, once wrote in his capacity as agricultural
editor at N. C. State: “’Many a time, I have seen the learned
agronomist crunching a bit of cracker or cookie made from
soybean flour... He claimed it was delicious. Perhaps if
he had let his claim remain at ‘nourishing’ and left off the
matter of taste, he would have been more successful in
having soy flour adopted as a staple item of diet.’
“Williams’ interest in soybeans probably stemmed from
his boyhood days on a Camden County farm. The plant had
been brought into the area a few years before. Williams
himself once said that the first soybeans coming to North
Carolina had been brought to Hyde County about 1870 by
an old sea captain from the Orient. They later spread to
other coastal locations. Growers called them ‘Japan,’ ‘coffee
berries’ and other names.
“In a way Williams was successful with his promotional
campaign. North Carolina adopted the soybean for a brief
period. Some new verities were originated; studies were
made as to shattering; the two-wheel mechanical soybean
harvester was invented; and the place of the bean in crop
rotations was investigated.
“First Oil Plant: A significant milestone was reached
on Dec. 13, 1915. On that date the Elizabeth City Oil and
Fertilizer Company changed over from crushing cottonseed
to crushing soybeans. This was the first commercial
manufacturer of soybean oil and meal in the United States.
“But then trouble set in. As soybeans began to spread
from the coastal lowlands, tobacco growers said the land
was made too fertile by the legume. Other kinds of troubles
seemed to follow the bean when it was planted for a number
of years on a farm. Tobacco growers did not know about
crowding more plants on the more fertile soil or balancing
the increased nitrogen, with more phosphate and potash.
“So soybeans lost favor in North Carolina. The Midwest
took them on.
“Editor Jeter observed shortly after Williams’ death
in 1947: ‘He was not a man who could be rushed into rash
statements (about) his convictions... I think... he... (was)
somewhat disappointed in his fellow North Carolinians who
would not see in the soybean the crop what he believed it to
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be.’
“Large Acreage” If only Williams could have lived a
few more years! The tide had already begun to turn by 1947.
Soybeans were coming back to North Caroline in a manner
that probably would have exceeded his fondest dreams.
“This year, Tar Heel farmers are expected to plant nearly
900,000 acres of the crop. Only tobacco and cotton will bring
them more cash income.
“Nationally, the soybean has become the country’s
greatest oilseed crop. It has overtaken such traditional crops
as wheat, cotton and tobacco as America’s chief earner of
dollars in the export market.
“Production continues to expand. Prices remain good.
There are no burdensome surpluses. Truly the soybean is an
abnormality in this area of farm plenty.
“Many Uses: Williams’ dream of soybean cookies and
soybean flour for human consumption has not materialized,
at least not in the United States. But it is doubtful if many
Americans go through many days each year without using a
soybean product.
This versatile little legume now provides about twothirds of all domestic vegetable oil. From this oil comes
such things as margarine, shortening, salad dressing, paints,
detergents and industrial chemicals. About three-fourths
of all oilseed meal for livestock and poultry comes from
the soybean. Separated soybean protein is used in such
things as adhesives, paper coatings, textile sizing and other
manufactured products.
“And looking to the, future, scientists see in the soybean
the hope for getting more protein for the half-starved peoples
of the world.”
932. Hartwig, Edgar E. 1965. Semmes is new soybean
variety for Delta area. Mississippi Farm Research 28(8):1.
Aug.
• Summary: “Semmes is the name given to a new soybean
variety well suited for production in the Delta area. Its
superiority over varieties presently grown is greatest on the
more poorly drained clays. Semmes matures approximately 4
days later than Lee and grows somewhat taller.
“Seeds are being increased at the Delta Branch
Experiment Station. Foundation seeds will be available for
planting in 1966. Seeds are also being increased in Arkansas.
“At Stoneville, Semmes has an average maturity of Oct.
20 as compared with Oct. 16 for Lee, Oct. 21 for Bragg, and
Oct. 28 for Jackson. Plants have purple flowers and gray
pubescence. Seeds are similar in size to those of Lee and
have brownish-black hila.
“This variety has the same degree of resistance as Lee
to the diseases bacterial pustule, wildfire, and target spot.
Seed-holding is very good. Like Lee, it is susceptible to
the common root-knot nematode, Meloidogyne incognita
var. acrita. Semmes matures only 4 days later than Lee,
but begins flowering 10-14 days later. This later flowering

is associated with lowest pods being borne higher from the
ground than in Lee.
“Selection of the name Semmes follows in a series of
naming soybean varieties developed in the southern regional
research program after Confederate officers. Others in this
series are Jackson, Lee, Hood, Hill, Hardee, and Bragg.
Since Semmes will tolerate extended periods of wet soil, it
seemed fitting to name it after a naval officer.
“Semmes was tested as selection D60-12327. It is from
the cross D51-5427 x D49-2491, made at Stoneville in 1953.
D51-5427 is a high-yielding, high-oil, phytophthora-resistant
strain selected from the cross Ralsoy x Ogden. D49-2491 is
closely related and very similar to Lee.
“The third and fourth generation populations of this
cross were grown on poorly drained clay and harvested
in bulk. One thousand plants were selected for further
evaluation from the population of fifth generation plants.
Semmes is the increase of a single F5 plant. Preliminary tests
were conducted on clay at Stoneville and at several outlying
locations.
“In 1963 and 1964, Semmes was tested at approximately
25 locations in the southern states. These tests have shown it
to be best adapted for production on Delta soils. While it has
shown no advantage over Lee on well drained soils, it has
shown an 8% yield advantage on poorly drained clay. It has
had this advantage over Jackson on all soils, except where
root-knot nematodes are abundant. The heavier shading
resulting from its greater growth should be beneficial in
reducing weed growth.”
A photo shows a combine harvesting a field of
“Semmes, a new soybean variety well adapted for production
on clay.”
Footnote: Publication No. 422 of the U.S. Regional
Soybean Laboratory. Address: Research Agronomist, Crops
Research Div., ARS, USDA, working in cooperation with the
Delta Branch Experiment Station, Stoneville, Mississippi.
933. Baumheckel, Ralph E. 1965. Weed control: Machinery
for efficient soybean production. Soybean Digest. Sept. p.
51-52. [3 ref]
• Summary: Discusses: (1) Chemical weed control:
Preemergence application, spraying equipment, granular
applicators, broadcast incorporation, band incorporation,
postemergence–surface applied, postemergence–a new
concept.
Mechanical weed control: the rotary hoe, the sweep-type
cultivator. General comments.
“In closing I would like to make four general comments:
“1–When we discuss successful weed control in
soybeans, we must not fail to recognize the importance
of: proper seedbed preparation; high-quality seed drilled
with planters capable of providing optimum seedling
environment, balanced fertility and proper weed control in
the preceding crop.
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“2–The new emphasis being placed on the early planting
of corn in the central Cornbelt should provide for more
careful and timely planting of soybeans. The ‘Cinderella
Crop’ is rapidly taking its rightful place as a top net income
producer which deserves equipment tailored to its specific
needs and time devoted to its culture and specific weed
problems.
“3–In the northern parts of the country, narrow-row
spacing of soybeans was known to contribute to increased
yields many years ago, but the corn crop had to get in step
before really significant acreages could be considered.
Narrow rows definitely contribute to early shading of the
middles for improved weed control.
“Band herbicide treatment of narrow-row fields can
leave such small areas untreated that overall chemical
application and so-called solid planting patterns have
become a topic deserving serious consideration. Research
at Michigan State by Dr. William Megitt and others has
demonstrated that soybeans can be successfully grown
using such a system. Improved herbicides and a better
understanding of the precise way in which they function
may lead to solid planting as an established practice in some
areas.
“4–( ) This is a blank space which suggests that there
should always be room for new developments–an open
door, ready for new concepts. Perhaps in the reasonably
near future we may see ground-related spray equipment,
granular herbicides that behave more like spray materials and
chemical incorporation equipment that can deliver a known
degree of mixing at a predetermined depth.”
A small portrait photo shows Ralph E. Baumheckel.
Address: Research Supervisor, Product Planning Research,
Farm Equipment Div., International Harvester Co., Chicago,
Illinois.
934. Lamp, B.J. 1965. Harvesting: machinery for efficient
soybean production. Soybean Digest. Sept. p. 54-55. [2 ref]

• Summary: “Harvesting losses are off-the-top profit losses.
Their elimination significantly improves the profit return. In
soybean culture, harvesting losses can be controlled through
modern production practices and equipment.
“If we are to reduce harvesting losses and increase
profits, we must consider the nature and cause of soybean
losses, the unique properties of the soybean plant which
contribute to harvesting complexities, the capability of
modern combines, and the importance of experience in
efficient harvesting.
“The sources of harvesting losses have been established
in tests of combines adjusted and operated by farmers. In
these tests, total losses averaged 10% of the yield, or nearly
3 bushels per acre. (See table 1.) Of the total losses, onethird or about 3% of the crop had been shattered from the
pod and was lying on the ground. Another one-third of the
loss remained on the stalk or on the stubble without having
entered the combine. These tests showed that once the plant
was delivered to the combine, efficient harvesting resulted.
“It is evident, then, that most losses occur in the
gathering process, and these gathering losses must be
controlled for efficient harvesting.
“Properties of Plant: It is necessary for both the designer
and the user of combines to understand certain unique
properties of the soybean plant so that they can manage
around these properties to harvest efficiently. At the same
time, the plant breeder seeks to manage or alter the plant’s
properties to reduce the complexity of harvesting.
“One property of the soybean plant is that its pods and
beans are located from just above the soil to the tip of the
stalk. The combine cutterbar must operate below the beans
to avoid stubble losses, as well as losses caused by the knife
cutting and stripping pods.
“The ease with which soybeans can be shattered is
a characteristic which must be considered in our effort
to reduce losses. As the bean and straw dry, the pod can
readily be triggered open, and the beans lost. There is a
marked relationship between shattering and kernel moisture.
In experiments to demonstrate this shatter-moisture
relationship, the same force was applied to a crop at various
moistures. Complete shattering occurred at 9% moisture.
Only half as many were shattered at 13% moisture–the
moisture at which the market price is based.
“Like peas, the soybean seed is a dicotyledon. When
dry, the bean is easily split along the natural division of the
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seed. This splitting may occur in conveying the bean within
the combine. The bean is also readily cracked. While it is
not difficult to produce a grain tank sample which meets the
market requirements relative to splitting and cracking, both
splitting and cracking can reduce yields, because the smaller
particles may be removed in the cleaning process, and
returned to the soil.
“A number of factors relating to the cultural practices
and plant environment of soybeans add to the complexity of
harvesting. These factors must be managed for top harvesting
efficiency. Weed infestation is a problem. Soybeans are
probably more infested with weeds (including volunteer
crops, such as corn) than any other major crop. Several
weeds mature at the same time as the beans. Others remain
green at harvesting. Soybeans, more than most crops, tend to
produce a ‘loose’ soil, and loose soil coupled with late season
harvesting and, frequently, adverse weather causes flotation
and steering problems.
“Row spacings are certainly an important factor
to consider in any attempt to control harvesting losses.
Soybeans are planted in rows from 6 inches to 42 inches.
Row spacing affects the plant size, pod set location, lodging,
maturity and weed infestation–all of which influence
harvesting requirements and losses.
“The establishment of optimum table widths is
complicated by the variation in row spacing. Since beans
shatter easily, agitation of the next row to be harvested
must be avoided. Row spacing also affects optimum wheel
spacing. Under adverse tractive conditions, steering control
can be jeopardized when wheel spacing does not match row
spacings.
“Modern combines have several features which have
been designed to meet the special requirements of soybeans.
Some models of combines are designated ‘soybean specials’
to recognize their unique applicability.
“Research has shown the favorable effect of narrow
rows on yield. Yield increases of 15% or more have been
reported for 28-inch to 30-inch rows, as compared with
40-inch and 42-inch rows. Research has also indicated
yield increases from narrow rows for other row crops in
the rotation which require similar equipment for planting
and cultivation. These factors have and will continue to
encourage the use of narrow rows.
“Compatibility of Rows: For the best possible harvesting
performance, row spacing compatibility should be sought.
Modern combines have an adequate selection of table and
wheel spacings to permit the user to benefit from the yield
advantages of narrow rows.
“Recognizing the need to harvest at 2 to 4 inches from
the ground, engineers have designed low cutting tables and
special soybean cutterbars. Automatic table height controls
have been developed to maintain the proper cutting heights
without the operators becoming fatigued. Fingers and gauge
wheels sense the ground, so that optimal cutting heights for a

particular condition can be maintained.
“Since gathering losses are the principle source of
harvesting losses, engineers have paid special attention to the
reel and to its easy adjustment. Various reel configurations
have been tested, but to date the conventional circular pickup
reel still gives the best performance when properly adjusted.
“On-the-go speed and height adjustments are becoming
available. These adjustments permit the operator to
compensate for weeds, lodged crop, varying crop sizes
and yield differences, without causing excessive shattering
losses.
“On-the-go cylinder speed and concave adjustments
are particularly desirable for optimum harvesting efficiency.
Table 2 shows the results of tests conducted through a 24hour period–at 1 to 2 p.m., after the overnight moisture
was removed; at 8 to 9 p.m., after dark, but before the
crop picked up moisture; and at 8 to 9 a.m., with the full
effect of night-time moisture. The threshing effort was
nearly doubled for the morning tests; all other adjustments
remained constant. Yet harvesting losses in the morning tests
were reduced by nearly 1 bushel per acre, mainly through
reduction of shattered loss. With on-the-go cylinder speed
adjustment, full-day harvesting is feasible.
“The role of the operator in efficient soybean harvesting
is extremely important. Top harvesting efficiency requires
top management by the grower and operator. Modern
machines can be managed for top efficiency in almost any
crop condition. There are a few major considerations that I
should like to mention.
“Level fields without row ridges are necessary for
minimal gathering losses. The land should be free of rocks or
other obstacles, or the obstacles should be plainly identified”
(Continued). Address: PhD, General Product Planning
Manager, Massey-Ferguson Inc.
935. Lamp, B.J. 1965. Harvesting: machinery for efficient
soybean production. Soybean Digest. Sept. p. 54-55. [2 ref]
• Summary: (Continued): Weed control is extremely
important, not only because of the complexities weeds cause
in harvesting, but because of the yield-depressing effects of
weeds. Where soybeans follow another row crop, such as
corn, efficient prior crop harvesting is very desirable.
“Matching the equipment to the user’s need is an
important management task before harvesting. Is there
capacity to do the harvesting within the available time? Is the
table width correct? Is the wheel spacing favorable? Is the
combine in good repair? Can the combine be adjusted for top
performance?
“Timeliness is another important factor in harvesting.
Research has indicated that once the kernel moisture reaches
10%, harvesting losses may increase 1% for each day of
delay.
“Leaves normally drop when the kernels are in the 20%
moisture range, the point at which maturation is assumed to
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be complete, and after which little lodging occurs. Further
drying is required, for kernel moisture variations of 20% are
not uncommon. (In one harvesting test, the crop in the grain
tank averaged 18% moisture while the unthreshed beans held
42% moisture.) These facts indicate that little is gained by
harvesting immediately after defoliation.
“When the crop dries to the 13% to 15% range, the
grower should consider the advantages of beginning to
harvest. Once started, he should consider full-day harvesting.
“When the kernel moisture is above 13%, drying of the
crop may be desirable. Drying facilities available for other
crops will readily dry beans.
“In machine adjustment and operation, the most
important adjustments relate to cylinder speed, table height,
reel speed, reel height and forward speed. Experience has
indicated that most users are aware of proper cylinder speed
and table height. Since forward speed is probably the most
important adjustment, and influences other adjustments, let
us discuss it further.
“Table 3 shows the typical effect of ground speed
variation on harvesting losses. No adjustments were made on
the combine. The reel was properly adjusted for 3.2 miles per
hour. The relatively high total loss could have been reduced
by more timely harvesting and by harvesting when kernel
moisture was higher.
“Losses increase mainly at the cutterbar and at the reel
with variation in forward speed. At forward speeds of less
than 3.5 miles per hour, this effect is minimal with current
cutterbar speeds.
“Today’s combines are designed for soybeans. When
total management is exercised–from planning the crop to
harvesting–top harvesting efficiencies will be achieved.”
Address: PhD, General Product Planning Manager, MasseyFerguson Inc.
936. Sellschop, J.P.F.; Niekerk, B.F. van. 1965. Soybeans are
in demand. Farming in South Africa 41(6):52-55. Sept. [2
ref]
• Summary: In South Africa roasted soybean meal “used
to be generously included in the diet of certain classes
of labourers in gold and coal mines. They are now used
largely for the manufacture of certain patent foods, and
the extraction of oil. The oil is processed for cooking
purposes, for use in paints, and for other industrial purposes.
The protein-rich meal is used to feed livestock. “Shelled
immature soybeans are sometimes used, as a vegetable.”
Soybeans are a good crop to rotate with maize, kaffir
corn, and wheat to help prevent root and stem diseases. They
are an important hay crop in humid localities, they smother
weeds (such as watergrass), and they are not attacked by the
witchweed plant parasite. Soybeans are more resistant to
frost than cowpeas, velvet beans, and groundnuts. The most
suitable areas for soybean production are the warmer, more
humid maize-producing areas of South Africa, where the

annual rainfall exceeds 550 mm (22 inches) per annum, and
where the elevation is less than 5,000 feet above sea level.
“Areas that have produced considerable quantities of
soybeans recently are the districts of Piet Retief, WatervergPotgietersrus, Delmas, Lydenburg, Klerksdorp-Fentersdorp,
and Richmond and Ixopo in Natal.” A map with dots shows
the main soybean producing areas in South Africa; they are
in the northeast, in Transvaal and Natal.
Details on soybean cultivation are given: Soil, fertilisers,
inoculation of the seed, soil preparation, planting time,
implements, seed quality, harrowing and cultivation,
harvesting, storage, yields, hay and silage, disposal [sale].
On dryland, yields of beans average 2,000 to 2,400 lb per
morgen (1 morgen = 2.1165 acres). The yield of hay is about
3 to 8 tons per morgen and the yield of green silage material
about 5 to 15 tons. Address: Agricultural Research Inst.,
Potchefstroom, South Africa.
937. Swinford, P.N. 1965. Seedbed preparation, planting,
fertilization: machinery for efficient soybean production.
Soybean Digest. Sept. p. 47, 50.
• Summary: “My first contact with the soybean was on my
father’s farm back during the 1930’s. We grew them for hay
for the dairy herd. You may have made some soybean hay
and, know what that’s like. To make matters worse, we ran
the stuff through a stationary hay chopper. After a day of
that under 85º sunshine, 10 fingers could not begin to scratch
with sufficient intensity to relieve the itching. What an
enlightening day when we discovered that you are supposed
to combine this valuable crop.
“Soybean growing techniques have changed a great deal
since the crop was grown primarily for hay. These techniques
have brought about many modifications and refinements in
the equipment to prepare the seedbed and plant and fertilize
the crop.
“Seedbed Requirements: First, we should consider the
requirements of the soybean for a seedbed. Seed in contact
with moist soil and shallow, uniform depth is most important.
The requirement for shallow, uniform depth dictates the need
for fairly fine soil particles, since it is next to impossible
to achieve uniform seed coverage at minimum depth with
coarse cloddy soils. These requirements will largely govern
the type of equipment and number of operations.
“The conventional equipment for seedbed preparation
hasn’t changed much. Moldboard and chisel plows will
predominate the scene for some time. Tillage machines such
as the disc harrow, peg tooth, spring tooth, and coil tine
harrows, mulcher-packers, and the like will likely still be
around for a long time.
“Probably the best way to gain efficiency with these
tillage tools is to equip ourselves with larger units or
combine two or more operations into one, thereby utilizing
the power of the new 90-HP and larger tractors which have
gained such wide acceptance so quickly.
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“This table shows a study made in Iowa comparing
the costs of owning and operating two 3-plow tractors with
one 6-plow model. Field capacity, whether plows or tillage
equipment, is comparable.” The 6-plow model offers a
savings of $565.00.
“While I doubt that many of you are using three-plow
tractors, the point here is that we must put those big tractors
to work if we are to realize the efficiency that they are
capable of.
“A new method which appears to offer a great deal in
increased efficiency is the PTO-driven rotary strip tillers
used in combination with planting units. I’m not prepared to
say whether few or many soil types will respond favorably
to this type of tillage since we at Allis-Chalmers have not
taken this approach. The method does qualify in that it will
decrease the number of trips necessary and better utilize
horsepower by combining operations. In heavier soils,
plowing may still be required, but multiple tillage operations
could be eliminated.
“Here the final tillage and planting operations have
been combined with a simple tow hitch between the field
cultivator and planter. The implement could just as well be
a chisel plow, disc harrow, or other machine. The important
thing is that one man and one tractor are doing what would
otherwise require two.
“Minimum tillage systems are increasing in acceptance
everywhere and perhaps merit your consideration as a way
to cut costs in your operation. At Allis-Chalmers, we’ve
had quite a bit of experience with wheel-track planting for
corn. By merely plowing and wheel-track planting, we were
able to get the crop into the ground in only two operations
at a savings of $5 to $7 per acre. Our users across the
Cornbelt soon put the system to test with soybeans. One such
customer says that he can count on 10 to 12 bushels per acre
more soybeans, and has the initial savings in cost besides.
This is at least $30 more profit per acre; part of it from the
system, part from narrow 30-inch rows.
“Which brings us to another phase of our discussion–
narrow rows. Just how much narrow-row planting will
increase soybean yields depends on which experiment
station you’re tuned to. I’m sure they all agree that there
are increases. I’ve talked to many farmers who’ve used
narrow rows for beans and all report increases and would not
consider returning to wide-row planting.
“Narrow-Row Crops: Again in the Cornbelt the sudden
and meteoric increase in the acceptance of narrow-row corn
and soybeans caused a sellout of narrow-row planters and
cultivators for all manufacturers this past spring. Obviously,
the ability to use the same equipment for both crops was a
significant factor.
“Since cotton rows are pretty well established at 38
inches and 40 inches, you growers here in the Delta cannot
have this common use in both crops without adjustment of
the equipment, and this is not very desirable during the peak

season. However, if you grow only as much as 200 acres,
with the very modest increase of only 2 bushels per acre
(much less than average increases), the added profits would
pay for your new six- or eight-row mounted unit type planter
without fertilizer attachment the first year. The planter shown
here planted about 500 acres of corn in 20-inch rows this
year in central Illinois and will double, as a bean planter.
In the hands of a good operator, it should easily plant 75
acres or more per day, allowing time permitting chemical
application.
“Many bean growers prefer to have their unit planters
equipped with double disc openers with depth bands for
precision depth control, resulting in more even stands.
“We’ve mentioned both 30-inch and 20-inch rows, and
the obvious question is, ‘Which is best?’ I believe most tests
favor the 20-inch spacing in yield trials. If chemical weed
control is complete and the particular soil doesn’t require
cultivation for aeration, 20-inch rows should be all right. If
cultivation would become necessary for weed control, then
all except the smallest tractors would require changing to
narrower rear tires. Use of the typical tricycle tractor is out
of the question. Twenty-eight or 30-inch rows generally give
nearly as much yield increase and can be cultivated with
tractors having normal tire equipment, but preferably with
the adjustable front axles.
“Whether you fertilize your soybeans is dependent on
many factors–soil types, fertilization rate of the preceding
crop, and others. If you do fertilize with nominal amounts
of starter, equipment is available to place the material below
and to the side of the seed, but separated from the seed by
only the amount of soil you select. To keep the efficiency up,
use big hoppers on the planter to cover more land between
refills. Mechanize the handling with bulk materials and auger
conveyors to hold the refill time to a minimum.
“The practices and methods I have mentioned are
only general recommendations. They have been tried and
work successfully for someone somewhere. Analyze your
efficiency problems and select the practices which would
appear to have bearing on them. Then give the practice a
test on your farm, in your conditions. This is the only way
to know if it will work for you. The important thing is to try
new methods to improve your efficiency. Remember, you
may be on the right track, but if you don’t move, you will
still get run over.”
A small portrait photo shows P.N. Swinford. Address:
Supervisor, Tractor Sales, Farm Equipment Div., AllisChalmers Manufacturing Co., Milwaukee, Wisconsin.
938. Van Riper, G.E. 1965. The soybean plant and
mechanization. Soybean Digest. Sept. p. 56-58.
• Summary: “Efficient production of soybeans involves
the use of sound agronomic practices along with proper
equipment. Ample power and adequate equipment are
needed to prepare the seedbed, plant the seed, control weeds
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and harvest the crop. However, not only the equipment needs
to be considered, but the requirements of the seed and the
plant itself, if efficient soybean production is going to be
obtained. The plant is the central figure in our production
scheme. All cultural and harvesting practices must cater to
her (the plant) if our production system is going to be really
successful. This article deals with some of the factors which
affect growth and influence mechanization practices.
“We can regulate the growth of the soybean plant within
its genetic capabilities by manipulating the environment.
By the environment, I am referring particularly to nutrients,
water and light. We can add fertilizer to the soil to help
promote plant growth. Carbon dioxide (CO2) appears to be
present in adequate amounts. The mixing action of the wind
over the crop canopy helps provide adequate CO2. If we
fail to provide a necessary nutrient in adequate amounts, we
may limit or entirely inhibit growth. In general, we can add a
reservoir of the required nutrients so that any one of them or
a combination of them need not become limiting factors of
growth.
“We can also provide a reservoir of water, by proper
irrigation, so that water is usually not a limiting factor.
“The ultimate limiting factor to maximum crop
production is light. A reservoir of light cannot be provided.
Light must be used the instant it is available to a particular
leaf on the plant.
“Radiant Energy Corn plants planted in the conventional
way convert about 2% of the incident radiant energy to plant
food. Soybeans do no better. So how can we maximize the
conversion of radiant energy to chemical energy in the form
of plant food via the plant?
“Farmers have traditionally grown corn and soybeans in
rows about 40 inches wide to accommodate the horse. But,
Dobbin is long gone. Now the switch is on to use narrower
rows. Narrower rows using the same plant population
means more uniform distribution of plants in the field. This
increases the amount of leaf surface exposed to sunlight, so
that more photosynthesis per acre occurs.
“Other things also happen. Plants shade the soil quicker
and reduce soil water evaporation. Late weed control is
easier due to shading between the rows. The root system is
more equally distributed and better utilization of nutrients
occurs. The best part of the whole situation is the 10% to
20% seed yield increase obtained in certain geographical
areas.
“This yield increase from narrow rows is not found
universally. Soybean producers in northern areas tend to get
more benefit than southern farmers. This is true for both corn
and soybeans. The increased length of the growing season in
the South allows farmers to use later maturing varieties than
the northern growers. The later maturing varieties are larger
and produce more vegetative growth resulting in a canopy
that covers the ground quickly. Narrow rows do not appear to
have an advantage in the South. Northern farmers must push

their rows closer together to completely shade the ground in
order to capture a maximum amount of energy during a short
growing season.
“The length of the photoperiod also affects the kind
of variety grown in the North or South and in turn the
productive capacity of the variety. In the North the days are
longer and the nights shorter than in the South (table 1).
Soybean varieties in the North are grown under long days
and a shorter growing season. While in the South, they are
grown under shorter days and a longer growing season. The
longer nights in the South plus higher temperatures result in
larger plants in the South. (Plants grown for longer periods
in the dark tend to elongate more than those exposed to
darkness for shorter periods of time.) In addition, the North
must use earlier maturing varieties because of the shorter
growing season. These varieties are smaller in stature and
can be packed closer together in and between rows than the
southern varieties. Southern varieties are larger in stature and
cover the interrow space quicker and capture more sunlight
per plant than their northern counterparts. Southern varieties
are generally short day plants (flower only under short days)
while many northern varieties are indeterminate (unaffected
by day length). Short day plants would not flower and set
fruit if grown in long day areas. Northern varieties taken
south are not as productive or vegetative as southern
varieties.
“Terminal Bud Dominance: The terminal bud in the
soybean plant is another factor which regulates the growth of
other lateral buds including floral buds. This domination of
the terminal bud over other buds is called apical dominance.
Auxin, a growth regulator, is produced in this bud which
controls the growth or lack of growth in the other buds. High
auxin content in the plant reduces lateral bud activity. Plants
treated with antiauxins are stimulated in bud activity.
“Dr. I.C. Anderson and H.A. Greer (1) at Iowa State
University initiated a study to decrease the effect of apical
dominance and to stimulate floral bud development with an
antiauxin called triiodobenzoic acid (TIBA). They hoped to
increase pod set and possibly obtain a greater seed yield by
using the antiauxin. Unexpected results were obtained.
“Plants sprayed at the beginning of flowering with TIBA
were changed in form according to the Iowa work, figure
1. The leaves were smaller and darker green than untreated
leaves. The upper leaflets turned up more than control
plant leaflets. Plants treated with TIBA begin to develop
a ‘Christmas tree’ shape about 2 weeks after treatment.
This was due to the short length of the new petioles on the
younger upper leaves. The control plants looked more like a
Roman arch or a spirea bush. TIBA-treated plants had two
to three times more branches and were shorter in height than
untreated plants. More podding occurred at lower nodes and
the plants matured earlier than normal plants. TIBA-treated
plants also lodged less than the controls.
“Other experiments with TIBA at Iowa on beans grown
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in 20-inch rows have shown that lodging did not occur,
there was less vegetative development, and seed yields were
increased 10% above the 10% to 15% obtained by using
narrow rows.
“Yield increases appear to be due to more efficient
use of available solar radiation, nutrients, and water. The
‘Christmas tree’ effect on the TIBA-treated plants allowed
more sunlight to penetrate to the lower leaves than occurred
on the untreated plants. Narrower rows may be effective
only in the central and northern portion of the soybean area.
The ‘Christmas tree’ effect may be of benefit in all areas.
Additional light can get to lower leaves and thus aid in
capturing more of the available radiant energy. If narrower
rows and the use of TIBA prove to be effective ways of
increasing soybean yields 20% to 25% in a large area of the
soybean belt, better weed control becomes a must. Others
in this meeting have discussed the weed control problem,
the advances being made, and the machinery available for
efficient weed-free soybean production.
“What are the implications of narrower rows (in
northern areas at least) and the possible use of TIBA on
future mechanization from the plant’s viewpoint?
“1–Seed will need to be placed in a more precise fashion
within the row to take full advantage of the ‘Christmas tree’
effect for maximum capture of radiant energy.
“2–Fertilization practices require improvement. Higher
yielding plants remove more soil nutrients. The physical,
chemical and biological conditions of the soil-fertilizer rootzone complex must be better defined. Proper fertilization
equipment cannot be built until we have answers to the
fertilization problem.
“3–Improved methods of weed control are a must.
Agronomists and farmers have known for years that yields
could be increased when beans were drilled in solid stands in
comparison to 40-inch rows. However, weeds could not be
controlled in solid stands. Narrow rows will help reduce the
need for late weed control as the crop canopy shades out the
weeds” (Continued). Address: Manager, Dep. of Agronomy,
Deere & Co.
939. Van Riper, G.E. 1965. The soybean plant and
mechanization. Soybean Digest. Sept. p. 56-58.
• Summary: (Continued): “Adequate control of young weed
seedlings can be obtained by use of the rotary hoe when
conditions are right and fields are not too wet. Cultivation
in 20-inch rows or less will be next to impossible with
large tractors using 18-inch wide tractor tires. So either the
tractor tires must be narrower than 18 inches, or leave the
rows wider, or find another means of early weed control.
Neither of the first two alternatives seem logical. Probably
the ultimate method of weed control, according to Dr. Orvin
Burnside of Nebraska, will be to use a soil sterilant to kill
dormant seed. The soil sterilant would need to disappear
in a short time and the farmer would plant in a weed-free

seedbed. Time will tell as to the most practical course and the
type of equipment needed to accomplish the job.
“4–Less water will be utilized per bushel of beans
produced. The same amount of water is required, if available,
to produce 20 bushels per acre as to produce 40 bushels per
acre. Early shading reduces soil water evaporation and if
higher plant populations are used, no more water is used than
with lower populations as long as the soil is shaded. Thus,
irrigation will be more efficient as no additional water will be
required than for wider rows and conventional plants.
“5–Harvesting may be more difficult. TIBA appears to
cause the formation of more pods on lower portions of the
plant. Beans grown on the lower part of the plant are larger
and contain more oil and less protein than those on the upper
portion of the plant (table 2).
“Lower Pod Height: The larger number of pods on
the lower nodes of the plant make harvesting these beans
more difficult. However, if the rows are not hilled up
by cultivating, the land will be smoother and harvesting
machinery can operate closer to the soil. Height of the lowest
pods is determined by genetics and influenced by cultural
practices. It is possible to design a machine to harvest
beans at or below the groundline. However, such equipment
may not be very practical due to higher machine costs and
probable lower efficiency. The grower may be better off to
accept a lower yield on higher pods or simply to leave the
lowest pods unharvested.
“Another harvesting factor is bean trackage. Genetic
changes overcame early dehiscing problems with soybeans.
Perhaps genetics can aid in widening the differential between
the pod-opening force and the cracking or splitting resistance
of the bean.
“Engineering work is needed to reduce the bean
damage occurring in the threshing and handling systems for
soybeans.
“A compromise between what can be done about pod
height by the agronomist and what the engineer can do about
harvesting these lower pods is needed to solve the problem.
“Machine design today is not just an engineering
problem. The plant must be tailored for mechanization and
the machine must take the plant’s needs into consideration.
The breeding of a specific variety of tomato plant for
processing use is a good example. The tomatoes were bred to
ripen all at one time and possessed strong skins that are able
to withstand mechanical handling.”
Tables: (1) Hours of possible sunshine at various
degrees of north latitude. (2) Yield, seed size and chemical
composition of Lincoln soybean seed from different
locations on the plant.
Two photos show: “Photographs (Aug. 8) of control
plants (above) and of those treated with TIBA (below).
Courtesy of Dr. I.C. Anderson, Iowa State University.”
Address: Manager, Dep. of Agronomy, Deere & Co.
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940. Wilson, E.H. 1965. Soyland–Home of soybeans.
Hoosier Farmer (Indianapolis, Indiana) 50(11):17. Nov.
• Summary: Soyland, a farm in Carroll county, is the
birthplace of soybeans in Indiana, and of the national
organization devoted to this money-making crop. For 61
years soybeans have been produced on this farm. In 1898
Solomon Fouts, father of Taylor Fouts, brought soybeans
to Carroll County. That same year his son, Taylor Fouts,
entered Purdue University. In 1902 Taylor graduated from
Purdue’s school of agriculture, and in the spring of 1904 four
varieties of soybeans–Ogemaw, Ito San, Early Brown, and
Hollybrook–were grown on the farm.
In 1920 the first midwest soybean convention was held
at Soyland and on September 3 of that year the American
Soybean Association (ASA) was born. During the 1920s the
soybean failed to impress midwest farmers. “Anyone who
has handled loose soybean hay or tried to ‘fork’ the stems
from a tramp-shed knows well the ‘why’ of its unpopularity.
In 1925 Fouts developed one of the first combines for
soybeans in central Indiana. From that time on soybeans
became one of Hoosierland’s finest cash crops as a protein
supplement.”
Leo Bowman married Mary Margaret Fouts. Today
Soyland still grows soybeans and operates as a general
livestock farm. This year, Leo is growing Lindarin soybeans.
He is also testing a plot of Harosoy 63.
Photos show: (1) Taylor and Finis Fouts in 1915,
standing in front of their barn (on which is written “Soyland–
Taylor Fouts) and examining new soybean varieties. (2) Leo
and Mary Fouts Bowman standing in front of their barn (on
which is written “Soyland–L.D. Bowman) and examining a
Harosoy 63 soybean plant.
Note: This is the second earliest document seen (Oct.
2012) which states that Solomon Fouts brought soybeans to
Carroll County, and that he did so in 1898. The source of this
information may have been Taylor Fouts, or the following
article: Fouts, Taylor. 1944. “Soyland saga.” Soybean Digest.
Sept. p. 15-16.
941. Brandemuhl, William. 1965. Soybean utilization in
Japan. San Francisco, California. xxii + 478 p. Unpublished
manuscript. Illust. No index. 28 cm. [189 ref]
• Summary: A superb, in-depth, pioneering study, based
on extensive original field research in Japan. It is carefully
documented with hundreds of original interviews and
published sources properly cited in two different lists of
sources (numerical and alphabetical) Contains 30 tables and
190 excellent photos–including 7 of the author.
Table of contents: Preface. Notes. List of tables. List
of figures. Map. Part I: Background. 1. The soybean: Birth
and spread (legend, botanical inception, Nagata’s theory of
origin, spread to Japan and beyond, the American story).
Part II: Japan’s production and supply of soybeans. 1.
Japan the country and supply of domestic soybeans (Japan

the country, domestic soybean production, planting and
harvesting, marketing domestic soybean). 2. Importation of
Red Chinese soybeans (background, mechanics, advantages,
and prospects). 3. Importation of U.S. soybeans (history,
method and mechanics of importation, the American
shippers, concluding comments on importation). 4.
Distribution (use in brief, super-wholesaler, wholesaler,
retailer wholesaler, Japan’s grain exchange).
Part III: Soybean utilization in Japan. 1. Utilization of
soybeans for oil and meal (oil crushing history, soybean
source, delivery of soybeans, the crushing industry,
liberalization of soybean oil and meal, oil utilization in
Japan, meal utilization in Japan). 2. Tofu (history, use
of soybeans, manufacture, the tofu factory, marketing
tofu products, recently developed tofu products, tofu as
food, concluding comments). 3. Miso (importation, home
production of miso, quantity of miso produced, soybean
used for producing miso, kinds of miso, fermentation
time, comparison of miso firms, manufacturing, packing
and marketing, price, instant miso, use of miso, miso
consumption outlook). 4. Shoyu (introduction, production
and manufacturers, manufacture, raw materials, preparation
of raw materials for natural shoyu, preparation of materials
for chemical method shoyu, preparation of materials for
mixed method shoyu, fermentation, filtering and pressing,
sterilization, bottling, price, use of shoyu, miscellaneous
shoyu products, concluding comments). 5. Natto
(description, history, Daitokuji natto, the natto industry,
consumption, natto soybeans, processing, making cost and
price, marketing, use of natto, problems, new ideas and natto
products). 6. Frozen tofu (history, development, frozen tofu
soybeans, processing, freezing, defrosting, drying, treatment
with ammonia and packing, marketing, preservation, use). 7.
Kinako. 8. Yuba (history and development, the plight of the
yuba industry, soybeans for yuba, manufacture, classification
of yuba, use). 9. Tsukudani and nimame (description,
soybean tsukudani, nimame). 10. Hamanatto (history,
manufacture, use). 11. Edamame. 12. Moyashi [bean sprouts]
(manufacture, use). 11. Miscellaneous products (fermented
soybean curd, MSG–monosodium glutamate, confectionary
products {roasted soybeans for Setsubun, soybean candy,
isonori, mameheto, shinseimame, suhama}, other products).
Conclusion. Sources (numerically arranged). Sources
(alphabetically arranged).
Tables: 1. U.S. soybean production, 1924-1963. 2.
United States, Red China, and world production of soybeans
(bushels), 1950-1963. 3. U.S. soybean importation,
exportation and amount processed for oil and meal, 19241963. 4. U.S. exportation of soybeans (1,000 bushels)
total, by continent, and to six largest importing countries,
1958-1962. 5. Japan’s soybean acreage, production, and
merchandising rate. 6. Japan’s importation of soybeans,
total, and Red China’s portion, 1945-1963. 7. Japan’s total
importation of soybeans and U.S. portion, 1945-1963. 8.
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Soybean usage in Japan, 1963. 9. Japan’s processing of
oilseeds, 1963. 10. Crushing capacity of selected Japanese
oilseed crushers. 11. Eight largest crushers of soybeans
and amount of soybeans crushed per month in 1963. 12.
Total quantity of soybeans crushed in Japan, 1950-1963.
13. Japan’s daily per capita intake of edible fats and oils.
14. Japan’s consumption of edible fats and oils, 1945-1961.
15. Use of soybean meal. 16. Chemical composition of tofu
and aburaage. 17. Quantity of soybeans and soybean meal
used for tofu-aburaage productions (all Japan), 1950-1963.
18. Miso production and quantity of soybeans and soybean
meal used, 1950-1963. 19. Composition of miso. 20. Daily
per capita consumption of miso in Japan, 1950-1963. 21. All
Japan production of shoyu and use of soybeans and soybean
meal, 1950-1963. 22. Composition of shoyu. 23. Yearly per
capita consumption of shoyu, 1950-1963. 24. Composition
of natto. 25. Production of frozen tofu and use of soybeans.
26. Composition of frozen tofu. 27. Yearly per capita
consumption of frozen tofu. 28. Composition of kinako. 29.
Composition of yuba. 30. Monosodium glutamate production
and use of soybeans and soybean meal. Continued.
This typed manuscript was sent to Soyfoods Center in
July 2004 by Tomoko Brandemuhl, the wife of the author.
About the author (based on several interviews with Tomoko,
July 2004): William Victor Brandemuhl was born on 30 Nov.
1940 at Iron Mountain, Michigan. He grew up in Florence,
Wisconsin, then attended the University of Wisconsin at
Madison. He roomed for 3-4 years with various Japanese
cancer researchers at the university. He also became close
to Tomoko Arai (born 12 Dec. 1937 in Tokyo), a Japanese
woman, who was doing graduate studies in social work
there as a Rotary International Fellowship student. William
initially intended to graduate in June 1962, but stayed an
extra year in order to pursue independent studies in Japanese
language and soybeans. He became interested in the soybean
and its history in an anthropology class taught by Dr. R.J.
Miller; William finished his excellent research paper on
soybeans in Jan. 1963. He also took one year of Japanese
language instruction (night classes). William graduated in
Jan. 1963 with a BSc degree in economics.
William obtained a grant (no strings attached) from
Honeymead Products Co. of Mankato, Minnesota, to study
soybean utilization in Japan. Only one American had studied
this subject in Japan after World War II–Allan K. Smith of
the USDA, who visited Japan and wrote short but detailed
reports in 1948-49 and 1958. In Jan. 1963 Brandemuhl
arrived in Japan and became a research fellow at the
Department of Agricultural Economics, Kyoto University,
Kyoto, Japan. Between Feb. 1963 and May 1964 (15
months) he conducted field research on soybean utilization
in Japan. In June 1963 (after William had been in Japan for 4
months), Tomoko completed her graduate studies, graduated
from the University of Wisconsin, and (since her scholarship
was finished), returned to Japan–to be with William and

to help him with his research in Japanese, which he spoke
only moderately well. She traveled with him throughout
Japan and translated for him during the many interviews he
conducted. At each destination, she spoke about America to
the local Rotary club–which paid her transportation, room,
and board. William’s monthly check from Honeymead paid
for his room and board–but not for his travel and research,
so he had to work part time doing English translation for a
Japanese company. On trips, he took many photos using his
expensive Nikon camera. Tomoko’s family lived near Kobe,
where she and William were married on 8 Aug. 1964–three
months after he finished his field research. Several days after
the marriage, they returned to the USA to visit his parents in
Florence, Wisconsin, and enjoy a wedding party there.
William now knew he wanted to pursue a career in
international business. He was soon offered a job at Crocker
Citizen National Bank (International Division) in San
Francisco, California. They drove to San Francisco and got
an apartment at 1701 21st Avenue; he began work that fall,
and was soon learning the basics of international business.
Every evening after work at the bank he returned home to
work on transforming his field notes into a manuscript. As
he wrote the rough draft, Tomoko (a skilled pianist but not a
skilled typist) typed it on a manual typewriter. The next day
he would correct any mistakes and she would retype each
page into final form. In 1965 he had the best carbon copy
bound and sent it to Honeymead; he kept the original. It was
never published and he received no academic credit for it.
On 26 May 1966 their first son and only child, Konrad
Victor Brandemuhl, was born in San Francisco. They bought
a house in Pacifica. In 1967 he was offered a job with
Caterpillar Tractor Co. (International Div.) in Peoria, Illinois.
In 1968 he moved with his boss to work at Allis-Chalmers
Manufacturing Co., West Allis, Wisconsin. In 1969 he was
transferred to Tokyo, Japan, as Far East Representative of
the company. In 1970 he was transferred to Singapore as Far
East Manager of the company.
William and Tomoko later lived for about 10 years
near Tokyo, Japan (mostly in Mitaka), and for a while in
Singapore. Over the years he showed his typescript on
“Soybean Utilization in Japan” to many people, but nobody
was interested. In 1986 he started his own trading company,
specializing in textiles, natural rubber, latex thread, and
various machine mechanisms. Tragically, William died on
2 April 1998 in Bangkok, Thailand, of pneumonia, during
a business trip. He loved the excitement of international
business and interaction with people of different cultural
backgrounds. Address: San Francisco, California.
942. Brandemuhl, William. 1965. Soybean utilization in
Japan: Figures (Document part). San Francisco, California.
xxii + 478 p. Unpublished manuscript. 28 cm. [189 ref]
• Summary: 1. Black soybeans from Japan’s Tanba region
and American Harosoy soybeans. 2. Soybeans growing on
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a dike. 3. Soybean plants drying on rack. 4. Soybean plants
drying just prior to harvesting. 5. Soybean plants drying just
prior to harvesting. 6. Soybean harvester. 7. Depodding rack
and pod filled stalk. 8. Depodding soybeans. 9. Entrance
to the Red Chinese Trade Fair held in Tokyo, during April,
1964. 10. One of the agricultural exhibits at the Chinese
Trade Fair (corn and soybeans). 11. Soybeans and soybean
plants exhibited at the Chinese Trade Fair. 12. Soybeans and
other bean products that Red China is capable of exporting
(exhibition at the Red Chinese Trade Fair). 13. Soybeans
on display at retail store. 14. Soybeans on display at retail
store. 15. Barge unloading soybeans at oil mill. 16. Barge
unloading soybeans at oil mill. 17 Soybean tank receiver at
oil mill. 18. Multi-spout soybean feeder at barge side. 19. An
oil gift assortment.
20. Selling oil at a small oil retail shop. 21. Dispensing
oil. 22. Selection of oil at oil retail shop (notice birds in
cage at right). 23. Vegetable oil displayed with petroleum
products. 24. Vegetable oil displayed with petroleum
products. 25. Bottling facilities at oil wholesaler’s. 26.
Bottling facilities at oil wholesaler’s. 27. Prepackaged oil
products displayed at wholesaler’s. 28. Seafood fried in
soybean oil. 29. Selling soybean oil fried products. 30.
Temperature controlled fryer. 31. At a chicken farm. 32.
Handling 20 kilograms bags of chicken feed. 33. Soybean
meal on top of other components of mixed feed prior to
hand mixing. 34. Bag fastener for mixed feeds packed at
wholesaler. 35. Fermenting agent for bakery (contains equal
quantities of soybean flour, yeast, and water). 36. Silk worms
eating mulberry leaves. 37. Silk worms eating soybean
protein mixed with mulberry leaves. 38. Tofu. 39. Soybean
grinder.
40. Soybean grinder. 41. Soybean grinder. 42. Open
pit live steam cooker. 43. Open pit wood-stoked cooker.
44. Okara tank and press. 45. Outdated okara press. 46.
Tonyu [soymilk] receiving tanks (precipitation tanks).
47. Removing water from precipitating curd. 48. Pressing
tofu with stone weights. 49. Yakidofu. 50. Yakidofu being
dippered into a shaping box. 51. Mechanical press for
pressing yakidofu. 52. Cutting yakidofu. 53. Roasting
yakidofu. 54. Kinugoshi tofu. 55. Aburaage. 56. Aburaage
prior to being deep fried. 57. Frying sushiage, a product
similar to aburaage. 58. Frying aburaage. 59. Hirosu: left
front; atsuage: right front; sushiage: left rear; aburaage:
center rear.
Note 1. This is the earliest English-language document
seen (April 2013) that uses the word “Hirosu” to refer to
Kyoto-style deep-fried tofu treasure balls.
Note 2. This is the earliest English-language document
seen (April 2013) contains the word atsuage or the word
sushiage; they refers to types of deep-fried tofu.
60. Okara for use as cattle feed. 61. Okara for food use.
62. Overall view of production portion of tofu plant. 63. Tofu
peddler. 64. Tofu on display. 65. Bagged tofu. 66. Miso-shiru

soup. 67. Dengaku (yakidofu covered with miso and placed
over low heat). 68. Aburaage formed as a bag with rice
inside. 69. Yudofu, Japan’s most famous but not often eaten
tofu dish. 70. Yudofu. 71. Miso. 72. Fermentation starting
material (rice inoculated with bacteria). 73. The first step in
making home miso. 74. Mashing soybeans for home miso.
75. Rice koji being used for home produced miso. 76. Salt
being added to soybean and koji for the making of home
miso. 77. Mixing home miso components. 78. Mixing home
miso components. 79. Freshly made home miso.
80. Home miso after one year natural fermentation. 81.
Koji maker. 82. Koji filled boxes. 83. Autoclave for steaming
soybeans. 84. Koji mixed with salt. 85. Wooden vat for miso
fermentation. 86. Weights for pressing miso. 87. Removing
miso from fermentation vat. 88. Mixing and grinding miso.
89. Degraining [grinding] miso. 90. Miso on display. 91.
Miso packing and sealing instrument. 92. Packing miso in
a plastic bag. 93. Beef and rice miso preserver. 94. Seafood
and rice miso preserver. 95. Receiving soybean meal at
shoyu factory. 96. Saline solution for shoyu production.
97. Fermenting moromi. 98. Equipment used for bubbling
moromi. 99. Temperature control of moromi.
100. New moromi. 101. Moromi which has fermented
nearly one year. 102. Hydraulic press for pressing moromi.
103. Running moromi into filter cloth. 104. Filter cloth
containing moromi. 105. Raw shoyu storage tank. 106.
Open press for previously pressed moromi. 107. Opening
moromi filter cloth. 108. Removing shoyu kasu (shoyu
presscake) from filter cloth. 109. Bagging shoyu kasu for
sale as cattle food. 110. Quick method shoyu kasu. 111.
Shoyu sterilization instrument. 113. Shoyu bottler. 114.
Bottling shoyu by hand. 115. High speed labeling. 116. Hand
labeling. 117. Preparing sauce for shipment. 118. Shoyu cold
sauce. 119. Filling plastic bottles with shoyu for use in box
lunches.
120. Broiled chicken coated with shoyu. 121. Fish
marinated in shoyu. 122. Fish baked with shoyu. 123. Grilled
eels basted with shoyu. 124. Daitokuji natto (look like raisins
spread on a sheet of paper).
125. Cooker for steaming soybeans for natto. 126.
Pressurized container for inoculating soybeans. 127.
Inoculating soybeans for natto. 128. Traditional method of
packing natto. 129. Traditional method of packing natto.
130. Incubation rack and traditional packages of natto. 131.
Packaging inoculated soybeans prior to incubation. 132.
Packaging inoculated soybeans prior to incubation. 133.
Inoculated soybeans in recently introduced containers. 134.
Natto incubation room. 135. Natto on display at egg shop.
136. Overall view of frozen tofu factory. 137.
Precipitation containers for frozen tofu tonyu. 138.
Smoothing frozen tofu curd. 139. Frozen tofu curd flowing
into shaping box.
140. Shaping box for frozen tofu curd equipped with
sheet metal guide. 141. Removing formed frozen tofu curd
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from sink. 142. Cutting formed curd into freezing size. 143.
Sized curd in -20ºC freezer. 144. Sized curd in -5ºC degree
freezer. 145. Defrosting frozen tofu. 146. Removing frozen
tofu curd from centrifuge. 147. Inspecting frozen tofu curd
for dryness. 148. Drying frozen tofu. 149. Grinding frozen
tofu into marketable size. 150. Packing frozen tofu. 151.
Frozen tofu on display. 152. Cooked frozen tofu displayed in
food shop. 153. Cooked frozen tofu mixed with vegetables.
154. Packing kinako. 155. Kinako on display. 156. Covering
pounded rice cake [mochi] with kinako. 157. Yuba. 158.
Yuba hanging on rack above tonyu tank. 159. Lifting yuba
from tonyu tank.
160. Fresh yuba. 161. Rolling fresh yuba into marketable
form. 162. Combining fresh yuba with vegetables. 163.
Rolling dry yuba. 164. Yuba on display. 165. Shoyu vats
at tsukudani factory. 166. Tsukudani cooker. 167. Cooling
tsukudani. 168. Nimame being marketed. 169. Nimame with
shoyu and shrimp. 170. Nimame with shrimp. 171. Selling
nimame. 172. Nimame as served. 173. Hamanatto. 174. Sun
drying Hamanatto. 175. Close-up of sun-dried Hamanatto.
176. Pressing Hamanatto. 177. Grading Hamanatto. 178.
Hamanatto on display. 179. Edamame.
180. Sprouting soybeans. 181. Sprouting soybean
covered with straw. 182. Close-up of sprouting soybeans.
183. Sprouting soybeans. 184. Wetting down sprouting
soybeans. 185. Soybean sprouts. 186. Mappe sprouts
[Note 2. “Mappe” is not a Japanese word; mappe beans are
imported from Burma]. 187. Soybean roasting oven. 188.
Roasting soybeans. 189. Soybeans and seaweed. 190. Black
soybeans in pounded rice cake [mochi].
Map of Japan. Address: San Francisco, California.
943. Soybean Digest. 1966. Going to narrow rows? Their
advantages and disadvantages. Who should plant in narrow
rows? How narrow can you plant? March. p. 23-24, 26.
• Summary: “We have known for a long time that soybeans
will make better yields in most Northern states when
planted in rows narrower than the standard corn-row widths.
Experiments over many years have borne this out.
“C.R. Weber, Iowa State University agronomist, cites
experiments totaling over 25 years which show a definite
advantage for the narrower rows in five Midwest states.
In each of the five states, which include Minnesota, Ohio,
Indiana, Illinois, and Iowa, row widths of 21 to 28 inches
produced the highest yields, which averaged 4 bushels per
acre (15%) more than the 40-to 42-inch rows most common
in the Cornbelt. Solid plantings (6 to 8 inches apart) averaged
2 bushels (over 7%) more than the wide rows.
“Yet until recently only a few farmers have grown
soybeans in the narrower rows. Farmers preferred to use
the same planting and cultivating equipment for all their
crops. The cost of owning more than one set of equipment
comes high. Most farmers did not think that the difference
in yield would make it pay to own narrow-row equipment

for soybeans alone. But when growers began to realize that
corn yields also might benefit from narrower rows, there
was a sudden change in their thinking. Farm machinery
manufacturers began to offer planters and cultivators with
adjustable row widths and the shift was on to narrower row
planting for both corn and soybeans.
“All farm equipment manufacturers reported a sellout of
narrow row planters and cultivators last year. Obviously, the
ability to use the equipment for both corn and soybeans was
the motivating factor. But the shift to narrower rows has only
begun and still has a long way to go. In Illinois-the leading
soybean-growing state-almost nine out of 10 growers still
planted soybeans in 36-to 40-inch rows last year, according
to a survey by Illinois crop reporting service. Over threefourths of Illinois farmers used the same row widths for
both corn and soybeans. The Illinois survey showed: of
1,000 farmers, 26 planted in 28-inch rows, 26 in 30-inch
rows, 45 in 32- to 35-inch rows. But 890 planted in 36- to
40-inch rows. Of course, width of rows is not the only factor
in improving yields. Harley Otto and Paul Hasbargen of
the University of Minnesota suggest that a grower who has
low yields should consider’ improving the fertility level of
the land, practicing better weed control and choosing better
varieties before investing in new machinery for narrow row
production.
“Cost of Changeover: The changeover to narrow row
equipment requires a sizable first investment but the cost is
not so great per acre if spread over a large acreage.
“How much of a yield increase do you need to make the
changeover pay? Illinois and Minnesota extension men say 2
bushels per acre on a fairly large acreage (Illinois places it at
200 acres) at recent prices for soybeans. This figure assumes
that part of the cost of new machinery is charged to corn
production.
“Of course, there is not that much yield advantage
for the narrower rows in all situations. Soybeans planted
in narrow rows yield little if any better than wide rows in
Southern states and southern agronomists do not generally
recommend the narrow rows.
“C.E. Caviness and Maxsie Taylor, University of
Arkansas, say yield increases are not likely when soybeans
are planted in rows narrower than 32 inches, and narrow
row spacings may actually reduce yields in some cases.
Narrow rows may give some yield advantage to short season
varieties or soybeans planted late in the South.
“Only when soybeans are planted extremely late, when
plant growth is often drastically reduced, would one expect
to gain an economic advantage from using rows narrower
than 32 to 38 inches in width in the South, say Caviness and
Taylor.
“A reason the narrow rows do not produce a yield
advantage in the South is that the longer-season varieties
grown there produce larger plants that require more room.
The plants shade wider spaces between the rows. Northern
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varieties do not produce so much foliage and for this reason
they do a less efficient job of shading the middles and
keeping down weeds in wide row widths.
“When planted in narrow rows, the soybean plants not
only shade the rows more quickly but produce more foliage
and do a better job of utilizing the sun’s energy. As we go
to varieties with a narrower more conical type of plant such
as the new Amsoy, this will justify narrower rows. Planting
rows north and south will let in more sunlight and make the
narrower rows more productive.
“Agronomists tend to recommend narrower rows for
short season varieties and for late planted soybeans, which
do not produce so much foliage as the longer-season varieties
and the earlier planted beans.
“How far should we go in the trend to narrower rows?
As a practical matter, what is the narrowest width row that
should be considered? Illinois agronomists believe that 30inch rows should be the aim of most soybean producers until
a completely ‘foolproof’ herbicide is available or drastic
changes are made in cultivating tools.
“Also, as we go to narrower row widths, planters that
will drop seed more uniformly become important.
“University of Minnesota agronomists say that 24
inches is about as narrow as soybean rows can be and still
allow for adequate cultivation. They say narrower rows
might be possible if weeds are completely controlled with
herbicides, making cultivation unnecessary. However,
much more research is needed before they can make such a
recommendation.
“Solid Planted Soybeans: What about solid plantings?
Lehman Fowler, Brinkley, Arkansas, soybean grower,
predicted at the American Soybean Association contention at
Memphis [Tennessee] last year that by 1970 soybeans will be
drilled solid and a pre-emergence chemical will be applied,
with cultivation as we know it today practically eliminated.
“Dr. L. C. Saboe, University of Ohio extension
agronomist, says, ‘If weeds can be adequately controlled
in 7-inch (planted solid) soybeans, maximum yields can be
expected from these narrow rows.’
“From William F. Meggitt, associate professor in crop
science, Michigan State University: ‘We have obtained an
average of 4-to-6-bushel increase in yield when 7- or 14-inch
rows have been compared with row spacing 36 inches or
greater. Twenty-eight-inch rows have yielded on the average
of 3 to 4 bushels less than those in a solid planting. We have
gotten about the same results using several of the commercial
varieties such as Harosoy and Chippewa.
“’In establishing the narrow row soybeans it is necessary
to have a good weed control program. We have gotten
satisfactory results in our solid plantings using 2 or 3 pounds
of Amiben per acre. I feel that where we are using 7- or 14inch rows and the soybeans will shade the row at an early
stage of growth that 2 pounds of Amiben is sufficient.’
“And Ralph E. Baumheckel, International Harvester

Co., believes improved herbicides and a better understanding
of the precise way in which they function may lead to solid
planting as an established practice in some areas.
“The key, of course, to planting solid or in very narrow
rows is dependable weed control, as all authorities agree. We
are not at that point yet.
“Illinois agronomists mention the following
disadvantages to planting corn and soybeans in narrow rows:
“1–Higher populations usually mean more lodging, so
early harvest is desirable.
“2–Early weed control may be more difficult than in
conventional 40-inch rows. But more shade between the
rows somewhat reduces the problem of late-germinating
weeds.
“Following are some experiment station comments and
recommendations for northern areas and border states:
“Iowa. C.R. Weber, Iowa State University: The same
cultivator and planter are used for both corn and soybeans.
Corn row width is controlled by the corn picker. Corn heads
generally will work successfully on corn planted in rows 28
to 42 inches apart. Most major companies now have corn
heads that will harvest corn in 28- to 32-inch rows. Farmers
can get a worthwhile increase in yields of both corn and
soybeans by changing from their present 40- to 42-inch
spacing to 28- to 32-inch spacing. (Two companies now have
heads for 20-inch rows in limited production.)
“Indiana. M.L. Swearingin and W. Reiss, Purdue
University: Changing to narrow rows is one of the most
consistent means of increasing soybean yields by 10% to
15%. Greatest response to narrow rows would be expected in
(1) northern Indiana, (2) where early maturing varieties are
used, or (3) where beans are planted late.
“The practical width for narrow rows appears to be
between 24 and 30 inches. Rows narrower than 24 inches
can be difficult to cultivate with the wide tractor tires in use
today.
“Farmers with 50 to 100 acres or more of soybeans
should give serious thought to switching to narrow-row
production, especially when present equipment is in need of
replacement or repair...”
944. McWhorter, C.G. 1966. Sesbania control in soybeans
with 2,4-D wax bars. Weeds 14(2):152-55. April. [2 ref]
• Summary: The sesbania was effectively controlled by the
bars impregnated with herbicide. Ordinarily 2,4-D is toxic to
soybeans.
“Bars, 22 inches long, were attached horizontally 3
inches apart to a tractor-mounted boom and the height was
adjusted for it to travel 2 to 3 inches above crop plants. Sixpound bars, containing 1 lb of 2,4-D gave better control than
bars containing less 2,4-D. Bars made of wax with a melting
point of 170ºF provided more economical control than
bars with waxes of lower melting points.” Address: Plant
Physiologist, Crops Research Div., Agricultural Research
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Service, USDA, Stoneville, Mississippi.
945. Weber, C.R.; Fehr, W.R. 1966. Seed yield losses from
lodging and combine harvesting in soybeans. Agronomy
Journal 58(3):287-89. May/June. [6 ref]
• Summary: Soybean seed losses due to lodging and to
combine harvesting were evaluated for 3 years using
the soybean varieties Hawkeye (lodging resistant and
commercially important) and Bavender Special (lodging
susceptible). The soybeans were planted May 29 in rows
40 inches apart, with 9 to 10 plants per foot of row. The
combine yield loss attributable to lodging averaged 1.3%
(29 lb/acre). When the stubble was 3.5, 5.0, and 6.5 inches
long, the combine yield loss was 5.4%, 9.4%, and 12.2%
respectively. Address: Iowa State Univ., Ames, Iowa.
946. Soybean Digest. 1966. The news in brief: Increased
usage of chemicals. June. p. 11.
• Summary: “There is a big swing to the use of
preemergence herbicides on soybeans this spring until the
practice is almost universal in some areas, according to
our reports. There is also a noticeable trend toward use of
fertilizer on the soybean crop. And growers are continuing
the conversion to narrow-row equipment in northern states,
with some eight- and twelve-row planters now in use.
“Our reports indicate that from 20% to 75% of Illinois
producers are using herbicides on soybeans, and 30% to 40%
in Iowa. But Don Loftus, Gilmore City, Iowa, writes very
little in the way of herbicides is being used in his area since
they have been unavailable. From 50% to 75% of Mississippi
producers are using herbicides on soybeans, 60% in central
Ohio, and from 75% to 90% in Tennessee. Most producers in
Mississippi County, Arkansas, and in southeastern Arkansas
are using chemical weed control.
“From 5% to 20% of producers in most areas are
reported using fertilizers on soybeans, with a few reporting
up to 30%. The trend to narrow-row soybeans is just getting
under way many places, but as many as a third of growers
are planting beans in narrow rows in parts of Iowa, central
Illinois, and Ohio. Fifty percent are reported planting in
narrow rows in Holt County, Missouri.
“R.H. Peck, River Canard, Ontario [Canada], points
out that narrow rows have been almost standard practice in
Ontario for years, with many growers using 21-inch rows.”
947. Washburn, Bayard M. 1966. Machinery for efficient
soybean production. Soybean Digest. Oct. p. 16-17.
• Summary: “The Agricultural Department’s [USDA’s] latest
1966 soybean production forecast indicates a record 926
million bushels–up 10% from last year’s crop and up 30%
from the 1960-64 average. They have indicated that in 1966
there was a record large acreage.
“The prize winner in Illinois last year grew a record
82.3-bushels-per-acre crop on a selected plot. I am told he

violated some longstanding practices by applying fertilizer
in selected amounts. With these kinds of yields facing us, it
is of utmost importance that the machinery employed in the
harvesting of the soybean crop must be geared to keep pace.
“I would like to discuss with you what the farm
equipment industry is doing to assure that combines keep
pace with the advancements in the soybean crop. Today,
self-propelled combines are quite a remarkable piece of
machinery, especially when one considers the tremendous
variations in crops and conditions which are encountered.
“One area which is a contributor to what small losses
exist is at the point of first contact with the crop. Combines
today employ a high-speed sickle, usually somewhere in the
neighborhood of 500 strokes per minute. This enables fast
ground travel speed with a minimum of shatter loss.
“Pickup-type reels also contribute to efficient gathering
of the crop. The reel can now be adjusted for both speed and
height, right from the operator’s seat. If the crop is down and
lodged, this proves to be a real efficiency feature.
“Automatic header height controls have been available
but a short time and have gained widespread acceptance.
They automatically adjust to ground clearance following the
contour of the ground and getting all of the crop. Those of
you who are familiar with automatic control systems realize
what a fatigue eliminator this is, and how it produces a
cleaner sample by reducing ground gouging at the cutterbars.
“Optional Equipment: Frequently innovations such as
remote reel adjustment, automatic height control, etc., are
optional or extra equipment. It behooves the purchaser to be
judicious in the selection of such equipment for his machine.
Combine manufacturers have made a conscientious effort to
provide headers in widths that match accepted row spacings.
The soybean was the main reason for the 13-foot header,
which has been ideally suited for four rows of 40-inch beans.
At this point I would like to pose a question: ‘How much
longer will we be dealing with 40-inch row spacing?’ A good
deal of experimentation has been undertaken by growers
with the objective of determining the optimum spacing,
narrower than 40 inches. We have seen and heard much of
this evolution–38 inches, then 36, now 30, and recently 20
inches and even 15 inches.
“If I might digress for just a moment and discuss
the corn situation–and this certainly has a bearing on our
problem–we now learn that the 20-inch and 15-inch work
has encountered drought problems, and with the high
plant populations, we had poor pollination. Yields will be
drastically affected from all indications, and it would appear
that there is substantial disenchantment with the 20-inch and
15-inch work in corn.
“In the Midsouth, where there have been very substantial
increases in soybean acreage, row spacing appears to be
remaining quite stable at 38 and 40 inches. There is a definite
tie-in with the cotton that affects this situation. I am sure you
can appreciate that the industry is extremely anxious to see
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this row spacing consideration settle down so that we can
have some clear direction in our design efforts.
“For some time special equipment which insures
thorough cleaning of the end product has been available. A
screening device located at the grain bin is a common item
which has been employed for a long time. Another method
of doing this is through perforated doors at the bottom of the
clean grain and tailings elevators. These perforated doors
will quite effectively screen out weed seed, dirt, and other
undesirable material.
“We are focusing much effort and attention on comfort
and convenience to the combine operator. We now provide
all-weather cabs with heater and air conditioning, an
adjustable comfort seat, and numerous platform controls.
“How Big Grain Bins? Grain bins have been getting
larger to keep pace with increasing yields and larger fields.
Again a question: ‘How far does this go?’ The larger
grain bins entail design consideration of the combine
axles, transmission, frame, and engines. Those of you
who represent some of the southern bean-growing ideas
are familiar with grain carts. With a vehicle of this type,
combines can be serviced in the field while the ‘haul-tomarket vehicle’ remains on the hard road. In many instances
the combine does not stop. There are currently available
grain carts with capacities exceeding 500 bushels. With final
acceptance of grain-cart servicing of combines in the field, I
suggest that we could and would have a de-emphasis of grain
bin size. The net result would be less expensive combine
design.
“Herbicides may well lead the way to broadcast planting
practices. In the Cornbelt there is a rapid trend to super
combines which, in corn, employ four-, six-, and even eightrow heads. With the big combines required to do this type
of work, it hardly makes sense to employ 13-foot or 14-foot
headers in the bean crop. And we detect a trend to larger
heads, possibly 18-foot or 19-foot.
“New power transmissions have made their appearance
through several combine manufacturers. This new power
transmission is commonly identified as hydrostatic drive.
Hydrostatic drive simplifies the power train from the
combine engine to the transmission, eliminating belts,
variable sheaves, hydraulic rams and clutches.
“In their place, a hydraulic pump and hydraulic motor.
In most instances the pump is located at the engine and
the hydraulic motor is mounted on the transmission. The
operator can reverse direction by lever control, operate at
creeper speeds, and the generally improved convenience of
control will no doubt affect handling of the machine.
“In conclusion, let me state that the critical shortage of
farm labor is a factor which will increasingly influence our
design considerations.”
Photos show: (1) Automatic header height control
sensing fingers. (2) Header skid pan for protection
underneath. (3) Perforated cross auger trough of the clean

grain and tailings elevators. Address: Product Manager,
Harvesting Machinery, J.I. Case Co., Racine, Wisconsin.
948. Soybean Digest. 1966. More narrow rows mean use of
herbicides. Nov. p. 17.
• Summary: “Farmers who came to agronomy day, Sept.
15, at the University of Illinois saw field demonstrations of
broadleaf weed control in soybeans.
“’Farmers attending the program saw that herbicides
didn’t kill the broadleaf weeds in the soybean demonstration
plots,’ said Marshal Mc-Glamery, U. of I. agronomist. Later
soybean plantings are less likely to get as much rainfall as
corn, and herbicides do not work well in dry weather.
“Because the soybean is a broadleaf plant it is difficult
to find a herbicide that will kill broadleaf weeds without
injuring the soybeans. Under favorable field conditions,
some herbicides do kill grasses in soybeans.
“Soybeans recover well from chemical injury, but
McGlamery added, ‘We are always concerned about
the possibility that injury may reduce yields.’ The trend
toward less-than-20-inch rows to increase yields means
that farmers will become more dependent on preemergence
and postemergence herbicides. Some of the U. of I.
demonstrations showed soybeans drilled in rows too narrow
for tractor wheels to pass between them.”
949. Jones, U.S. 1966. Key U.S. scientists tell how to profit
with soybeans: soybean yield potential for the Southeast.
Plant Food Review 12(4):17. Winter.
• Summary: “What can the southeastern farmer do to grow
more soybeans and take advantage of the rapidly growing
market?
“First, select the right soil and prepare it well.
“Second, maintain high soil fertility levels. Test soil and
add amounts of lime and fertilizer needed. Soybeans grow
best on soils with a pH of 6.0-6.5 and above. Inoculate seed
with nitrogen-fixing bacteria just before planting.
“Third, plant the right variety at the right time. Soybean
varieties are adapted to rather narrow geographic belts
running east and west. They also have a rather narrow range
of planting dates for optimum yield per acre. Use certified
seed.
“Fourth, control weeds, insects and diseases.
“Fifth, harvest all you make. Adjust the combine to
reduce shatter and cutter bar losses. Adjust combine cleaning
mechanism. Plant two or more varieties of different maturity
dates to lengthen the harvesting and marketing season.
“Sixth, store and market soybeans wisely. Control
moisture in storage. Sell on a grade basis.
“Finally, because the potential for southeastern soybean
yield per acre is about double the present average yield,
there is a bright future for soybean production, marketing,
and processing in southeastern USA.” Address: PhD, Head,
Agronomy and Soils Dep., Clemson Univ., Clemson, SC.
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950. National Soybean Crop Improvement Council. 1966.
Soybean farming. Revised ed. Urbana, Illinois. 36 p. Dec. 23
cm. Last revised in April 1961.
• Summary: See next page. Contents: Foreword. Soybean
credentials. Growth and importance of the soybean crop.
The soybean processor. The export market. Our foreign
competition. Soybean price support. Improvement of the
soybean and products. Soybean production research needs.
Returns from soybeans and principal competing crops. What
crops remove from the soil. Soybean breeding. Varieties.
Variety map. Irrigation. Make more money growing
soybeans. Use good seed. Fertilizing soybeans. Planting
soybeans. Controlling weeds. Diseases. Insects. Harvesting.
Storage. National Soybean Processors Association. National
Soybean Crop Improvement Council. American Soybean
Association. Soybean Council of America, Inc. Soybeans:
Production by states. Acreage and value of U.S. soybean
crop. Major soybean producing countries. Advisory Board
of National Soybean Crop Improvement Council. Cropping
systems.
Print history: 1947–200,000 copies.
Revised July 1951–50,000 copies.
Revised March 1955–25,000 copies.
Revised April 1958–20,000 copies.
Revised April 1961–40,000 copies.
Revised December 1966–35,000 copies. Address: 211 S.
Race St., Urbana, Illinois 61801.
951. Beale, O.W.; Langdale, G.W. 1967. Tillage and residue
management practices for soybean production in a soybeansmall grain rotation. Agronomy Journal 59(1):31-33. Jan/
Feb. [8 ref]
• Summary: “Soybean stands were somewhat larger if
the oat straw was burned or moved from the seed zone.
Properties of the lister-plant-tilled and disk-harrow-tilled
soils were more favorable for soybean growth than those of
the turnplow-tilled soils, although this was not reflected in
soybean yields.
Discusses many different tillage practices, including
“conventional tillage,” “minimal tillage.” “minimum tillage,”
“turnplow tillage,” “mulch tillage,” “lister-plant tillage,” and
“plant tillage.”
Soil properties can be improved and the costs of
production decreased by less tillage.
Note: A “lister planter” is a planter designed specifically
to plant in a listed furrow. The deep furrow planting that was
applicable to drier geographical regions used a lister (doublemoldboard plow) to make the deep furrow needed.
Note 1. This is the earliest document seen (June 2020)
that uses the term “mulch-tillage” or the term “mulch-till”
(regardless of hyphenation).
Note 2. This is the earliest document seen (June 2020)
that uses the term “conventional tillage” (regardless of

hyphenation). Address: Research soil scientists, USDA,
Florence, South Carolina.
952. Hartwig, E.E. 1967. Research on soybean varieties for
Mississippi: Delta area. Mississippi Farm Research 30(3):8.
March.
• Summary: “Productive soybean varieties ranging in
maturity from late September to early November are
available for growing in the Delta area. Most of these
varieties were developed for the area and their adaptation
was established prior to release and distribution. The best
adapted of these varieties have on occasion demonstrated
the ability to produce seed yields of as much as three times
the State average yield of 22 to 24 bushels per acre. Failure
to obtain yields of 35 to 40 bushels per acre must be largely
attributed to the management practices of the individual
growers.
“Several new varieties have become available in recent
years The average maturity dates for 10 varieties are reported
in Table 1, along with other distinguishing characteristics.
In addition to maturity, reaction to common diseases is
an important factor in determining suitability of a variety.
Table 2 gives the reaction of these varieties to diseases that
may cause injury when susceptible varieties are grown in
the Delta area. Each of these varieties will produce seed of
good quality. Seed of the early-maturing varieties Hill and
Dare may at times be damaged prior to harvest if exposed to
warm, moist weather after maturity. To avoid damage, these
varieties should be harvested as soon as possible after they
have reached combine maturity.
“Bacterial pustule and target spot attack the leaves
of susceptible soybean varieties. Bacterial pustule can be
expected to cause a yield reduction of 8 to 15 percent when
susceptible varieties are grown. All varieties listed are
resistant. Target spot development on leaves of susceptible
varieties may cause a yield reduction of as much as 50
percent. None of the varieties listed is highly susceptible.
“Phytophthora rot injury can be expected primarily
when susceptible varieties are planted on low-lying, poorlydrained clay. Injury may range from failure to obtain a stand
after a heavy rain to loss of stand during the growing season.
Weed problems will also be greater with phytophthora rot
susceptible varieties, because of lack of adequate growth to
give complete ground shading.
“For the varieties rated very susceptible to phytophthora
rot, loss of stand and severe yield reduction can be expected
upon approximately 70 percent of the soybean-growing soils
of the Delta. Varieties having a moderately resistant reaction
will have reduced growth and some loss in stand in the more
poorly-drained portions of the low-lying fields.
“Injury from root-knot nematodes may be expected
primarily on sandy soils. Three varieties have adequate
resistance to avoid injury on heavily infested soils. Cystnematode injury is also more likely to occur on coarser-
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textured soils. At present, only a few fields near the
Mississippi River are recognized as having cyst nematode
infestation. One variety, Pickett, is highly resistant.
“Use of disease-resistant varieties provides a built-in
insurance policy against losses from diseases. Seed treatment
with the fungicides Arasan, Captan, or Spergon provides
insurance for uniform stands. These materials can be applied
to the seed most efficiently when the seed is cleaned.
“Lee has been the major variety in the area for the
past 10 years and is still considered to be the best generally
adapted variety. Lee has a 13-year average production of
40 bushels per acre from plantings made during May on
Sharkey clay at Stoneville. The consistency in yielding
ability of Lee is attributed to its being at least moderately
resistant to the major diseases causing yield reductions in
the area. Other varieties should be considered primarily to
supplement Lee, because of differences in maturity or growth
type, and for soils where Lee does not perform satisfactorily
This would include soils infested with nematodes, on lowerlying clays, or very late plantings.
“Hill is similar in many respects to Lee but matures
24 to 28 days earlier. Hill is considered to be the earliest
maturing variety that can be grown successfully in this area.
The 13-year average for Hill grown on clay is 9 percent
below the yield for Lee. Year-to-year fluctuation in yield of
Hill is greater than for Lee.
“Dare is a new variety approximately 10 days later than
Hill and 16 days earlier than Lee. Dare was increased in
North Carolina, Virginia, and Missouri. Seed supplies for
1967 plantings are limited. The 5-year average yield for Dare
on clay is 6 percent below Lee, but seed yield on sandy loam
is slightly higher than for Lee. Growth characteristics of this
variety are very similar to Lee.
“Davis is a new variety released for production on the
heavy clay soils of Northeast Arkansas. This variety is about
two days earlier in maturity than Lee but grows 10 to 14
inches taller. This added height is an advantage on poorly
drained clays, but on well drained soils the added height
results in excessive lodging. The 4-year average yield for
Davis is 7 percent below Lee on loam and 2 percent above
Lee on clay. Seed supplies of Davis are limited for 1967
planting.
“Pickett is a new variety similar to Lee in many
respects but with resistance to cyst nematodes. Pickett is
more susceptible to phytophthora rot than Lee and is less
consistent in seed production. Consequently, Pickett is
suggested for only those soils known to be infested with cyst
nematodes.
“Semmes is another new variety for which seed supplies
are in short supply for 1967 plantings. Semmes is 4 days
later in maturity than Lee, grows taller, but is very resistant
to lodging. It is suggested for production on the more poorly
drained clay fields. Because of its high degree of resistance
to phytophthora rot, it can tolerate prolonged wet periods and

will improve the consistency of seed yields on the poorly
drained clays The superior growth on the heavy clays aids in
suppressing weed competition. The 5-year average seed yield
on sandy loam is 6 percent below the yield for Lee.
“Bragg has proved well adapted for production on Delta
soils. It matures approximately 6 days later and averages
12 inches taller than Lee. Because of the later maturity and
taller growth, Bragg is better suited than Lee for planting
after wheat or oats. Because of its high degree of resistance
to root-knot nematodes, Bragg is well suited for production
on soils where root-knot nematodes are a problem. The
8-year average seed yield for Bragg is 5 percent below Lee
on the sandy loam and 3 percent above Lee on clay.
Rebel matures approximately 2 weeks later than Lee
and grows 10 to 12 inches taller. It is very susceptible to the
disease phytophthora rot and, because of this, it is hazardous
to plant on clay or mixed soils. The 6-year average yield
on loam is 85 percent of the yield for Lee. Bossier is quite
similar to Lee in growth characteristics but matures 2 weeks
later. The 3-year average seed yield is 8 percent below that
for Lee.
“Hampton is the latest maturing variety considered
suitable for the area. Planting of Hampton should be
restricted to well drained sandy loam soils where it has a
7-year yield average 8 percent below Lee. Because Hampton
is later in maturity, it can be planted later in the season than
Lee. Hampton should not he planted on clay or mixed soils,
because of its high degree of susceptibility to the disease
phytophthora rot.
“All varieties discussed have a protein and oil content
of the seed very satisfactory for present-day processing.
Comparative yields reported are based upon plantings made
during May using management practices giving good weed
control. Several of the varieties have been planted on land
heavily infested with Johnsongrass. The varieties Bragg
and Semmes had less yield reduction from Johnsongrass
competition than did Lee.” Address: Research Agronomist,
Crops Research Div., ARS, USDA, working in cooperation
with the Delta Branch Mississippi Agric. Exp. Station,
Stoneville, Mississippi.
953. Army, Thomas J.; Isleib, D.R. 1967. The system
concept for increasing yields (Continued–Document part III).
Soybean Digest. Sept. p. 38, 40-41.
• Summary: (Continued): “Normal REGIM-8 response
is first seen as a drooping of petioles at the point of stem
attachment. Later, new growth is more vertical, leaves are
narrow and wrinkled, and height is reduced. Yield responses
have been best with a 15% to 20% height reduction. Pod set
is lower than normal on sprayed plants, but low pod set is
compensated for by increasing the number of plants per foot
of row. Crowding will tend to result in lengthening the first
internodes and this automatically raises the pods off of the
ground.
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“We do not anticipate harvesting problems because of
lower pod set. We do, however, expect you to use proper
harvesting techniques. Combine early to reduce shattering
losses–synchronize your ground and reel speed so that all the
beans reach the hopper. ‘Cut ‘em low and cut ‘em slow’ was
the recommendation of the champions!
“In summary, the past 5 years of experiments with
northern beans suggest a favorable yield response in 70% of
all applications where proper rates are applied. There are still
some unanswered questions regarding the timing of TIBA
with regard to irrigation schedules. By and large, however,
we expect the REGIM-8 narrow row system to outyield
conventional culture by up to 25% and to exceed narrow row
unsprayed beans by 10% to 15%.
“Southern Soybeans: Our experiences with southern
beans are somewhat limited. Timing and rates on southern
beans are still under intensive experimental study. It is
certain, however, that spray application, will have to
precede flowering by 6 to 8 weeks. Rates will probably be
comparable to those for northern beans. Also narrow rows
may be less desirable when the very large southern bean
types are involved. Our best responses to date suggest more
modest yield responses in the 10% to 15% range. We remain
optimistic, and we are anxiously waiting to see the 1967
results from North Carolina, Mississippi, Georgia, Florida,
and Arkansas.
“The work in progress is authorized by a temporary
permit of the federal government with 1-year duration.
We hope to have registration for use on northern beans for
seed in 1968, and for unrestricted use on northern beans
in 1969. We should have a temporary permit for farm
cooperator work on southern beans in 1968, and possibly
full registration for southern beans by 1969 if all goes well.”
Address: Senior Research Assoc. and Supervisor, Crop
Physiology Research, International Minerals and Chemical
Corp.
954. Soybean Digest. 1967. Iowa offers new method of flame
weeding. Nov. p. 7.
• Summary: “A new method of using flame to control weeds
in corn and soybeans has been developed by William F. Lalor
and Wesley F. Buchele, agricultural engineers at Iowa State
University.
“Principal of the new flame weeder which was designed
and built by Lalor, a graduate student in agricultural
engineering, is an air curtain that protects crops from the LP
gas flame, which destroys the weeds. The air curtain lifts the
leaves of the crop plants above the flame and also cools the
air around the plant during the flaming process.
“Air for the air curtain is supplied from a centrifugal fan
driven by a gasoline motor on the flame weeder. Air blown
through a system of ducts forms the protective air curtain.
“Lalor’s flame weeder differs from conventional flame
weeders in a number of ways. One innovation is a metal

plate on the burner that presses tall weeds into a compact
mass within 3 inches of the ground. Thus, heat from the
flame is concentrated on the weeds for more effective
control.
“Another new device is a chimney that picks up waste
heat from the burners and exhausts it above the crop where
it doesn’t damage the growing crop. Lalor named several
advantages for flame weeding compared with shovel
cultivation:
“Shovel cultivation brings new weed seeds to the soil
surface where they can germinate into another weed crop.
The flame weeder doesn’t stir the soil, so no new weed seeds
germinate.
“A flame weeder can be used sooner after a rain because
the soil doesn’t need to be dry as with shovel cultivation.
Small weeds can be flamed within the corn or soybean
row; large weeds are stunted. Covering weeds close to the
stalk with a shovel cultivator, however, puts a ridge of dirt
against the crop plant at harvest time. This ridge prevents
the combine cutter bar from being set as low as desirable
when harvesting soybeans. Therefore, the beans close to the
ground are left in the field, resulting in lower yield.
“Comparing flame weeding with chemical weed
control, Lalor stated that you see the weed control results
immediately from flaming. With chemical weed control,
especially with pre-emergence herbicides, you may not know
for several days if the weeds are killed.
“Also, there is no residue from flame weeding. When
chemicals such as Atrazine are used on corn, for example,
the chemical may still be effective enough the following year
to kill soybeans if they follow corn in a cropping rotation.
“In tests plots of both corn and soybeans, weeds were
controlled as well with flaming as with shovel cultivation or
with preemergence chemicals, Lalor said.”
A small photo shows: “Field of weed-free soybeans that
had been flamed twice. Planted May 18. Flamed June 15 and
June 22.”
955. Buchele, W.F.; Johnson, W.H. 1967. How to reduce
soybean harvest losses. Iowa Certified Seed News 21(4):5-7.
*
Address: Iowa State Univ.
956. Univ. of Missouri, Agricultural Engineering 300
Class. 1967. The design and construction of a minimum
loss soybean harvesting attachment. Dep. of Agricultural
Engineering, Univ. of Missouri, Columbia, Missouri, *
Address: Columbia, Missouri.
957. Soybean Digest. 1968. Carroll, developer of combine, is
dead. April. p. 52.
• Summary: Tom Carroll, developer of the modern selfpropelled combine, died last month in his native Australia at
age 79. In 1937 he designed his first self-propelled combine
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for what was then the Massey-Harris Co. His death came
7 years after he retired from Massey-Ferguson as chief
engineer of the harvesting equipment section. He had served
the company for 50 years. A small portrait photo shows Tom
Carroll.

“The equipment used was the Allis-Chalmers No-Til
planter.”
Note: This is the earliest document seen (June 2020) that
uses the term “no-till” or the term “no-tillage” (regardless of
hyphenation).

958. Soybean Digest. 1968. Soybeans grown no-till after
small grain. April. p. 26.
• Summary: “Some farmers near Hopkinsville, Kentucky,
have been growing soybeans by the no-till method after
barley and wheat with good results, according to J.R. Davie,
area extension specialist at Hopkinsville.
“Douglas McKinney, Rt. 7, Hopkinsville, planted
soybeans no-tillage after wheat in 1967, using 2 pounds of
Lorox per acre for weed control with good results, reports
Davie.
“The Hood beans planted in 40-inch rows yielded 27
bushels per acre; planted in 20-inch rows they yielded 37
bushels per acre.
“The Clark variety planted no-till in 20-inch rows
after wheat yielded over 50 bushels per acre, according to
Mr. Davie. In 1967, Clarks also did well after wheat where
the ground was plowed, and worked with conventional
methods. In 2 previous years they had not done well planted
conventionally after wheat.
“The wheat straw on the McKinney farm was mulched
with a rotary mower after the beans were planted. None of
the straw was removed from the field. Fifty gallons of water
were used with the herbicide. Less water per acre did not
give as good weed control, says Davie.
“On the Young brothers farm near Hopkinsville a field
of no-tillage soybeans after wheat produced 34 bushels per
acre, The Youngs used 2 pounds of Lorox per acre on most
of their 180 acres of no-till beans. Some of the strips of notill soybeans on the farm received a heavy rain immediately
after spraying. Yields on those strips varied from 10 to 21
bushels per acre due to poor weed control.
“Yields of weed control demonstration plots of notillage soybeans in the area varied widely last year according
to the treatment, says Davie. Yield of the check plot (no
spray) was 3.1 bushels per acre; with planavin, 9.8 bushels;
sir-mate, 15.8 bushels; dinitroenide, 23.3 bushels; paraquat,
25.1 bushels; 2 pounds Lorox, 27.6 bushels; and 3 pounds
Lorox, 27.8 bushels. Fertilizer used was 100 pounds of 8-3413 per acre on the row. The Hood variety was used.
“Three strips of no-tillage soybeans (also of the Hood
variety) after wheat were used to determine the effect of
broadcast fertilizer on the beans. The strip with no fertilizer
produced 26.6 bushels per acre; with 400 pounds per acre of
7-14-14 broadcast the yield was 30.9 bushels, and with 500
pounds per acre of 7-14-14, 32.6 bushels.
“In a check of different’ row spacings of no-tillage
beans after barley with Hill variety, 40-inch rows yielded 34
bushels per acre, 20-inch rows 41.6 bushels.

959. Soybean Digest. 1968. Farm equipment. April. Cover
story.
• Summary: “Farm Equipment in the year 2000 is forecast
in Ford Motor Co. pictures above and below. For further
information and for new 1968 farm equipment see planting
and tillage section in this issue.
Illustrations show: (1) Top left: A futuristic sprayer
hovering above a field as it sprays the crops. The driver is
seated comfortably inside a round plastic bubble.
(2) Bottom right: A futuristic tractor with 4 large, soft
rubber wheels, is pulling a disking implement. The driver is
seated comfortably inside a round plastic bubble.
960. McWhorter, C.G.; Hartwig, E.E. 1968. Soybean
varieties tested for weed competition. Mississippi Farm
Research 31(7):1, 7. July.
• Summary: Soybean varieties available for planting in the
Delta area of Mississippi differ appreciably in growth type
and time of maturity. Preliminary observations suggested
that adapted varieties differed in their ability to compete
with weeds. This research was conducted at the Delta
Branch Experiment Station to obtain an estimate of the
competitiveness of six soybean varieties with johnsongrass
and cocklebur.
“Materials and Methods: We established a uniform
stand of johnsongrass on an area of silty-clay-loam in 1964
and studied competition with soybeans in 1965, 1966 and
1967. The varieties Lee, Davis, Semmes, Bragg, Jackson,
and Hardee were grown in 8-row plots 60 feet long with
4 replicates. We controlled the johnsongrass in four rows
of each 8-row variety plot by preplanting application of
2,2-dichloropropionic acid (dalapon) at 3.7 lb/acre and
alpha, alpha, alpha-trifluoro-2,6–dinitro N,N-dipropyl-ptoluidine (trifluralin) at 0.75 lb/acre. Soybeans were planted
May 12-27 each year, in rows 40 inches apart, at a rate
of approximately 10-12 seeds per foot of row. Plots were
harvested with a 4-row self propelled combine.
“We studied cocklebur competition in much the same
manner over the same period on a clay soil (Figure 1). We
made a preemergence application of tri-ethylamine-salt of
3-amino-2,5-dichloro-benzoic acid (amiben) at 3.3 lb/acre
on the rows to be kept free of cocklebur, and hand-weeded to
keep these rows weed free.
“The six varieties differed in time of flowering, plant
height, time of maturity, and seed holding (Table 1). In
addition, Davis has a narrower growth type than Lee while
Semmes has a broader growth type.
“Results: Competition from johnsongrass reduced the
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seed yield of Lee 48% (Table 2), and reduced the yield of
Bragg and Semmes by 23 and 24%, respectively. Bragg outyielded all other varieties when grown in competition with
johnsongrass (Table 3).
“Cocklebur competed more severely than johnsongrass
(Table 2). Lee suffered most, with a yield reduction of 68%,
while Hardee, with a yield reduction of 33%, was affected
the least. Although Hardee had the lowest percentage
reduction, Davis, Semmes, and Bragg ranked higher in 3–
year average seed yield (Table 4).
“Discussion: We did not include the varieties Hill, Dare,
or Hood in this study. These varieties have average maturity
dates, at Stoneville, of September 20, October 1, and October
6. Johnsongrass and cocklebur are very succulent at this
time and will seriously reduce efficiency of harvesting. We
did include the variety Hampton, which matures in early
November, at the start, but Hampton is highly susceptible to
the disease phytophthora rot and did not survive on the clay.
“Lee, the shortest and one of the earliest in maturity,
suffered the greatest percentage yield reduction from both
johnsongrass and cocklebur. Hardee, the latest maturing
and tallest growing variety, showed the lowest percentage
yield reduction from cocklebur competition, and was among
the lowest in percentage reduction from johnsongrass
competition. However, varietal characteristics other than
height or maturity also influence ability to compete with
weeds. Jackson, nearly as tall as Bragg, and later, had nearly
as great a percentage in reduction yield from cocklebur as
Lee. Davis, taller but similar in maturity to Lee, ranked
second to Lee in yield reduction caused by johnsongrass
competition.
“Competition with johnsongrass or cocklebur reduced
the yield of Bragg, one of the most competitive varieties,
by 24 and 56% respectively. Because of such striking yield
reductions, we emphasize the importance of making every
effort to control these weeds irrespective of the variety
of soybeans. On the other hand, the ability of a variety to
compete with weeds may be very important when weed
infestations are severe, and when effective control is difficult
to obtain.
“Bragg, Semmes, and Davis were more competitive with
cocklebur than Lee. Davis matures nearly 3 weeks ahead
of the average frost date and is only fair in seed holding.
Because of difficulties in harvesting soybeans before frost
has killed broadleaf weeds, and the possibility of seed loss
from shattering if harvesting is delayed, we would question
the advisability of growing Davis where broadleaf weeds are
a problem.
“Good health and vigor help soybeans compete with
weeds. Semmes resists seedling diseases and phytophthora
rot better than Bragg. We would consider Semmes preferable
to Bragg for planting on low-lying, poorly drained clay.
“The variety Hardee competed well with both cocklebur
and johnsongrass. However, we consider Hardee too late

in maturity, and too rank in growth, to be well-suited for
production in this area.
“Conclusions: The results obtained in these studies
show that cocklebur and johnsongrass compete strongly with
soybeans. Our results also demonstrate that varieties differ
in ability to compete with these weeds. However, our most
competitive varieties do not yield as well when grown with
weeds as when free of weeds.”
Tables (p. 7) show: (1) “General characteristics of
soybean varieties used in these studies.”
(2) “Percentage soybean yield reductions caused
by weed competition (3-year average)” [for 6 soybean
varieties].
(3) “Soybean yields produced in 1965-67 with and
without johnsongrass competition.” Address: 1. Plant
Physiologist; 2. Agronomist. Both: Crops Research Div.,
ARS, USDA, in cooperation with Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
961. Young, R.E. 1968. Mechanical damage to soybeans
during harvesting. MSc thesis, Iowa State University.
Unpublished. *
• Summary: Damaged soybeans swell much more than
sound soybeans when soaked in water. The difference is
large enough that the damaged beans can be removed by
sieving.
962. Hauser, Ellis W.; Dowler, Clyde C.; Marchant, W.H.
1969. Progress report: Systems of weed control for soybeans.
Proceedings of the Southern Weed Science Society 22:97.
Jan.
• Summary: On the cover: Proceedings of the TwentySecond Annual Meeting of the Southern Weed Science
Society. January 21, 22 and 23, 1969. Dallas, Texas.
In the Preface we read: “The membership voted
to change the name of the Society during 1968 for the
“Southern Weed Conference” to the “Southern Weed
Science Society” in keeping with the national trend toward
recognition of weed control as a science.”
“In 1968, we studied nine systems of weed control
in Hampton soybeans which compared: (a) intensive
cultivation; (b) cultivation plus herbicides; and (c) intensive
application of herbicides for the control of common
cocklebur (Xanthium pensylvanicum wallr.) and yellow
nutsedge (Cyperus esculentus L.). We compared early rotary
hoeing (with both power- and ground-driven hoes) with
sweep cultivation only. We applied herbicides as follows:
(a) S-propyl dipropylthiocarbamate (vernolate) at 2 lb/A
injected 3 inches deep in lines 3 inches apart when planting
soybeans; (b) 3-[p-(p-chlorophenoxy) phenyl]-1,1-dimethyl
urea (chloroxuron) at 1 lb/A + 0.25% surfactant sprayed over
the top of seedling soybeans and weeds; (c) 2-sec-butyl-4,6dinitrophenol, amine salt (dinoseb) at 1.5 or 3.0 lb/A directed
as a spray when beans were either 6 to 8 inches or 12 to
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15 inches tall and (d) 3-(3,4-dichlorophenyl)-l-methoxy-lmethylurea (linuron) at 0.5 or 1.0 lb/A as a directed spray
applied at the same growth stage as dinoseb. All systems of
weed control which involved herbicides included vernolate
and chloroxuron as components. Subsequent treatments
included dinoseb and/or linuron applied alone, sequentially,
or in conjunction with later cultivation.
“Cultivation controlled 85 to 93% of the cocklebur.
The best control from cultivation was that obtained by
early cultivation with a rotary hoe. Any weed control
system involving herbicides, or herbicides plus cultivation,
controlled 99 to 100% of the cocklebur. Generally, all
systems of weed control, including intensive cultivation,
suppressed nutsedge satisfactorily.
“Uncontrolled weeds reduced soybean yields by about
75%. Yields following early rotary hoe cultivation were
somewhat higher than yields following sweep cultivation
only; however, systems of weed control involving
(a) herbicides only, or (b) herbicides plus cultivation,
generally produced the highest yields.” Address: Research
Agronomists, Crops Research Div., ARS, USDA, Tifton,
Georgia.
963. Farm Journal. 1969. Soybean champions crack 100-bu.
barrier. 93(2):35. Feb.
• Summary: A photo shows George Kimmons of Ozark,
Missouri, whose yield of 109.64 bu/acre in Elanco’s national
soybean yield contest won him a new Allis-Chalmers GKS
combine. The second highest yield, grown by Gerald Tarnow
of Rolling Prairie, Indiana, was 103.84 bu/acre; that won
him a new Allis-Chalmers 180 diesel tractor. The third
highest was 100.74 bu/acre, grown by Harry Pick of Chenoa,
Illinois; that won him a 6-row Allis-Chalmers planter.
“To make his big yield, Kimmons followed soybeans
with soybeans. He broadcast 135-105-165, then spring
plowed. He sprayed with Treflan (one of the requirements
of the contest) May 18 and planted in 28-inch rows the next
day–14 seeds of certified Clark 63 soybeans per foot of row.
Runner-up in the contest, Gerald Tarnow, “plowed down
1000 lbs. of 12-6-8 at planting, put on an additional 250 lbs.
of 8-25-3 at planting and sprayed with three gallons of 3-1220 when the beans were 18-inches tall and again when they
were 36 inches high.
Portrait photos show the top 3 winners.
964. Collins, Jimmie L.; McCarthy, Ivon E. 1969.
Mechanical harvesting and shelling of vegetable-type
soybeans. Tennessee Farm and Home Science, Progress
Report No. 69. p. 2-4. Jan/March. (Knoxville, TN). [4 ref]
• Summary: “Vegetable-type soybeans are a nutritious and
flavorful green vegetable when processed in the immature
stage. Also, the quantity of protein found in the beans
surpasses those of other edible legumes. Although the use of
green soybeans could help alleviate the nutritional imbalance

suffered by many Americans, there has been limited interest
shown in producing this vegetable.”
Pods of a vegetable-type soybeans were harvested at
4 stages of maturity with a Chisholm-Ryder Hi-Boy model
snap bean harvester. The green pods were then heated in
boiling water and shelled in a Dixie Pea Huller. Beans
harvested on Sept. 30 yielded 792 lb/acre of total bean
solids and had a shell-out percentage of 47.0%. These
beans contained 64.3% moisture, and 40.5% protein on a
dry-weight basis. Address: Asst. Professors, Dep. of Food
Technology, Univ. of Tennessee, Knoxville, TN.
965. Niekerk, B.P. van; Roux, D.P. le; Fourie, S.J. 1969.
Soybeans. Germination and emergence (2). Farming in South
Africa 45(4):11-12. July.
• Summary: Environmental conditions (such as drought
or excessive rainfall) during the growing period, and
particularly the ripening period, as well as mechanical
damage during threshing affect the germination rate,
emergence, and vigour of soybean seeds. Address: 1.
Agricultural Research Station, Bethlehem; 2-3. Agricultural
Research Inst., Potchefstroom.
966. Collins, Jimmie L.; McCarty, Ivon E. 1969. Handling
of vegetable soybeans mechanically. Soybean Digest. Dec. p.
20-21.
• Summary: This article is quite similar to that by the same
authors which appeared in the Tennessee Farm and Home
Science, Progress Report No. 69. p. 2-4. Jan/March (which
see). A photo shows a Chisholm-Ryder harvester harvesting
the green soybean pods.
Note: This is the earliest English-language document
seen (June 2009) that uses the term “vegetable soybeans” in
the title to refer to green vegetable soybeans–rather than to
vegetable-type soybeans. Address: Asst. Professors, Dep. of
Food Technology, Univ. of Tennessee, Knoxville, TN.
967. Nave, W.R. 1969. Reduction of losses and damages in
soybean harvesting. Annual Report 808-077-c210 prepared
for Harvesting and Farm Processing Research Branch,
AERD, ARS, U.S. Department of Agriculture. [2 ref]*
Address: Illinois.
968. Patterson, J.R. 1969. Soybean combine losses as related
to combine adjustments. Unpublished Undergraduate thesis
on file in Dep. of Agricultural Engineering, Univ. of Illinois,
Urbana. *
Address: Dep. of Agricultural Engineering, Univ. of Illinois.
969. Singh, J.N.; Saxena, M.C. 1969. Soybean at Pantnagar.
Uttar Pradesh Agricultural Experiment Station, Technical
Bulletin No. 6. 104 p. 27 cm.
• Summary: Contents: 1. Introduction. 2. Research work
up to 1966. 3. Research work during 1967-68 (Varietal
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improvement work, agronomical work, microbiological
work, soybean diseases in the Tarai, entomological work,
machinery for soybean, cost and returns and market potential
of soybean). 4. Package of practices for soybean cultivation
in northern India. 5. List of firms interested in purchase of
soybean (Incl. Gosthes Soy Products, 12/1 Goocuil Lane,
Calcutta 12).
Note: The section on history is taken largely, and
without credit, from Saxena, Bhatnagar, Hymowitz and
Pandey (1967) “A Cash Crop of High Potential.”
970. Byg, Delbert M.; Johnson, William H. 1970. Reducing
soybean harvest losses. Ohio Report on Research and
Development 55(1):17-18. Jan/Feb.
• Summary: A photo shows a man in front of a “floating
cutterbar extension,” which “permits knife to follow ground
contour and extends the platform making more room for
bean stalks to change direction at the cross auger to reduce
re-cutting and shatter loss.”
A graph shows the importance of operating the cutterbar
below the lowest pod to keep shatter loss and stubble loss
to a minimum. As beans become too dry, losses increase. A
table shows “Actual and desired loss levels when combining
soybeans in Ohio”–percent of yield. The four types of loss
are Shatter (loose beans), loose and lodged stalks, stubble,
and cylinder and separation.
Note: This is the earliest document seen (June 2021)
that mentions the use of a “floating cutterbar” for soybean
production. Address: 1. Assoc. Prof. of Agricultural
Engineering, Ohio Agricultural Research and Development
Center (OARDC), Wooster, Ohio.
971. Soybean Digest. 1970. How the men with the high
yields get rid of weeds: most top yield producers still
cultivate, but there’s an increasing trend to 100% reliance on
herbicides. Feb. p. 18-21.
• Summary: “How do the men who produce top soybean
yields control weeds? What other steps do they take to get
their high yields?
“Soybean Digest asked over 80 growers with high yield
records–many of them past champions–to answer these
questions. Thirty-nine men from 16 states responded.
“They gave a variety of answers, as expected. But they
agree on certain practices.
“1–Every top producer except one used herbicides on
his soybeans in 1969, and all will use them in 1970.
“2–With two exceptions, all still cultivated soybeans
in 1969. Most consider cultivation an integral part of their
weed control operation. But more will go to all-chemical
control in 1970, including the man with the largest acreage:
James Jacks who grows 8,000 acres of soybeans annually at
Thornton, Mississippi. And there is a trend toward narrower
rows or no rows at all with increased reliance on chemicals.
“3–Top soybean yield producers generally use more then

one herbicide or a herbicidal mixture and try to tailor the
choice of herbicide to their individual weed situations. They
are interested in trying new herbicides as they come on the
market.
“4–They try to keep up with other new ideas affecting
yields. They are keenly interested in use of fertilizers as well
as the effect of row width, and also in varieties, certified
seed, growth regulators, and a host of other production
practices that include date, rate, and depth of planting, deep
plowing, and irrigation.
“The men who responded to the Digest questionnaire
averaged 700 acres of soybeans last year, and their average
yield was 40 bu/a. Their best fields or test plots averaged
56.5 bu/a.
“But they were not all big operators. Their acreage in
soybeans ranged from 35 to Mr. Jacks’ 8,000 last year.
“Adverse weather hit some of the group. Average yields
ranged from 15 bu/a (in a drought area in Missouri) to a
5-acre test plot of Donald Kuhle, Assumption, Illinois, that
went 85.33 bu/a.
“Cultivation: A sizable number of producers cultivated
only once last year. A combination of rotary hoeing and
cultivation (each once or twice) was popular. Some used
the disk with the rotary hoe or cultivator, in some cases
following fall plowing.
“Mr. Kuhle, who grows 2,000 acres of soybeans and was
a 1968 yield champion, plows in the fall, disks in the spring,
rotary hoes and cultivates, and plants at the latest possible
date. But others favor earlier planting.
“Clyde G. Scott, Sikeston, Missouri, used the flame
cultivator along with the rotary hoe and the conventional
cultivator and calls this his best recent weed control idea. His
overall average yield was 40 bu/a on 225 acres of soybeans.
“Bernard McMenamy, St. Charles, Mo., used cultivation
on some but not all of his 450 acres of soybeans last year.
Donald J. Storeholder, Lyons, Ohio, plans to drill solid a few
acres of beans in 1970.
“Robert Huser, Neodosha, Kansas, who grew 220 acres
of beans, will chisel plow, try less tillage, and a broader
spectrum weed killer to permit drilling his beans solid in
1970.
“Charles D. Crawford, who grows 1,000 acres of
soybeans at Eudora, Arkansas, tries not to cultivate except
when his chemicals break down, then uses a crop maker with
one large sweep or a rotary sidewinder.
“Preston Boyd, Hopkinsville, Ky., uses herbicides only
with no cultivation and mostly no-till planting. He will go
to more no-till beans in 1970 and says this way moisture is
no serious problem. He averaged 50 bu/a on 200 acres of
soybeans last year.
“And Mr. Jacks plans all chemical weed control with no
cultivation after seeding on his big soybean acreage this year.
He says only a small amount of spring plowing will conserve
moisture. He expects the moisture conservation and a level

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 600
row profile for harvest to increase yield. Mr. Jacks recently
changed from 38- to 30-inch rows.
“Pressing problems: Almost twice as many producers
listed broadleaved weeds as compared to grasses as their
most pressing weed problem. Pigweeds led the list with
cockleburs close behind. Foxtail and giant foxtail were by all
odds the most important grasses. A few listed johnson-grass.
Growers listed 17 troublesome weeds and 6 grasses.
“Mr. McMenamy says the cocklebur is becoming worse
than any other weed in southeast Missouri and will be the
most serious weed in 1970. But Allen I. Earley, Milford,
Illinois, calls grass the worst weed problem. He says timely
working of the ground ahead of the planter remains the best
weed control idea, but weather doesn’t always permit.
“John A. Ludens, Davis, South Dakota, is happy over
his results with chemical control. ‘We have been using
herbicides for several years and we just don’t have much
weed problem,’ he says.
“Eldon K. Ewalt, Knox City, Missouri, has found that
soybeans following corn treated with atrazine has worked
fairly well.
“Mr. Storeholder at Lyons, Ohio, says, ‘Know your
weed problem before planting as it makes a lot of difference
in the herbicide to use on each field.’ He grew 112 acres of
soybeans in 1969 and the yield on his top field was 72 bu/a.
“Richard Johnson, Beloit, Wisconsin: ‘In our area the
past year everything was against us. We drowned out, hailed
out, dried out. You could not cultivate and all weeds went
to seed for next year, such as quackgrass, horseweed, water
weed, foxtail. I would like to know the best spray for each
weed. With declining bean prices, you have to have bigger
yields.’
“Sherrell Bean, Lamar, Missouri: ‘Large-seeded weeds
such as cocklebur, annual morningglory, and jimson have the
ability to sprout and emerge from well below the herbicide
zone, making them difficult to control. It is my thinking that
since I have gone from moldboard plowing to chiseling I will
not be incorporating nearly as many of these seeds at this
extreme depth so that the existing seeds will be concentrated
more in the “herbicide layer” and thus more easily controlled
by the herbicide. Since I quit moldboard plowing 3 or 4 years
ago I believe I can see an improvement in results of some
herbicides which could be attributed to the location of the
weed seed in the soil.’
“Jim Peeler, Hamburg, Iowa, writes: ‘I fall plow or
chisel, depending on soil condition, disk in Treflan with
fertilizer in early spring, disk again about a week before
planting, then level with 24-ft. spring tooth ahead of planter.
“’I use a 600 series Allis-Chalmers 6-row 30-inch
planter. I then run a rotary hoe once or twice, then cultivate
once, twice if needed. I hire high school girls to walk for
weeds that are left. The girls will do a lot more work than
boys.
“’This year I used some Amiben and Lasso. It was too

wet to apply Treflan early. I liked results from both products.’
“Mr. Peeler adds: ‘As a custom combine operator I
find a lot of bean farmers expect miracles from chemicals
and don’t put much effort into the crop. Let weeds, grass,
volunteer-corn, etc. take their crop. Then they wonder how
come their beans didn’t make as much as the ones down the
road that were cared for like they should be.’
“Some of the larger operators, including Mr. Jacks and
Mr. Crawford, are flying on herbicides. Says Mr. Crawford:
‘If the grass or weeds are not too bad we will plant and then
just before the soybeans come out of the ground we will fly
on DSMA and Lorox. That gets the vegetation plus some
weed control with Lorox later and we don’t have to hurry to
get back with our postemerge for about 10 days to 2 weeks’”
(Continued).
972. Soybean Digest. 1970. How the men with the high
yields get rid of weeds: most top yield producers still
cultivate, but there’s an increasing trend to 100% reliance on
herbicides (Continued–Document part II). Feb. p. 18-21.
• Summary: (Continued): “Profit-making ideas: The men
who answered the questionnaire offered several profitmaking ideas for the 1970’s.
“Mr. Kuhle at Assumption, Illinois, says: ‘I have a
5-year rotation with lime. As the overall soil fertility levels
increase–more phosphate and potash and some nitrogen–
soybean yields increase.’
“But Mr. Crawford at Eudora, Arkansas, notes: ‘I have
used a heavy rate of fertilizer and have increased yields but
at the rates I used it wouldn’t be economical.’
“Harris H. Barnes Jr., formerly with Oakhurst Co.,
Clarksdale, Mississippi, and now southern editor for Farm
Quarterly, says irrigation is the ‘greatest thing I know of to
break the yield barrier in the South.’ He says Oakhurst will
go to more land forming and irrigation to up yields in 1970.
The area suffered from drought last year.
“Storeholder at Lyons, Ohio, says he will try a new
planter he made to try to get a more uniform seed spacing
and will solid drill a few acres.
“Mr. Bean at Lamar, Missouri, advises that soybeans
should be harvested at as high a moisture level as the
combine can handle efficiently for most profit. He figures
that soybeans are penalized more for actual loss in weight
below 13% than they are docked for moisture over 13%.
“Key problems for 1970’s: The high-yield producers
see markets, declining prices, rising costs, and the resulting
squeeze on profits as by all odds the key problems facing
growers in the 1970’s.
“They see the need for market promotion, and mention
the problems of farm legislation and price support, and the
possibility of controlled acreage.
“Some feel too much new acreage is being planted to
soybeans.
“Storeholder at Lyons, Ohio, sees the threat of increased
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soybean acreage and lower prices as the key problems of the
1970’s. Mr. Crawford at Eudora, Arkansas, says the problem
is ‘the high cost of everything and the low return.’
“The American Soybean Assn.’s past president Barnes
at Clarksdale, Mississippi, calls one of the key problems, ‘To
get all growers to realize that market development is just as
important as growing beans.’
“The only production problem that ranks with markets
and profits in importance is insects and diseases, according
to these men. Mr. Bean at Lamar, Mo., says, ‘As soybeans
occupy more acreage in an area, particularly on a continuous
basis, existing disease and insect problems will become
much more serious.’
“’Each grower has to evaluate his own situation and
figure out what works best for him on his particular farm. A
suggestion would be for him to run test plots using different
rates of fertilizer, try some narrow rows, using different
chemicals. Then study each plot and work out the system.
“’We had a plot this year where we used over 135 units
of nitrogen, one plot where we just used mixed. After we got
our Treflan down in February, we flew fertilizer in on some
fields at blooming time.
“’Test plots take time, but they are the only way to
learn.’
“Mr. Kuhle at Assumption, Illinois, notes that soybeans
make unusually heavy demands on phosphorus and
potassium. ‘Soybeans are grown on many soils naturally low
in phosphorus. If the deficiency is not corrected, low yields
are likely to occur.
“’Shortage of nitrogen may limit yield. Soil acidity,
usually caused by a shortage of calcium, reduces the
nitrogen-fixing ability of soybean rhizobia.’
“Mr. Storeholder, at Lyons, Ohio: ‘Last year was a poor
year to judge anything in our area. It was wet and cold till
the last week in June, then we had a 10½-inch rain and hail
July 4, which about wrecked everything. Herbicides, which
should have worked, didn’t, some killed beans and had to
be replanted. Tenoran saved most of my bean crop last year.
However, it didn’t work in 1968 at all.’
“Maurice E. Gray, Highland, Kansas: ‘If you want high
yields plant your best ground in soybeans and not corn as
most farmers do.
“’The big problem on all farms is the net profit at
the end of the year. You have to take into consideration
everything you do over the entire year. Much education is
needed in every phase of farming. Over this broad spectrum
the most important is management. Once this is improved,
other things just naturally come.’
“Some, after trying everything else, fall back on
Providence. Travis E. Parker, Drew, Mississippi, writes,
‘We expect the Good Lord not to give us 17 days with the
temperature being above 100º,’ as He did in 1969. And Mr.
Johnson at Beloit, Wisconsin, will ‘pray to God for more
help from Mother Nature.’”

973. Pitcher, Shackford. 1970. Brazil’s soybean output
reaches new records. Foreign Agriculture (USDA Foreign
Agricultural Service). June 22. p. 8-9.
• Summary: “Soybean production in Brazil saw an
unprecedented growth in the 1960’s with continued growth
expected in the 1970’s... In one decade soybean production
increased from the 1960 level of 7.6 million bushels to 34.9
million bushels in 1969. The 1969 crop enabled Brazil to
achieve record soybean exports totaling 11.4 million bushels,
valued at $29 million... By 1967 Brazil had surpassed the
outturn of the Soviet Union and become the world’s third
largest soybean producer...
“Presently almost all of Brazil’s soybean production
is limited to the four southern States, with Rio Grande do
Sul, the southernmost State, accounting for 70 percent of
the crop. The State’s first experiments with soybeans were
conducted in 1941... Today, the bulk of Rio Grande do Sul
soybeans come from larger farms growing wheat as well.
These two crops are grown in rotation, with the soybeans
planted in November and December–often in the same field
on which a crop of wheat was just harvested...
“The tremendous expansion of soybeans in Rio Grande
do Sul can be attributed to the work of the State’s department
of agriculture and IPFS (Instituto Privado para Fomento de
Soya), a private, trade-sponsored institute active in soybean
development during the early 1960’s... Paraná is Brazil’s
second largest soybean producer...
“Sao Paulo, where soybeans were first introduced into
Brazil about 60 years ago by Japanese immigrant farmers,
is third among Brazil’s soybean-producing States. In 1925
soybean research was initiated at Sao Simao Experiment
Station in Sao Paulo, based on a collection of about 50 U.S.
varieties. Cultivation was on a small scale until the early
1950’s, when the Sao Paulo Department of Agriculture
(SPDA) initiated an expansion program, loaning farmers
combines and purchasing most of the crop. Now almost
100-percent mechanized, Sao Paulo soybean farmers plant an
average of 250 acres of soybeans each; although some plant
as few as 60 acres and others as many as 2,200 acres...
“Much of the research work on soybeans in Brazil is
being done by the Agronomic Institute at Campinas (IAC),
an SPDA agency in eastern Sao Paulo... In late 1969, a
factory for isolating soy protein was inaugurated in Rio
Grande do Sul with a yearly capacity of 1,000 metric tons
of product. Soybean flours of various kinds are already
produced by a number of Brazilian companies.” Address:
U.S. Agricultural Officer, Sao Paulo, Brazil.
974. Soybean Digest. 1970. Suggestions for disease control.
July. p. 19.
• Summary: “Allen H. Allinson, Virginia Polytechnic
Institute, Blacksburg, offers the following on cultural
methods for control of diseases:
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“ + Deep plowing
“ + Complete coverage of decaying organic matter–
weeds, cornstalks, cover crops. The best way to accomplish
this is to use a trash-coverer plus a jointer-coulter
combination when plowing.
“ + Plant as flat as possible–not down in a furrow. This
can best be accomplished by using a wide press-wheel on
planter.
“ + Nondirting cultivation. Soils are generally infested
with certain soil-borne disease organisms and when soil is
thrown around the base of a seedling it is likely to become
diseased. Any early cultivating, especially, should be flat
and shallow. Chemical weed control will help. Research
has shown at least one midseason shallow cultivation to be
beneficial.”
975. Briggs, George M. 1970. Memories of an “oldtimer.”
Soybean Digest. Aug. p. 50-53.

• Summary: “My personal interest in soybeans has spanned
nearly 60 years–from September 1912 to the present.
My introduction to the crop came when, with a fellow
agricultural student at the University of Minnesota, we
attempted to thresh out some soybeans with old fashioned

flails in a high-sided boarded wagon box at the University
Farm. In a half-hour’s time we harvested about 10 pounds of
little soybeans!”
“Following my graduation from the College of
Agriculture of the University of Minnesota, I became the
14th county agricultural agent in Wisconsin, serving for 3½
years in Burnett County.
“This county has a large proportion of light, sandy
soils. People needed a cash crop, as well as a legume hay.
Soybeans seemed to offer an answer to the problem of
producing cheaper feed. So, it was natural that we had
considerable interest in the development of a program that
would answer the needs of the farmer.
“During my Burnett County years, and later, in my
years of agricultural extension work at the University of
Wisconsin, it was my privilege to advise and counsel with
people on farm crop culture. An attempt was made to
establish a recommendation that farmers plant soybeans
according to the rule of 1 acre for hay, 1 acre for seed, and 1
acre to plow under as green manure.”
“The production of soybeans in Wisconsin, as well as in
the whole country, was never too great until the combine was
perfected.” Dr. Harry Miller, an ASA member from Ohio,
had been a missionary in China. “He related to me how he
helped develop and distribute a soybean milk for Chinese
infants who were deprived of nutritional foods.
“Soybean milk was introduced in many parts of this
country. Over 50 years ago, one of my nephews in Minnesota
was nurtured to health and growth by its use when regular
milk could not be assimilated properly. The use of soybean
milk as a regular milk substitute in special diets is now well
established.”
“The year was 1920 and the time was ripe to center
attention on problems of imports,
problems of sanitation, problems
of production and distribution, of
advertising and marketing. There
were more than enough problems
to stump any promoter.
“What varieties will fit
in with our growing conditions,
which ones have desirable
oil content, which show
nonshattering tendencies, good
yields, strength of stand ability?
What about inoculation?
“Will soybeans
require a whole setup of new
machinery for producing, care,
and harvesting? Will the coarse stalks be of any account in
livestock feeding? What about uses of soybean oil in other
ways than in margarine? What to do with surpluses?
“With so many questions and problems, 1920 was the
date when the American Soybean Assn. was organized to
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help find some of the answers and solutions. Here were
assembled a group of north central soybean growers,
agricultural agents, university faculty, and others–all
interested in meeting the challenge to seek the truth, and
doing what they felt was their duty in protecting their
agricultural industry.
“It was my good fortune to have served as the
Association’s president in 1923 and it has only been in recent
years that I have not regularly attended the annual meetings.
It is my great hope that my own contributions to the industry
and to the Association have been worthy.
“Most of the problems that faced us 50 years ago have
long since been answered, but new ones constantly arise.
“For as long as I have been associated, with soybean
production, my personal ‘calling card’ has been a soybean
and I continue to have them handy for distribution. They
have never failed me!”
Also discusses early problems of soybean production,
soybean hay which was piled in cocks then fed to dairy
cows to increase their milk production, the slow acceptance
of soybean meal for livestock feeding in America, how
I.C. Bradley educated farmers about soybean meal, why
Wisconsin didn’t favor margarine, and work with the ASA.
Photos show: (1) Early shocks of soybean hay in a field.
(2) Soybean pioneer V.P. Atwell (Stevens Point, Wisconsin)
harvesting soys with an old-fashioned reaper. (3) Portrait:
“George ‘Soybean’ Briggs was one of the founders of the
American Soybean Association, and its fourth president.
In fact, he may be the only living member who was at the
first meeting at Camden, Indiana” [at the Fouts Bros. farm].
Address: Univ. of Wisconsin, Agric. Exp. Station.
976. Buescher, W.M. 1970. Farm machinery and the
soybean. Soybean Digest. Aug. p. 84-86.
• Summary: “Ironically, not one single machine has ever
been designed specifically for soybeans. Yet this miracle
crop is today America’s No. 1 cash export.” The soybean
has always used hand-me-down machinery. In the 1930s,
the grain drill (designed for planting grain) was used to drill
soybeans as well. When the failure of drilled beans was
obvious, a corn-planting machine was used as a substitute;

with a few alterations (like adding a soybean plate and
stuffing a gunny sack in two out of every three holes of the
drill) it worked to give soybeans planted in 21-inch rows. In
the preherbicide days of the 1930s, drilled soybeans were
lost to weeds.
Or take the cultivator. Corn had always been planted in
rows 42 inches apart because that was the width of the rear
end of the horse or mule that had to cultivate it. So when
corn planters were used to plant soybeans, the soybeans
were planted in 42-inch rows. But soybeans led the switch to
narrow rows, because turning a 42-inch cultivator into a 21inch cultivator was easy.
The thresher was designed to thresh grain, and for
years nobody thought of using it for soybeans–which were
considered a hay crop then anyway, harvested with hay
machinery.
Then along came the combine, which was also designed
to harvest and thresh grain, such as wheat. Nobody thought
of using the early combines to harvest soybeans or corn.
Then some enterprising farmers discovered that soybean
seeds could be sold as a cash crop, and the hand-me-down
grain combine was found to work in soybeans.
At first glance all this sounds pretty bad. But maybe
it was actually part of the soybean’s success story. “A
wonderful new crop that did not need expensive singlepurpose machinery.”
The Great Depression began on 29 Oct. 1929 when the
stock market crashed. The “baby combine and the soybean
marched on the depression scene together and things have
never been the same since. This new machine, in 1933
dubbed the Corn Belt Combine and shown at the Chicago
‘Century of Progress’ World’s Fair, was destined to change
things. ‘Corn Belt’ was too restrictive, so it was renamed
the ‘High Speed’ Combine and that put all the servicemen to
work.
“When enterprising farmers found that it would thresh
not only wheat, barley, rye, and oats–but would thresh
birdseed and soybeans as well–the name All-Crop Harvester
was born.”
“Floating headers will work in almost all crops, but it
was the soybean that brought the floating header.”
Photos show: (1) A 17-inch-wide display of farm
machinery at a big soybean field day in Indiana in the early
1930s. Photo courtesy “Lloyd Hahn, president of Hahn Inc.,
Evansville, Indiana. He says his father, Christ J. Hahn, one
of the first soybean growers in southwestern Indiana, helped
to arrange the field day and the machinery display. Christ
Hahn bought his first combine in 1928.” (2) Harvesting
Laredo soybeans at Mississippi State University in about
1920. Photo courtesy E.E. Hartwig. (3) Allis-Chalmers AllCrop Harvester in soybeans about 1940. (3) New Holland
“Haybine” harvests an early crop of soybean hay. (4) AllisChalmers rear-mounted three-row cultivator behind a tractor
in 1944. Address: Allis-Chalmers.
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977. Pellett, Kent. 1970. Soybeans: a crop made by people
who tried harder. Soybean Digest. Aug. p. 24-28, 30-32, 3435.
• Summary: A superb history of the American Soybean
Association on its 50th anniversary and of soybeans in
America. Contents: Introduction. Market-oriented from the
first. ASA’s founding at Camden, Indiana (3 Sept. 1920 at
Soyland). George M. Strayer takes helm; founds Soybean
Digest (Nov. 1940 at Hudson, Iowa). The great growth of
the markets. Restrictions on margarine. The market for
exports (after World War II, Japanese American Soybean
Institute, Soybean Council of America, American Soybean
Institute {ASI}, and USDA Foreign Agricultural Service).
Soybeans are big business. State soybean associations and
field staff (including the legislative program and referendum
[checkoff]). The task confronting us all.
Concerning state soybean associations and financing:
The Minnesota Soybean Growers Association, the first
affiliated association, was founded in 1962 [but did not
affiliate with ASA until Jan. 1965]. Since then, 16 other
state associations have been formed, and a field staff has
been established to service them. There are presently 1,900
directors of county committees, state associations, and
ASA itself. A Mid-South office was opened in Memphis,
Tennessee, a year ago. Financing of the soybean program is
done in many ways. Many states are participating in Phase II,
a voluntary checkoff at the first point of sale.
“The legislative program and referendum, Phase III,
which enables an automatic deduction of ½ cent per bushel
from all soybean sales in a state, was passed in North
Carolina, South Carolina, and Louisiana, but was defeated
in Minnesota and Missouri. The memory of the defeated
checkoff in those two states is still painfully fresh. Texas and
Ohio have passed enabling legislation for referendums this
year.
“Funds for market development work have also
been provided by the marketing boards or departments of
agriculture in Iowa, Ohio, Mississippi, Missouri, Louisiana,
and Tennessee.”
Photos show: (1) Kent Pellett, soybean historian for
28 years, managing editor then editor of Soybean Digest.
(2) ASA President D. Leslie Tindal, of Ten-Dale Farms,
Pinewood, South Carolina. He raises 500-600 acres of
soybeans annually, helped organize the South Carolina
Soybean Assn., and has made 2 trips to Europe on behalf of
ASA’s marketing program. (3) Taylor Fouts, the first ASA
president. He and his two brothers held the first meeting
of the ASA on their Soyland Farm at Camden, Indiana, in
1920, when they had 150 acres in soybeans plus another 200
acres of soybeans interplanted with corn. Several soybean
field days had been held at Soyland Farm in earlier years.
(4) Panoramic photo (courtesy of George M. Briggs, of
Wisconsin) of the more than 1,000 people who attended the

“First Cornbelt Soybean Conference” at Soyland Farm in
Sept. 1920. Note: As of March 1999, this photo is owned
by Bill Fouts of Indiana. On page 26, from right to left, the
people seated in the second row are: Unknown, Louanna
Fouts (wife of Finis), Finis Fouts, Lillie May Fouts (wife
of Taylor), Taylor Fouts, Lillie Jane (wife of Noah), Noah
Fouts. (5) Some ASA firsts: Paul C. Hughes, the first ASA
fieldman, 1948-1951. He is now manager of the Farmers
Soybean Corp., Blythville, Arkansas. David R. Farlow was
the first executive assistant 1958-61. He is now manager of
the Bunge Corp. vegetable oil division in New York. Shizuka
Hayashi was managing director of the Japanese American
Soybean Institute for ASA in Tokyo from its founding
in 1956 until his retirement in 1968. (6) Dr. Steve Chen,
director of the Taiwan office, with staff. (7) Scott Sawyers,
Far East director, in Tokyo, with Karl Sera, Yoshiko Kojima,
and his staff. Ms. Kojima, who has been with ASA since
1957 and is the longest serving overseas employee, is
chief of the food section of ASI’s Far East Office. (8) Dr.
Karl-Wolfgang Fangauf, director of the German office in
Hamburg, with staff. (9) Enoch Lachinian, director of the
Iran office, with staff. (10-14) ASA staff in the United States,
which started with one part-time person in 1940 and has
grown to 45 in 1970, including regional offices and overseas
staff of 19 in 4 foreign offices. Incl. Chet Randolph, Howard
E. Grow, George McCully, Merv Syverson, Larry Krueger.
(15) Princesses and queens: Mary Ellen Laatz of Illinois
and Julie Carlson of Minnesota were the first to be named
national “Princess Soya” in 1968 and 1969. But “soybean
queens” were being named as long ago as 1948, when Edith
Harris of Dyersburg, Tennessee, was given that title at
Portageville, Missouri.
On the cover of this issue are two oval photos: (1) A
man [probably Taylor Fouts] seated on a cultivator pulled by
two horses. “Cultivating soybeans on farm of Taylor Fouts,
first ASA president, in 1923.” (2) A modern tractor with a
cultivation attachment behind. “Cultivating soybeans on
farm of Leslie Tindal, 33rd ASA president (left in picture) in
1970.”
978. Probst, A.H. 1970. Fifty years of soybean variety
improvement. Soybean Digest. Aug. p. 66-70.
• Summary: Contents: Introduction. The trend to yellow
seed. Common objectives of soybean breeders: High yield,
high oil content, high protein content, disease resistance,
improved seed quality, maturity to fit rotations, shattering
resistance, desirable plant height, lodging resistance, high
podding from soil level. Threat of root rot. Reasons for
yields of 100 bushels/acre.
“Soybean varieties have played a vital role in the
expansion of soybean production and in the development of
a soybean industry which has been favorable to the producer,
the processor, and the consumer in the U.S. Soybeans were
scarcely known in the U.S. before the beginning of the 20th
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century. Prior to the numerous introductions by the U.S.
Department of Agriculture beginning in 1898, there were not
more than eight varieties grown in the U.S.
“The slow but steady growth of the soybean crop in
the early part of this century, especially up. to 1920, was
tied mainly to its use as a forage crop. The crop was used
extensively for hay, and to a lesser extent for soilage, silage,
green manure, lambing- or hogging-off when grown as a
companion crop with corn, and for direct feeding of the
beans.
“The importance of soybeans as grain in this early
period related primarily to production of seed for the above
purposes. When official production estimates of the crop
became available in 1924, of the 1,782,000 acres produced,
only 448,000, or 25%, were harvested for beans. It was not
until 1941 that 5,881,000 acres harvested for beans surpassed
the 5,510,000 acres grown for all other purposes.
“The development of the soybean processing industry
was nudged into being mainly by World War I when
there was such a shortage of fats and oils in the U.S. that
it was necessary to import Manchurian soybean oil. The
industrialization of an otherwise entirely farm crop in the
U.S. began to take place.
“Although a processing industry was emerging, the need
of high-oil-type soybeans continued to have competition
from hay-type soybeans. The acreage for hay reached
4.8 million acres in 1940 and then declined very rapidly.
Production of soybeans for processing increased at a
phenomenal rate following the start of World War II in 1941.
“Thus, through the first 15 to 20 of the past 50 years
there was still considerable work done in the development
of soybean varieties for hay and nongrain uses. There was
an increasing emphasis on development of varieties with
a high-oil content as well as emphasis on the development
of vegetable varieties for human consumption. In this early
period there was a shift in emphasis from black- or brownseeded hay types to yellow-seeded varieties which were thinstemmed and would serve a dual purpose for both hay and
processing for oil and meal.
“The trend to yellow seed: There was a trend to
produce meal only from yellow-seeded soybeans to give a
uniform-appearing product. This trend was a factor in t h e
development of yellow-seeded varieties.
“Of major importance in variety development in the
past 50 years has been the introduction of many varieties and
types from the Orient and other areas of the world.
“Well over 10,000 introductions have been brought into
the U.S. since 1898. Approximately 4,775 introductions were
brought in by W.J. Morse and P.H. Dorsett who spent 2½
years during 1929-1931 on an agricultural exploration trip in
Japan, Korea, and Manchuria.
“The germplasm collection today numbers about 3,200
types plus nearly 300 named varieties. These introductions
range from very early to very late in maturity and serve as a

base for the development of superior varieties.
“Through 1940 most varieties were released either as
direct introductions, rogued introductions, or selections
from introductions. Some selections from introductions may
have been of hybrid origin. A few varieties developed from
introductions which played an important role in the rapid
expansion of acreage planted for processing 20-50 years
ago included Dunfield, Illini, Manchu, Richland, Mukden,
Mandarin, Habaro, Boone, Patoka, and Roanoke. All
vegetable-type varieties up to 1956 were introductions.
“Only a few varieties released through 1940 are
known to have come from artificial hybridization-breeding
programs. These include Mamloxi, Mamotan, Mamredo,
Ogden, Volstate, Tennessee Non-pop, Oloxi, Pee Dee, and
Yelredo.
“Of this group, only Ogden, with numerous good
qualities sought in varieties today, was grown extensively for
a long period. The popularity of Ogden was such that nearly
30 years after its release in 1941 some of it was still being
grown commercially.
“Following 1940, and especially after 1950 there have
been few varieties released which have come directly from
introductions. A few varieties, developed mainly by farmers
or seedsmen, have originated as selections from released
varieties. These varieties have seldom, if ever, been a distinct
improvement over the best varieties recommended by
experiment stations at the time of their release.
“The establishment of the U.S. Regional Soybean
Industrial Products Laboratory (now the U.S. Regional
Soybean Laboratory) in 1936 at Urbana, Illinois, brought
about a tremendous increase in soybean breeding. Variety
development immediately lost its provincialism and went
‘big league’ to have an immediate impact nationally and
eventually internationally. Today, the efforts of personnel
working both within the agricultural experiment stations and
the U.S. Department of Agriculture are reflected in better
varieties in many parts of the world, including some areas
where the soybean originated.
“Soybean breeders generally have had a common set of
objectives in developing new varieties which include:
“High yield
“High oil content
“High protein content
“Disease resistance
“Improved seed quality
“Maturity to fit rotations
“Shattering resistance
“Desirable plant height
“Lodging resistance
“High podding from soil level
“These objectives in total add up to the development
of higher yielding, higher protein, and higher-oil-content
varieties–all of which are direct benefits to the producer, the
processor, and the consumer.
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“Threat of Root Rot: During the American Soybean
Assn.’s 50-year period there have been times when soybean
breeders have had to make a quick change in direction to
meet emergencies. The inroad on yield and the threat to
eliminate soybeans as a crop created by phytophthora rootrot, especially in parts of Ohio, Indiana, Ontario [Canada],
the [Mississippi] Delta area, and elsewhere, dictated
immediate action. Phytophthora root-rot-resistant varieties
were developed and released in the early 1960’s. There has
been a succession of resistant varieties since to minimize
effects of the disease. Resistance to other diseases are
available in numerous other varieties to minimize losses and
avoid emergencies.
“The emergency created by the presence and spread
of the cyst nematode required a crash breeding program.
Obstacles were overcome and varieties were developed
quickly which changed the emergency into ‘production as
usual.’ New resistant varieties are now a part of breeding
programs where the cyst nematode is a problem.
“Several extensive soybean breeding programs are
devoted now to the development of brown-stem-rot-resistant
varieties and to improve quality of seed in varieties. These
are major problems in extensive soybean-producing areas.
“Soybean breeders have recognized the need for
special-purpose varieties, especially for foreign markets.
Several vegetable-type and high-protein varieties have been
developed.
“Today, there are many excellent varieties available to
fit any production area from about 27º latitude in Florida to
near 50º latitude in Canada. A recent listing of the leading
soybean varieties for the U.S. and Canada included 39, plus
seven special-use varieties, five of which were vegetable
types and two were high-protein types.
“Since 1943 over 80 varieties have been or are in the
process of registration by the American Society of Agronomy
or, more recently, the Crop Science Society of America.
“The major part of soybean-variety development in the
past has been accomplished by public agencies, particularly
the agricultural experiment stations and the U.S. Department
of Agriculture. At least one private company has been
breeding soybeans for many years; a few for shorter periods”
(Continued). Address: USDA Research Economist, and Prof.
of Agronomy, Purdue Univ. [Indiana].
979. Probst, A.H. 1970. Fifty years of soybean variety
improvement (Continued–Document part II). Soybean
Digest. Aug. p. 66-70.
• Summary: (Continued): “During the past few years, a
few number of private companies have entered the field of
soybean breeding and the development of private-brand
soybean varieties, some rather extensively and others to a
lesser extent. Still other companies may become active in
this endeavor if Congress passes the Plant Variety Protection
Bill. This recent activity in soybean breeding is certain to

bring many new varieties on the market. Much progress has
been made in soybean-variety improvement in the past 50
years. Yield, one of the best criteria with which to measure
progress, has increased from a national average of 11 bu/a in
1924 to the all-time high of 27.3 in 1969.
“The impact of recently released, improved varieties
should put the national yield average above 30 bu/a in a few
years. Some individual state yields have risen from a lowly
11-to-12 bu/a in 1924 to 33 to 33.5 in 1969, which are alltime highs.
“Reasons for the 100-bu. yields: In recent years a
number of top soybean growers, who have put all their
know-how into production, have consistently produced
above 60 bu/a. Some have reported just above 100 bu/a.
This yield progress is not due to better varieties alone. Yield
depends also on many cultural improvements. But today’s
varieties do have the genetic potential to produce!
“As an average overall of today’s varieties, there has
been a reasonably good improvement in oil and protein
content over varieties developed and used in the past several
decades. Natural shattering losses of seed are of little or no
concern in today’s varieties. Many varieties have a marked
resistance to lodging. Also, many varieties pod well above
the ground, which helps to minimize seed loss. Most of
today’s varieties have resistance to one or even several
important diseases.
“No review of the past 50 years of soybean improvement
would be complete without recognizing those men who have
administered the work. This includes all the administrators
in many agricultural experiment stations and the U.S.
Department of Agriculture who have quietly, but effectively,
helped bring the soybean crop to its place of prominence. Of
particular note are those men who have guided the soybean
improvement program as USDA soybean project leaders,
including the late W.J. Morse, 1907-1949, who probably
did more than any other man to bring soybeans to their state
of improvement and prominence today; Dr. M.G. Weiss,
1950-1953, now assistant to deputy administrator, Farm
Research. USDA; Dr. H.W. Johnson, 1953-1964, now head,
department of agronomy and plant genetics, University
of Minnesota; Dr. R.W. Howell, 1964-1965, now chief,
oilseed and industrial crops research branch, crops research
division, Agricultural Research Service, USDA; and Dr. B.
E. Caldwell, 1966-present.
“Also playing an important role in soybean development
are those men who have directed the work of the U.S.
Regional Soybean Laboratory at Urbana, Illinois. These
include J.L. Cartter, 1936-1965; Dr. R.L. Bernard, interim
geneticist-in-charge, 1966; and Dr. R.L. Cooper, 1967 to
present.
“Dr. E. E. Hartwig has coordinated the work in the
southern states since 1948 and has contributed immeasurably
to variety development in that area.”
A large portrait shows: George Kimmons (Ozark,
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Missouri; the first person to get 100 bu/acre yields, in 1968
with 109.6 bu/acre).
Small portrait photos across the top of page 70 show:
W.J. Morse. M.D. Weiss. H.W. Johnson. R.W. Howell. B.E.
Caldwell. J.L. Cartter. R.L. Bernard. R.L. Cooper. E.E.
Hartwig. Address: USDA Research Economist, and Prof. of
Agronomy, Purdue Univ. [Indiana].
980. Soybean Digest. 1970. ASA’s honorary life members
1946-1969. Aug. p. 40-41.
• Summary: A full-page photo shows individual photos of
the men awarded this honor:
1946–W.J. Morse,* agronomist, USDA, president, ASA;
W.L. Burlison,* chief, agronomy division, University of
Illinois, president, ASA. 1947–I.C. Bradley, J.C. Hackleman,
G.G. McIlroy. 1948–J.B. Edmondson, David G. Wing, C.M.
Woodworth. 1949–Keller E. Beeson, Jacob Hartz Sr., E.F.
(Soybean) Johnson.
1950–G.H. Banks, E.J. Dies, Taylor Fouts. 1951–Frank
S. Garwood, James W. Hayward. 1952–Garnet H. Cutler.
1953–George M. Briggs. 1954–J. Ward Calland. 1955–Geo.
M. Strayer. 1956–J.L. Cartter, John P. Gray. 1957–Howard L.
Roach, Ersel Walley. 1958–Harry W. Miller. 1959–John W.
Evans, W.E. Hodgson.
1960–Frederick Dimmock, Edgar E. Hartwig. 1961–
Shizuka Hayashi, Albert H. Probst. 1962–Chester B. Biddle,
Joseph E. Johnson. 1963–Allan K. Smith, C.R. Weber. 1964–
A.J. Ohlrogge, Leonard F. Williams. 1965–Russell Davis,
Jake Hartz Jr. 1966–Dwayne Andreas, Dale W. McMillen.
1967–Whitney Eastman, Chas. V. Simpson. 1968–Herbert
W. Johnson, John Sawyer, Walter W. Sikes. 1969–Frederic R.
Senti, Hays Sullivan.
As shown above with Burlison and Morse, with each
person’s name is give their current position or title, whether
or not they are still living (* = deceased), and offices they
have held in the American Soybean Association (ASA). Page
41 is filled with small, individual photos of each of ASA’s
honorary life members.
981. Soybean Digest. 1970. ASA directors of 50 years. Aug.
p. 39.
• Summary: These directors of the American Soybean Assoc.
are listed alphabetically by last name: O.H. Acom, Wardell,
Missouri 1948-64; Howard Adler, Sharpsville, Indiana 196970; W.E. Ayres, Stoneville, Mississippi 1925-29, 1932-33.
Hubert Baker, Dalton, Illinois 1959-61; G.H. Banks,
Osceola, Arkansas 1937-38; K.E. Beeson, West Lafayette,
Indiana 1934-38; Harris Barnes, Clarksdale, Mississippi
1961-69; Chester B. Biddle, Remington, Indiana 1949-1969;
C.E. Bowen, Champaign, Illinois 1964-67; G.M. Briggs,
Madison, Wisconsin 1922-23, 1937-38; J.B. Buchanan,
Guelph, Ontario, Canada 1928-30; W.L. Burlison, Urbana,
Illinois 1929-31; John Butterfield, Pana, Illinois 1956-62;
Frank Byron, Waseca, Minnesota 1969-70.

C.E. Carter, Columbia, Missouri 1921-22; Roy
Chasteen, Crothersville, Indiana 1929-30; G.I. Christie,
Guelph, Ontario, Canada 1928-29; Harvey S. Clapp,
Accotink, Virginia 1928-29; H.I. Cohn Sr., St. Louis,
Missouri 1949-52; Joe Coleman, Clare, Iowa 1967-70; J.S.
Cutler, Columbus, Ohio 1925-28.
E.J. Delwiche, Madison, Wisconsin 1925-28; Gilles
DePutter, Appin, Ontario, Canada 1953-56; Albert Dimond,
Lovington, Illinois 1951-59; W.R. Dodson, [Louisiana]
1932-33; John Dries, Saukville, Wisconsin 1940-51; E.S.
Dyas, Ames, Iowa 1934-36.
J.B. Edmondson, Clayton, Indiana 1928-29, 1935-49;
W.C. Ethridge, Columbia, Missouri 1929-31; John Evans,
Montevideo, Minnesota 1949-69.
Milton Farough, Maidstone, Ontario, Canada 1968-70;
Robert Ford, Merlin, Ontario, Canada 1966-68; Taylor Fouts,
Camden, Indiana 1926-28; Eugene Funk, Bloomington,
Illinois 1935-37.
Frank Garwood, Stonington, Illinois 1946-49; Harry
Gatton Jr., Rumsey, Kentucky 1959-66; Ben Gildersleeve,
Hudson, Illinois 1961-67; Thomas Gilmore, Sandersville,
Georgia. 1935-37; Walter Godchaux, New Orleans,
Louisiana. 1926-28, 1932-33; John P. Gray, Baton Rouge,
Louisiana. 1932-35, 1938-40.
J.C. Hackleman, Urbana, Illinois 1935-37; Joe Hammer,
Des Moines, Iowa 1960-62; Jacob W. Hartz Sr., Stuttgart,
Arkansas 1938-49; Jake Hartz Jr., Stuttgart, Arkansas, 194969; Calvin Heilman, Kenton, Ohio 1949-52; E.A. Hollowell,
Washington, DC. 1930-31; Frank Hoxie, Shenandoah, Iowa
1967-70; H.H. Huddleston, Lamont, Mississippi 195057; H.C. Hughes, Ames, Iowa 1931-32; Frank W. Hyatt,
Wheatley, Ontario, Canada 1962-64.
E.C. Johnson, Stryker, Ohio 1923-25; Joe Johnson,
Champaign, Illinois 1941-44; A.E. Jolly, Chatham, Ontario,
Canada 1956-59.
Harold Keller, Dyersburg, Tennessee 1966-70; Roger
Killingsworth, Jonesville, Louisiana. 1967-70; Harold
Kuehn, Du Quoin, Illinois 1967-70.
F.P. Latham, Belhaven, North Carolina 1925-27; F.C.
Laughinghouse, Pantego, North Carolina 1967-70; Frank W.
Lewis, Ursa, Illinois 1962-64; Seeley Lodwick, Wever, Iowa
1964-69; Lester Longhurst, St. Thomas, Ontario, Canada
1964-66; J.G. Loo Jr., Baton Rouge, Louisiana. 1932-33;
Harold Lumsden, Essex, Missouri 1954-57.
Martin Manning, Ladd, Illinois 1966-70; C.K.
McClelland, Fayetteville, Arkansas 1928-29, 1932-35; G.G.
McIlroy, Irwin, Ohio 1938-50; Walter McLaughlin, Decatur,
Illinois 1943-47; L.C. Meade, West Lafayette, Indiana 196270; C.L. Meharry, Attica, Indiana 1923-26, 1930-35; Wm.
Merschman, West Point, Iowa, 1969-70; Gerald Michaelson,
Dawson, Minnesota 1969-70; Roy H. Monier, Carrollton,
Missouri 1943-44; W.J. Morse, Washington DC. 1923-25,
1931-32; Glen Myers, Memphis, Missouri 1959-68.
Stuart D. Ormsby, Belleville, New York 1941-43; W.A.
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Ostrander, Lafayette, Indiana 1920-23.
J.B. Park, Columbus, Ohio 1930-32, 1936-38; R.H.
Peck, River Canard, Ontario, Canada 1947-53; Don
Pemberton, Cape Girardeau, Missouri 1969-70; Joe Pepper,
Weston, Missouri 1968-70; W.R. Perkins, State College,
Mississippi 1934-35; LeRoy Pike, Pontiac, Illinois 194856; Harry A. Plattner, Malta Bend, Missouri 1944-48; Wm.
Prichard, Louisville, Georgia. 1969-70.
Howard Roach, Plainfield, Iowa 1941-67; J.L. Robinson,
Ames, Iowa 1923-25; Everett Royer, Irwin, Ohio, 1968-70.
John Sand, Marcus, Iowa 1943-46; John Sawyer,
London, Ohio 1952-69; Walter M. Scott Jr., Tallulah,
Louisiana 1957-61; Richard Simcoke, Kennett, Missouri
1964-69; C.G. Simcox, Assumption, Illinois 1949-61; Chas.
Simpson, Waterville, Minnesota 1957-69; Gilbert Smith,
Taylorville, Illinois 1944-46; J.T. Smith, Tolono, Illinois
1925-26; Richard Smith, Tilbury, Ontario, Canada 196062; Robert Smith, Walnut Ridge, Arkansas 1969-70; L.F.
Stoner, Holly Bluff, Mississippi 1946-48; Bert S. Strayer,
Hudson, Iowa 1930-31; George Strayer, Hudson, Iowa 193767; Jeanne Strayer, Hudson, Iowa 1944-46; Hays Sullivan,
Burdette, Arkansas 1960-70.
C.W. Tabaka, Ivesdale, Illinois 1926-28; Edward
Tillman, Caruthersville, Missouri 1952-54; Leslie Tindal,
Pinewood, South Carolina 1967-70; W.B. Tilson, Plainview,
Texas 1967-70; Lyle Trisler, Fairmont, Illinois 1961-66.
W.W. Wallace, Woodslee, Ontario, Canada 1959-60;
Ersel Walley, Fort Wayne, Indiana 1941-62; P.A. Webber,
Madison, Tennessee 1933-35; W.G. Weigle, Van Wert,
Ohio 1946-49; R.G. Wiggins, Ithaca, New York 1937-38;
F.S. Wilkins, Ames, Iowa 1925-26, 1929-30; Harry D.
Wilson, [Baton Rouge, Louisiana] 1932-33; David G. Wing,
Mechanicsburg, Ohio 1940-68; John Wing, Mechanicsburg,
Ohio 1969-70; LaVerne Workman, Chatham, Illinois 196770.
Note: These directors come from only 16 U.S. states
plus Ontario, Canada. Illinois has the most directors with 21,
followed by Iowa with 14 and Indiana with 10.

attempt at soybeans by growing them in inoculated soil.
The Wing family also raised Mikado and Mongol
soybean varieties, which were used for hay.
“There were soybeans on Woodland Farm off and on for
the next 20 years, but no progress was made until we got a
combine and the elevators began to handle the beans for the
processors.”
“The American Soybean Association was 20 years old
when I became president in 1941. It was organized in 1920,
but for 20 years it was run by various extension agents
and agronomy heads form the Cornbelt universities. These
men did a fine job of promotion, so by 1940 when Glen G.
McIlroy of Farm Management Inc., Irwin, Ohio, became
president we were ready to hire a secretary and branch out as
a farm organization.
“The Ford Motor Co. at Dearborn, Michigan, entertained
us that year. Henry Ford had been working on soybean
plastics and textile fibers, since there was then a surplus of
soybean meal. Today this surplus is difficult to imagine, but
at that meeting one speaker even suggested that soy plastics
could be used for window frames and table tops!
“It was at this Dearborn convention in 1940 that we
hired George Strayer as executive secretary of the American
Soybean Assn., and it was due in part to his work and
devotion that we have developed into our present worldwide
organization.
“I notice in the Soybean Digest that A. E. Staley,
founder of the Staley Co., died that same year. He was the
first processor to really push soybeans. Expansion came
along very fast. The Baltimore & Ohio Railroad sponsored a
special train that traveled through Ohio, Indiana, and Illinois.
There was great interest shown in the exhibits and lectures
presented on this train.”
A photo shows David Wing in 1947, holding a clipboard
and standing in a field of soybeans.
Note: Many early soybean varieties were developed by
the Wing Seed Company of Ohio. Address: Mechanicsburg,
Ohio.

982. Wing, David G. 1970. My 60 years with soybeans,
“pleasant and profitable.” Soybean Digest. Aug. p. 46-47.
• Summary: This brief history tells how David Wing has
grown up with the soybean and the American Soybean
Association in America. About 60 years ago, in about 1910,
his father and uncle planted a field of Ito San soybeans in
Ohio. David and a hired man harvested the crop by cutting
the plants off with a sharp hoe and shocking them in piles
with a pitchfork. Later they were run through a grain
separator and sold for seed.
Since there were no commercial inoculants at the time,
David would sack up top soil from the same field where
the soybeans had grown, lift the bags onto an old spring
wagon, haul them to the express office, and ship them to
new growers who wished to ensure the success of their first

983. Soybean Digest. 1970. Olin Gooden heads Mid-Atlantic
Assn. Sept. p. 46.
• Summary: “Olin Gooden of Woodside, Delaware, is
president of the recently [March 1970] organized MidAtlantic Soybean Association, which comprises Delaware,
Maryland, Pennsylvania, and New Jersey. Edward J. Allen
of Prince Frederick, Maryland, is vice president; Joe L.
Newcomer, extension agronomist at the University of
Maryland, secretary; and John D. Phillips of Millsboro,
Delaware, treasurer.” The names of the members of the board
of directors are given. The new association plans to sponsor
a soybean yield contest in the area jointly with the extension
service. A photo shows Gooden on his tractor planting his
1970 crop. He grows about 600 acres of soybeans.
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984. Nave, W.R.; Tate, D.E.; Butler, B.J. 1970. Combine
headers for soybeans. Paper No. 70-629 presented at Winter
Meeting of the American Society of Agricultural Engineers
(ASAE), Chicago, Illinois, Dec. 7-11. St. Joseph, Michigan:
ASAE. 12 p. [4 ref]
• Summary: “Summary: Soybean losses from the interaction
of the combine components and the soybean plant are
discussed. The development and testing of air-conveyor and
row-crop headers are described and summarized. The airconveyor header was the most promising due to its improved
feeding characteristics and design simplicity.” Address: 1.
Project Leader, Harvesting and Farm Processing Research
Branch, AERD, ARS, USDA; 2. Graduate Assistant; 3. Prof.
All: Agricultural Engineering Dep., Univ. of Illinois, Urbana,
Illinois; 2.
985. Quick, Graeme R. 1970. Laboratory analysis of the
combine header. Paper No. 70-630 presented at Winter
Meeting of the American Society of Agricultural Engineers
(ASAE), Chicago, Illinois, Dec. 8-11. St. Joseph, Michigan:
ASAE. 34 p. [9 ref]
• Summary: “Summary: Laboratory testing facilities for
the analysis of open-front header characteristics were
developed. Difficulties overcome in correlating lab test stand
performance with field behavior, and header performance
characteristics are discussed. Isolation of component losscauses was made possible by the use of the lab test stand and
results supplemented by high speed photo-instrumentation.”
“The reciprocating cutterbar is the cause of 60-80% of
the gathering losses in soybeans during combine harvesting.”
Address: Research Associate, Agricultural Engineering Dep.,
Iowa State Univ., Ames, Iowa.
986. Schertz, Cletus E. 1970. Rotary cutters and cylindrical
rollers for gathering function in harvest of soybeans. Paper
No. 70-628 presented at Winter Meeting of the American
Society of Agricultural Engineers (ASAE), Chicago, Illinois,
Dec. 8-11. St. Joseph, Michigan: ASAE. 10 p. [9 ref]
• Summary: “Summary: Rotary cutters with padded
cylindrical rollers were developed for the gathering function
in soybean harvest. These were experimental replacement
items for the combine sickle and reel respectively.”
“Introduction: Soybean production ranks third in the
U.S. of all agricultural crops with a 2.9 billion dollar value
of production in 1969 (8). Observations have been made
of harvest losses on typical soybean harvest operations to
range upwards to 20% with approximately 80% of this loss
occurring during the gathering function (3, 5). Down-theroad soybean harvest loss investigations on 15 operations
in Minnesota showed a range of gathering losses from 3.3
to 12.6% of the net yield, with an average of 7.2% for the
15 harvest operations. These gathering loss measurements
tabulated in Table 1 were made using a procedure similar
to that described by Byg in his guide for measuring

soybean harvest losses (2).” Address: Assoc. Prof, Dep. of
Agricultural Engineering, Univ. of Minnesota.
987. Nave, W.R. 1970. Reduction of losses and damages in
soybean harvesting. Annual Report 808-077-c210 prepared
for Harvesting and Farm Processing Research Branch,
AERD, ARS, U.S. Department of Agriculture. *
Address: Illinois.
988. Tate, D.E. 1970. The design, construction, and testing
if an air-conveyor system for a combine header to harvest
soybeans. Unpublished Undergraduate thesis on file in
Department of Agricultural Engineering, Univ. of Illinois,
Urbana. *
989. Quick, Graeme Ross. 1970. Combine harvesters for
soybean research. MSc thesis, Iowa State University, Ames,
Iowa. [83 ref]*
Address: Iowa State Univ., Ames, Iowa.
990. Spilsbury, Calvin C. 1971. Mexico boosts imports
of U.S. soybeans and cottonseed to fill oil and meal gap.
Foreign Agriculture (USDA Foreign Agricultural Service).
Jan. 25.
• Summary: Mexico’s production of oilseeds in the 197172 season was as follows (given in thousands of tons):
Cottonseed 650.0-750.0; Safflowerseed [safflower seed]
400.0; and Soybeans 250.0. The total amount of oilseeds
produced in Mexico during this period was 1,655,000–
1,805,000 tons. Soybeans have provided a major new
profitable crop in Mexico since 1959. Production has
increased rapidly in recent seasons (except for 1970, when
drought reduced crops). Output for 1971 is projected at 250300,000 tonnes. Most soybeans are grown on the irrigated
land of Sonora (particularly in the Yaqui Valley) and Sinaloa,
in rotation with wheat and often with cotton, if there is
enough irrigation water. In May, after the wheat harvest,
soybeans are sown as fast as the land can be prepared, for
harvesting in September and October by modern combines.
Soybean meal (49-50% protein) is used at rates of up to
30%, but the average rate is around 15% in poultry feeds,
combined with around 5% fishmeal. Conversion ratios for
broilers have been running as low as 2.2 pounds of feed
to 1 pound of meat produced. Address: Fats and Oils Div.,
Foreign Agricultural Service.
991. Arthur, R.E.; Davis, W.H.; Shepherd, E.L. 1971.
Method for precision planting of small plots of soybeans.
Agronomy Journal 63(1):138-39. Jan/Feb.
• Summary: “A punched belt, precision seed placement
vegetable planter was combined with a vacuum seed
extraction method in order to allow precision planting of
uncounted seeds into a uniform population plot regime.”
Three close-up photos show the planter. Address:
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Research Operations Manager, Senior Research Scientist,
and Soybean Agronomist, respectively. Teweles Seed
Company, Soybean Varietal Breeding Project, Research
Central, Clinton, Wisconsin 53525.
992. Judd, Robert W. 1971. Soybean break-thru.
Unpublished paper presented at Illinois Crop Improvement
Association, Inc. Illinois Soybean Conference, Springfield,
Illinois. Jan. *
993. Soybean Digest. 1971. How Profit Panel members
control weeds: no-till is the longterm trend. Feb. p. 14-15,
17-18.
• Summary: “The ASA Soybean Profit Panel view chemicals
as an important tool in their overall weed control program.
Ninety-two percent are currently using herbicides in soybean
weed control.
“Some would like to do away with cultivation entirely
and go to some form of no-till. Some are already into this
type of operation and this appears to be the definite longterm
trend.
“But few plan to rely on herbicides 100% any time
in the near future. They view them rather as part of a total
soybean operation, which includes some tillage and such
things as rotations, delayed planting, and taking care to avoid
spreading weed seeds during combining.
“The great battle is to be effective and at the same time
to hold down labor and costs.
“Panel members are particularly ready to try new
herbicides and new practices. They tend to use more than
one chemical or to use mixtures, to diagnose their particular
weed problems, and prescribe accordingly.
“C.E. Bowen, Bowen Farms, Champaign, Illinois,
writes: ‘I think the spread of weeds is a quite serious
problem. I see more and more fields infested seriously each
year all through Indiana, Illinois, and Missouri. I do see
some fields practically weed free and I would like to know
how they do it.’
“Chemicals vs. the cultivator: Should you use chemicals
or the cultivator to control weeds? Though some would like
to dispense with cultivation entirely and a few will have
nothing to do with chemicals, most ASA Soybean Profit
Panel members think each has its place in a good weed
control program.
“Dick Potter, Morgan, Minnesota, handler, says 99% of
growers have accepted the fact they must use herbicides ‘in
order to raise a more respectable crop of beans.’
“J.L. Landino, Columbia, N.C., makes a strong case for
herbicides even though he says he does not have a good one
for his high organic soils. ‘We will use the best available
even if we get only 50% control. We expect yield increases
or we wouldn’t spend the money.’
“E.D. White, Union City, Tennessee, comments: ‘Hand
labor for weed control is too expensive at $1.50/ hour and

too scare and inefficient anyway. Weeds and grass must be
controlled and this must be done with chemicals that will
work.’
“Joe Leach, Plainview, Texas, broadcasts Treflan to kill
volunteer milo and goes over the field by hand as needed. He
made his best yield of 50 bu/a by this method.
“Meredith L. Worner, Manito, Illinois, tries to plant his
beans the latter part of May after the weeds have germinated
a couple of times. He bands with Amiben and broadcasts
Treflan in bad grassy areas, then follows with rotary hoe and
cultivator.
“Paul Rocke, Eureka, Illinois, says his farm has been
cleaner than average so he hadn’t been using much herbicide
until last year. But giant foxtail seems to be coming in so he
used herbicide on all his beans in 1970 with good results.
“Bill Fordham, Ohio, Illinois, will increase the use
of herbicides broadcast in 1971 to ease the pressure on
mechanical weed control methods.
“Joe Gramman, Fowler, Indiana, intends to plant all his
beans between May 26 and June 5 next spring and to give
them an extra rotary hoeing. He hopes to cultivate only once,
and this later than usual. He used chemical weed control on
all his beans last year and will do so again in 1971.
“Carl Sedlacek, Cedar Rapids, Iowa: ‘We use Treflan
on all our beans. We put beans in corn ground. With the
fertilizer carryover, the beans do real good. We use from 2 to
3 pounds Atrex on our corn which doesn’t hurt the beans.’”
994. Implement & Tractor (Kansas City, Missouri). 1971.
Soybean combining: Search for a better way. 86(6):40.
March 7.
• Summary: The majestic combine “was criticized for its
shortcomings by agricultural engineers from 14 states and
Canada during the Univ. of Illinois soybean equipment
conference, Feb. 4-5.
“’The combine is a child of the grain industry and serves
that industry well. But soybeans demand more tender loving
care than the combine provides,’ said William M. Bruce,
chief of USDA’s harvesting and Farm Processing Research
branch, Beltsville, Maryland.”
Agricultural engineers can help agronomists increase
soybean yields. “’An additional 2 bushels of soybeans per
acre due to better harvesting machinery will increase the
current average yields of soybeans by 7.5 per cent. That’s 85
million bushels, or about $250 million in terms of the 1971
crop,’” said Henry Parker, manager of Swift Edible Oil Co.,
Champaign, Illinois.
Agricultural engineers from eight major soybean
producing states reported on research programs on combines
at their land-grant universities: Illinois, Minnesota, Nebraska,
Iowa, Missouri, Louisiana, and Michigan.
Note: The soybean was first harvested by combine
in 1924, and this crop was, in fact, responsible for the
introduction of the combine into the eastern United States.
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995. Piqua Daily Call (Piqua, Ohio). 1971. Classified ad:
32. Farm Equipment. Demonstration: Brady Crop Cooker.
March 29. p. 18, col. 8.
• Summary: “Extrusion process tractors. Operated machine
at store. March 31, 8:30 to 11:30 a.m. Apple Farm Service.
10120 W. Versailles Rd. [Phone] 526-4051.”
Note 1. This same ad ran on March 30 (p. 14).
Note 2. This is the earliest document seen (Oct. 2020)
that mentions the Brady Crop Cooker, a low-cost extrusion
cooker. Address: Piqua, Ohio.
996. Journal Herald (Dayton, Ohio). 1971. Demonstration:
March 31 till noon. Brady Crop Cooker (Ad). April 3. p. 38,
col. 8.
• Summary: “Extursion [sic, Extrusion] process, tractor
powered. See at Apple’s Farm Service. 10120 W. Versailles
Rd., Covington, O [Ohio]. [Phone] 513-526-4851.”
This ad also ran in the Dayton Daily News (Dayton,
Ohio) on April 3 (p. 14). Address: Dayton, Ohio.
997. Tate, Donald Eldo. 1971. Combine header designed for
soybeans. MSc thesis in Agricultural Engineering, University
of Illinois at Urbana-Champaign. vii + 65 p. 28 cm. [25 ref]
• Summary: “Soybeans are presently being harvested with
equipment designed specifically for small grain. While this
equipment does a reasonable job of separating the grain that
has been delivered into the machine, it does a very poor job
of cutting and gathering soybeans since they are physically
very different from small grain. Therefore, a machine is
needed to cut and gather soybeans efficiently.” (p. 2).
“Today soybeans are America’s number one cash export,
but not one machine has been manufactured specifically to
harvest soybeans (Buescher 1970).”
“In 1969 agricultural engineers at the University of
Illinois designed a modified combine header in an attempt to
reduce header losses [in soybeans]. The cutterbar was moved
forward 2 feet to reduce shatter loss caused by the auger. A
blast of air was directed from the cutterbar toward the auger
to convey the plant material. Field tests with this unit showed
that shatter loss was reduced when compared to a standard
header. Stubble loss remained a significant loss with both
headers.
“Studies indicated that stubble loss was substantially
reduced when a floating cutterbar was used. However,
problems were encountered with increased shatter loss... The
addition of the air-conveyor principle to a floating cutterbar
resulted in a significant reduction in total loss when the unit
was compared to a standard combine header.” The total loss
with this new header design averaged 7.53% compared with
11.38% for the standard header. “Total loss with a standard
floating cutterbar, which was not significantly greater than
the air-conveyor header, averaged 8.33%.” Though the new
header design was not economically justified, the soybean

farmer can justify purchasing a floating cutterbar. Address:
Univ. of Illinois.
998. Collins, J.L.; McCarty, I.E.; Swingle, H.D. 1971.
Shelling mature green soybeans with a roller-type sheller.
Tennessee Farm and Home Science, Progress Report No. 78.
p. 2-3. April/June. (Knoxville, TN). [2 ref]
• Summary: “The present production of green vegetable-type
soybeans is limited to small plots grown in home gardens.”
Commercial production has been hindered by the difficulty
of removing the beans from the pods. The results of this
study indicates that after being harvested with a ChisholmRyder green bean harvester, a roller-type sheller (Taylor
“Little Sheller”) can be used satisfactorily for shelling green
soybeans. The gear-driven rollers of the sheller have a small
diameter: one is 13/16 inch and the other is 1 inch. The space
between the rollers is constant but adjustable. Normally, the
beans are difficult to remove from the raw pod, but when the
pods are preheated in water the beans can be removed by
applying gentle pressure. The beans were free of placental
material and did not show a significant amount of damage.
Address: 1. Assoc. Prof.; 2. Asst. Prof. Both: Dep. of Food
Technology, Univ. of Tennessee, Knoxville, TN; 3. Dep. of
Horticulture.
999. McKay, S.S. 1971. An historical review of Australian
development of farm machinery. Agricultural Engineering
Australia 2(2):7-18. June. *
1000. Post-Crescent (The) (Appleton, Wisconsin). 1971.
Firm’s board meets at Fox: Koehring Company’s top officials
view equipment. Sept. 27. p. 11, cols. 2-4.
• Summary: This is the earliest article seen about the
Koehring Co., based in Milwaukee, Wisconsin, has a farm
division named Fox Tractor, headquartered in Appleton,
Wisconsin. Orville R. Mertz, president of Koehring, said the
board meets twice a year at field locations to give directors
a better feel for product developments and manufacturing
operations. Koehring’s philosophy is to produce specialized
machinery with increased efficiencies and productivity,
thereby enabling farmers to achieve greater output at lower
total cost. A new product, a soybean processor, is named
the Brady Crop Cooker. It “can be used on the farm itself or
by small feed manufacturers, grain elevator operators and
retail feed dealers to produce full-energy soybean meal for
livestock feed.” It was developed by Brady’s Farm Division
in Anken, Iowa.
1001. Soybean Digest. 1971. Garwood, pioneer producer, is
gone. Sept. p. 53.
• Summary: Frank S. Garwood, 88, of Stonington, Illinois,
was a pioneer soybean producer, a member of the American
Soybean Association board of directors during 1946-1949,
and an honorary life member (elected in 1951). He died on
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10 July 1971 at Taylorville, Illinois, in the hospital.
“Mr. Garwood was credited with being the first farmer to
use the soybean combine, on his home farm at Stonington.”
“He was also a pioneer in hybrid seed corn production.
Mr. Garwood was president of the Garwood Seed Co., which
he operated with his sons, Harold L. and F. Donald, and first
president of the Stonington Cooperative Grain Co.”
“He is survived by Mrs. Garwood and his two sons,
Harold L. and F. Donald, both of Stonington.”
A portrait photo shows Frank Garwood.
1002. Tate, Donald E.; Nave, W.R. 1971. Air-conveyor
header for soybeans. Paper No. 71-607, presented at the
Winter Meeting of ASAE, Chicago, Illinois. 19 leaves. At
Sherman House, Dec. 7-10. 28 cm. [12 ref]
• Summary: “The major causes of soybean harvest losses
which resulted in the development of an air-conveyor header
are discussed. Incorporation of the air-conveyor principle
into a floating cutterbar design is described. Field test results
from the air-conveyor header, a standard header, a floating
cutterbar header, and a row crop header are presented.”
Address: 1. Agricultural Engineer; 2. Project Leader. Both:
Harvesting & Farm Processing Research Branch, AERD,
ARS, USDA, Agricultural Engineering Department, Univ. of
Illinois, Urbana, Illinois.
1003. Nave, W.R. 1971. Reduction of losses and damages in
soybean harvesting. Annual Report 808-077-c210 prepared
for Harvesting and Farm Processing Research Branch,
AERD, ARS, U.S. Department of Agriculture. [2 ref]*
Address: Illinois.
1004. Woodruff, K.A. 1971. Evaluation of header height
control mechanisms. MSc thesis, Iowa State University,
Ames, Iowa. [83 ref]*
Address: Iowa State Univ., Ames, Iowa.
1005. Lewis, David L. 1972. A bushel in every car! The
versatile soybean and the inquisitive mind of Henry Ford
produced one of the most interesting chapters in the annals
of Ford Motor Company history. Ford Life 2:14-24. May/
June. Also published as: “Henry Ford’s plastic car.” 1972.
Michigan History. Winter. p. 319-30.
• Summary: One of the best articles seen summarizing
Henry Ford’s work with soybeans.
“... 30 years ago Ford unveiled the first car with a
complete plastic body, thereby paving the way for 100 to 110
pounds of plastics to be built into today’s autos.
“Ford’s research into plastics was tied in with his
promotion of farm chemurgy–an emerging agricultural
concept which strove to put chemistry and allied sciences to
work for agriculture–which in turn was keyed to his life-long
efforts to improve the lot of the farmer...
“Ford planted 300 varieties of the soybeans on some

8,000 acres of his Michigan farms in 1932 and 1933. He
also urged neighboring farmers to plant the beans with the
assurance that his company would provide a market for
them. By 1933, the industrialist’s experimentation, at a
cost of $1,250,000, had been rewarded with the discovery
of soybean oil which made a superior enamel for painting
automobiles and for oiling casting molds and a soybean meal
which was molded into the horn button...
“Two years later a bushel of soybeans went into the
paint, horn button, gear-shift knob, inside window riser
knobs, accelerator pedal, and timing gears of every Ford
car...
“By late 1937, Ford’s research laboratory–under
the direction of youthful, self-trained Robert Boyer–had
developed a curved plastic sheet which Ford hoped would
replace steel in automobile bodies.” Ford unveiled his
handmade car with complete plastic body on August 13,
1941, at the climax of Dearborn’s annual community festival.
Early in World War II, Ford tried unsuccessfully to
interest the armed forces in making uniforms out of soybean
fabric. He finally sold his fabrication process and machinery
to The Drackett Company of Cincinnati in November 1943.
“Neither Drackett nor any other firm has been commercially
successful in producing textile fibers from soybean protein.
“Ford’s efforts to develop palatable foods and popularize
recipes based on soybeans were no more successful than
his experiments with fabrics. To develop the nutritional
possibilities of the bean, Ford set to work his boyhood friend,
Dr. Edsel Ruddiman, ex-dean of the School of Pharmacy at
Vanderbilt University. Dr. Ruddiman prepared a soybean
biscuit, described by one of Ford’s secretaries as ‘the most
vile thing ever put into human mouths’ (but which white rats
liked and the auto king professed to like) and a variety of
other recipes.”
“... few of Ford’s achievements pleased him more than
to help prove that there was industrial magic in a beanstalk.”
“During 1939, Ford Motor Company imports of wool
were close to 250,000,000 pounds–approximately 35% of the
total used–with the bulk of shipments coming from Argentina
and Australia. Fearful of losing trade with Australia because
of Pacific conditions, Ford stepped up production of soybean
fibers.”
Photos (from the Ford archives) show: (1) A tractor in a
field of soybeans. (2) Henry Ford and Robert Boyer mixing
ingredients. (3) Ford Soy Bean Processing plant, located
in the River Rouge complex. (4) Cartoons about car bodies
made from soybeans.
(5) A huge French Oil Mill hydraulic press in Ford’s
River Rouge Tool & Die Shop stamps out a short run of
soybean plastic trunk lids for experimental work in 1940.
Henry Ford installed one on his personal car in 1941. (6)
Henry Ford, dressed in coat and hat, swinging an ax at his
1941 trunk lid made of plastic for the press to prove that
the lid was ax resistant. The plastic was made from several
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common crops, including soybeans, wheat, hemp, flax, and
ramie. (7) Film star James Cagney examines a souvenir gear
shift knob made of a soybean compound during a visit to the
Ford Building at the 1935 California Pacific International
Exposition, held in San Diego, California. The illustrated
knobs were sold to visitors for a nickel each and are much
prized by collectors today. (8) Henry Ford’s plastic car
(white, with “Dearborn” written on the black license plate).
At the wheel is Lowell Overly, the project engineer who
designed the plastic body. The car was first unveiled to the
public on 13 August 1941 at the climax of Dearborn’s annual
community festival.
(9) Inside the Ford Exposition Building at the 1939
World’s Fair in New York. A turntable (called “the Ford
Cycle of Production”) 100 feet in diameter is topped by a
circular platform on which is displayed a new Ford, Mercury,
and Lincoln-Zephyr. Soybeans were a prominent part of the
display. (10) A male worker assembling a soybean plastic
distributor rotor on a 1937 Ford V-8 engine. Soybean meal
was converted into a resin and mixed with wood flour, stearic
acid, and coloring, then shaped in high-pressure molds.
(11) A lady worker doing final assembly on a Ford V-8
distributor coil, on 14 July 1937 at the Rouge River Plant.
(12) Illustrations (line drawings) of a distributor coil, rotor,
and distributor cap.
(13). Biscuits of soybean extract are being molded in
1937 into the upper and lower coil housing. (14) A workman
spraying a 1938 Lincoln Zephyr with the very durable
soybean enamel paint, which had been introduced in 1933.
(15) A workman in about 1939 with a machine that makes
soybean fiber for automobile upholstery. The process for
making the fiber is described. (16) Interior parts for Ford
cars cast from soybean plastic were used on the Zephyr,
Mercury, Ford Deluxe (1940), and Ford Standard. These
included door escutcheons (1938), gear shift lever balls
(1939), etc. (17) Henry Ford and George Washington Carver,
old friends, at Carver’s laboratory at Tuskegee Institute in
1938. Carver smiles as he enjoys one of the grass tidbits
they developed. (18) Dishes made from soybeans, developed
after 1934, published in the March, 1939 issue of Ford News.
Soy bean recipes are included for: Nut bread (using 1 cup
soy bean flour); waffles (using 1¼ cups soy bean flour); soy
loaf (using 2 cups of soy cheese); croquettes (using 2 cups
soy bean cheese); and salad (using 1½ cups of boiled soy
beans). (19) Henry Ford with his top executives at one of the
daily roundtable luncheons at the wood-paneled Dearborn
Engineering Laboratory. Dishes containing soy were often
served at these meals. Address: Prof. of business history,
Univ. Michigan, Ann Arbor, Michigan.
1006. Nave, W.R.; Tate, D.E.; Butler, B.J. 1972. Combine
headers for soybeans. Transactions of the ASAE (American
Society of Agricultural Engineers) 15(4):632-35. July/Aug.
[4 ref]

• Summary: “Probably the most extensive study of soybean
harvesting was made in Ohio by Lamp et al (1962). In tests
conducted from 1956 to 1960 total harvest losses varied
from 9.8 percent to 19.3 percent. Eighty percent of all losses
were gathering losses, and consisted of 55 percent shatter,
28 percent lodging and stalk, and 17 percent stubble loss.
They also found that preharvest loss was negligible when
harvesting was completed with kernel moisture above 10
percent.”
The use of air at a velocity of 10.16 meters/second
(2,000 feet/second) proved to be an aid in reducing
harvesting losses. Address: Project Leader, H&FPRB,
AERD, ARS, USDA.
1007. Soybean Digest. 1972. Russian report by ASA
president Kuehn. Dec. p. 7.
• Summary: “’Russia has been a giant sleeping bear. It has
been a long winter but spring is coming.’
“This comment by a top Russian government official
describes the Soviet Union’s attitude toward expanding trade
with the U.S., especially soybeans, according to Harold
Kuehn, ASA president.
“After several meetings with Russian leaders in
September as a member of the Illinois trade delegation,
Kuehn estimates the potential market for U.S. soybeans
in that country could be equivalent to the market in Japan
within 10 years.
“A cutback in soybean research and increases in
agricultural production outlined in a 5-year plan create
logical opportunities for expanded U.S. soybean exports,
Kuehn said.
“’The Russians plan to increase meat production 30%,
raise poultry production 28%, milk production by 20% and
boost feed grain output up to 13% through 1975. Prospects
are good for soybean meal because the protein would help
stretch out feed grains.’
“However, since setting these goals in 1970, the Soviet
Union has had two dry years and one severe winter, reducing
quotas.
“Soybeans in the USSR: Soviet soybean production and
processing are concentrated in far-eastern Russia. But, this
country is still capable of growing only 50% of average U.S.
production on each hectare, the ASA president said.
“’Soybean yields have reached a plateau. Considerable
production research has been done in the south (equivalent
latitude to northern U.S.), but cotton, corn and sunflowers are
still priority crops.
“’Weather conditions are too dry for soybeans in
southern growing regions. Not enough moisture is available
during the critical pod setting time. Russian winters
consistently damage the crop in this area before soybeans
reach maturity.’
“Because of the dry weather, freezing winters and
priorities on other crops, Russian officials told the Illinois
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delegation that researchers no longer consider soybeans as a
potential crop for the south.
“’Soybean production in eastern Russia would not meet
projected soybean meal demands for livestock and poultry.
Based on this, opportunities for market development would
be tremendous.’
“Expanded Russian use of U.S. soybeans should
encourage eastern European countries to follow the same
pattern with resulting benefits to U.S. growers, Kuehn
believes.
“U.S. can meet all commitments: Kuehn also thinks
that U.S. agriculture can readily meet potential Russian
requirements as well as maintain soybean commitments in
other countries.
“’The market for fortified foods in Russia has not been
touched. Some officials inquired about soybean processing
and food manufacturing methods. But, before any action
is taken, all Russian officials will have to back work in
this area. Here again, our market development work would
benefit.’
“Kuehn also said Russia has a tremendous interest
in acquiring more breeding livestock. The Illinois group
was shown several dairy and beef bulls at an artificial
insemination center serving a large part of the country.
Recent purchases from the U.S. included more than 300
bulls.
“Market development: ‘Market development work here
will help to convince Russian leadership that increased meat
production will require better feedstuffs, particularly soybean
meal as a source of protein. They have started to build
breeding herds and have established intercollective farm
feed-mixing plants to provide balanced rations and premixed
feed concentrate.
“’I am really encouraged about the possibility of the
Soviet Union becoming a long-term market for soybeans.
While prospects are bright, actual results will depend on
negotiations between the two governments,’ he added.”
Photos show: (1) Illinois trade mission to Russia holding
up a large sign as they come down the ramp from a PanAm
jetliner. (2) Kuehn examines a bottle of sunflowerseed oil
in a food store in Russia. (3) Close-up of a person driving a
tractor.
1008. Kepner, Robert Allen; Bainer, Roy; Barger, E.L. 1972.
Principles of farm machinery, 2nd ed. Westport, Connecticut,
NY: AVI Publishing Co. xi + 486 p. Illust. *
1009. Nave, W.R. 1972. Reducing soybean harvesting losses.
Proceedings, Illinois Soybean Conference. 7th. Springfield. *
1010. Dunn, William Ellis. 1972. Combine header
component losses in soybeans. MSc thesis in Agricultural
Engineering, University of Illinois at Urbana-Champaign. vii
+ 59 p. 28 cm. [21 ref]

• Summary: “The methods used to harvest soybean seeds
in this country have almost always been the same as for the
small grains. One exception to this was a special harvester
for soybeans which was common to Virginia and North
Carolina. This was a two wheeled horse drawn design which
straddled the row between the horses (Piper & Morse 1923,
p. 91-95). A rotating cylinder with long teeth functioned as
a reel to gather in the plants over the front of the machine
and to shatter the beans from the pods into the harvester.
Harvesting losses from this method ranged from 20 to 60
percent (Norman 1967, p. 219).
The objectives of this investigation were to design and
employ a unit to (1) isolate the loss associated with the
following three header gathering components: cutterbar,
reel, and auger, and (2) evaluate the relative magnitude
of each gathering component loss. Results: The cutterbar
was charged as having caused 81% of the total header loss.
There was no significant loss contributed by the reel or
the auger. Therefore any attempt to design equipment for
fewer gathering losses should start with the cutting device.
Address: Univ. of Illinois.
1011. Frank Ford, founder of Arrowhead Mills, with his
tractor in Hereford, Texas (Photograph). 1972.
• Summary: This photo was taken by Susan Hillyard, now in
Santa Cruz, California. http://susanhillyard.com.
1012. Quick, Graeme Ross. 1972. Analysis of the combine
header and design for the reduction of gathering loss in
soybeans. PhD thesis, Iowa State University, Ames, Iowa.
v + 282 p. Illust. No index. Page 163 in volume 33/01-B of
Dissertation Abstracts International. [83 ref]
• Summary: Contents: List of symbols and abbreviations.
1. Introduction. 2. Research objectives. 3. Review of the
literature: Historical perspectives, header performance in
cereal grains, “open vs. closed fronts” in cereals, header
performance in some other crops (rice, sorghum, small
seeds), soybeans and combine header performance, modified
headers and attachments for soybeans, summary. 4. The
Soybean crop: Soybean production and usage, economic of
header loss to the farmer, selection of suitable varieties, row
spacing and plant population, timeliness of harvest, crop
physico-chemical characteristics, mechanically-induced
shatter. 5. Experimental procedures for evaluating the
header. 6. Characteristics of the standard header. 7. Header
component analysis, evaluation and re-design. 8. Cutterbars.
9. Summary. 10. Conclusions. 11. Recommendations for
further study. 12. Acknowledgements. 13. Bibliography. 14.
Appendix.
Introduction: “The modern combine harvester (called a
“header” in Australia) is the most complicated and expensive
piece of equipment used on most farms. It is probably also
the least used. In order to increase combine use and justify
the expense of ownership, manufacturers have favored a
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universal design approach; they produce a standard model
which will perform reasonably well, with only minor
modifications, in a wide variety of crops and field conditions.
The adaptation of the corn head as an attachment for the
standard combine in 1954, for example, has increased
combine harvest acreage in the U.S. over 20 percent.”
Combine losses fall into two categories: (1) Gather
or header loss, and (2) Through-combine loss (threshing,
separating and cleaning, body leakage). Header losses
have been given relatively little attention, but the header
is the “capacity limiting component of the machine when
harvesting soybeans.”
“Soybean yields have been rising consistently, from
11.0 bu/acre when the first combine was driven into a
soybean field in 1924 by the Garwood Brothers in Illinois,
to a national average of 27.3 bu/acre in 1970. The combine
made possible the initial upsurge in production of soybeans
for seed; prior to this the crop had been grown primarily
for forage and fertilizer.” An illustration (p. 3) shows the
essential parts of a standard header, with pickup reel,
reciprocating cutterbar with 3 inch guard spacing, and an
auger platform.
Near the beginning of the Review of the Literature
section, the author states: “Seeds and grains constitute 67
percent of man’s diet. To use these commodities as food for
animals doomed for slaughter and to decrease thereby the
effective food supply to one tenth of what it would have been
by direct consumption needs to be more seriously challenged
in this age of environmental awareness. Society can be
enlightened to the nutritional advantages of the vegetarian
diet.”
In North America the combine was developed and
evolved for harvesting cereal grains on the West Coast. Many
decades passed before it was first used in 1924 to harvest
soybeans in the Midwest. By 1927 it had made considerable
inroads, largely due to the need to harvest soybeans more
efficiently than was possible with the standard mower,
binder, and thresher teams.
By 1928 Heitshu had alluded to the design of a floating
cutterbar. In 1931 the first patent on a pickup reel was filed.
In 1949 the first recorded work on header height controls was
published. Then during the 1950s, following the decline in
use of the draper conveyor, the reel-auger-cutterbar header
design became universally established (p. 6).
“It is unlikely that much credit can be given to combine
designers for the steady increase in soybean yields. In fact,
it might be concluded that the breeding of more shatter- and
lodging-resistant varieties has probably been offset by the
tendency of the operator to make fuller use of the increasing
power of the combine, and thereby increase his losses by
operating at higher forward speeds. As the forward speed
increases, average stubble length increases; furthermore,
header loss increases with header width” (Lamp et al. 1962;
p. 20).

The first survey of soybean harvesting losses was
undertaken in 1927. But a review of subsequent surveys
showed that harvesting losses still averaged 9% of total
yield in the U.S. and had not markedly declined since loss
measurement began. He developed a quantitative shatter
index for soybeans.
A table (p. 21) summarizes the results of 15
investigation conducted from 1926 to 1970 on soybean
header losses (standard headers only). For each study is
given: Year of study, investigators/reference, state, magnitude
of header loss and range, header loss as a percentage of total
losses, and comments (such as type of combine, number of
locations, yield, etc.).
Note: This is the earliest document seen (June 2021)
that uses the term “pickup reel” or “reciprocating cutterbar”
in connection with soybean production. Address: Iowa State
Univ., Ames, Iowa.
1013. Quick, Graeme Ross. 1972. Historical perspective
(Document part). In: G.R. Quick. 1972. Analysis of the
Combine Header and Design for the Reduction of Gathering
Loss in Soybeans. PhD thesis, Iowa State University, Ames,
Iowa. 282 p. See p. 6-13. [83 ref]
• Summary: Patrick Bell in England (1826), and the
McCormicks (1816-1850s; Cyrus Hall McCormick, lived
1809-1884 was an American inventor) and Hiram Moore
(1838) in the U.S. developed and used cutting reapers.
Shortly thereafter (in 1842) Australian inventors initiated
the development of the “header-stripper” for standing cereal
crops.
“The American horse-drawn machines probably evolved
out of Cyrus Hall McCormick’s 1831 reaper. They employed
a cutterbar reciprocating through guards, conveying canvas
and the bat reel. The first successful Australian machine,
John Ridley’s, used a stripping comb over which revolved
a set of beaters to knock off” the heads, thresh them, and
“deliver them to a box. There was no knife and the full straw
was left standing.”
“A 22-foot wide platform, side-fed harvester, with a
steam engine replacing the horse team, was probably the
first self-propelled machine. This was built by Wm. Berry in
California in 1887 and was capable of harvesting 50 acres
of wheat in a day. By 1893, Benjamin Holt had built and
operated a 50-foot cut combine in California (Nyberg 1957).
Daniel Best of San Leandro was credited with having built
the first combine which replaced ground wheel drive power
with an auxiliary steam engine drive (Caterpillar Tractor Co.
1954). The need for traction and flotation for these enormous
combine harvesters led to the development of the first
successful crawler track. Best and Holt later merged their
interests to form the Caterpillar Tractor Company in 1925.”
In Australia, by 1884, Hugh Victor McKay had added a
winnower cleaning section to the basic Ridley-type, and in
1909 McKay built a 24-foot self-propelled stripper-harvester
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with an internal combustion engine side-mounted on the
chassis. A market was growing for the stripper-harvesters
made at McKay’s “Sunshine” factory and, between 1895
and World War I, the company even exported 10,000 of
its machines. This huge volume of exports caused North
American harvester manufacturers to take note, and one
result was that in 1901 Massey-Harris of Toronto, Ontario,
Canada, began production of stripper-harvesters, followed
in 1904 by International Harvester Co. of Chicago. Neither
company sold these machines on their domestic markets
(Baker 1961).
The Australian-born “stripper-harvester revolutionized
the harvest operation by combining the gathering and
threshing operations into one machine, but the [Ridleytype] stripper-beater, with its knifeless long tooth comb
had severe limitations in wet or down and tangled crops.
Grain loss was also high in sparse crops. The challenge to
produce a machine in Australia which could cope with these
conditions was partially met by some farmers in New South
Wales. They worked with Massey-Harris representatives, and
adopted the knife into their ‘reaper-thresher’ (Wheelhouse
1966). By 1910 the Canadian firm was manufacturing
this long tooth combed machine specifically for export to
Australia. It was another New South Welshman, Headlie
S. Taylor, who finally overcame the problem of harvest
lodging with the long toothed comb, after several years of
development of his header-harvester. He installed augers
over the comb. This development attracted the interest
of machinery manufacturer, H.V. McKay, who became
impressed with the possibilities. McKay bought the
manufacturing rights and then employed Taylor to work at
the Sunshine factory in Victoria. In 1920, after a wet season
in the Eastern Australian wheatbelt, the Sunshine header
had won a wide reputation.” Five reasons are given for the
success of the twin-auger-header over the stripper-harvester.
“In 1924 Taylor produced the first Sun Auto-Header, a
12-foot self-propelled combine ‘with the comb front forming
the widest part of the machine.’ The Tee-shaped combine
configuration had arrived! This concept was patented and no
other make of self-propelled combine with full-width header
was commercially released until the patent expired 17 years
later. In 1938 a Sun Auto-Header harvested 3,300 bu of
wheat in one day–a record that was unsurpassed during the
next 33 years.
The pioneering research on combine design and
manufacture in far-away Australia, conducted between the
1880s and 1924, was about to have a major and direct effect
(via Canada!) on soybeans in America.
“Elmer J. Baker, ‘the Reflector,’ of Farm Implement
News fame (later Implement and Tractor Magazine), was to
be instrumental in directing the Massey-Harris Company
to deliver a combine for soybean harvesting to a subscriber
in Illinois. The subscriber was an International Harvester
dealer who was disgruntled because his company refused to

ship him a combine for sale to the Garwood Brothers–clients
who were growing soybeans near Stonington, Illinois. There
is no record of a combine having been tested in any crop in
Illinois to that date, 1924. The Reflector referred his reader
to Massey-Harris at Toronto, with full knowledge that they
had no sales facilities in the U.S. What followed is history.”
Baker wrote about what happened in the 20 Nov. 1924 issue
of Farm Implement News (which see).
“The success of the combine in the Illinois soybeans
was followed by intensive breeding trials for the Garwood
farms. The increase in plant size and yield led to a preference
for the wide cylinder type combine. Several other harvesters
were developed concomitantly for soybeans, but none could
even approach the efficiency of the combine header (Sjogren
1939). No other method succeeded as well. The American
self-propelled and pull-type combines of this era continued
to use the draper-conveyor and side feeding.
“The ‘straight-through’ or ‘scoop’ design, with fullwidth threshing cylinder, made its appearance around 1935
and in 1938 Massey-Harris released the first self-propelled
version, the ‘Clipper’ (Massey-Ferguson Inc., 1964). In
1939, coincident with the expiration of Taylor’s patent,
Massey-Harris offered the Model 21 combine of Teeconfiguration” which now competed with McKay’s AutoHeader made in Australia.
“Possibly the first U.S. combine to employ the auger
was Curtis Baldwin’s ‘Gleaner.’ Baldwin’s earliest machines
anticipated the ‘Unisystem’ approach to farm machinery
design, whereby the same power system is used for a
variety of field machines. Baldwin mounted his machine
on a Fordson tractor in 1923. His concept of mounting the
threshing-cylinder on the header still lingers in the modern
‘down-front’ Allis-Chalmers combines. All U.S. combines
now utilize the auger conveyor for header cross-feeding.”
“Combine sales did not increase significantly until
World War II when wartime shortages of manpower and
grain spotlighted the need for more efficient harvesting.
Today an estimated 3 million combines are in use throughout
the world.
“The present day version is more versatile than ever–the
same machine can harvest a 5000-fold range of seed sizes–
but it is also more complicated, containing an estimated
35,000 parts in one machine. It is more efficient, but it is
more expensive than ever.”
An illustration (p. 7) shows landmarks in the history of
the harvester and header. Address: Iowa State Univ., Ames,
Iowa.
1014. Quick, Graeme R. 1973. Laboratory analysis of
the combine header. Transactions of the ASAE (American
Society of Agricultural Engineers) 16(1):5-12. Jan/Feb. [12
ref]
• Summary: This laboratory study indicated that about 80%
of the header loss is associated with the cutterbar. Address:
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Research Associate, Agricultural Engineering Dep., Iowa
State Univ., Ames.
1015. Tate, D.E.; Nave, W.R. 1973. Air-conveyor header for
soybeans. Transactions of the ASAE (American Society of
Agricultural Engineers) 16(1):37-39. Jan/Feb. [3 ref]
• Summary: “Conclusion: The average total header loss
with the air-conveyor header was 5.0 percent compared to
8.8 percent for the standard header (Table 5). This provides
a reduction of 43 percent in total header losses when using
the air-conveyor header. The average total loss obtained with
the floating cutterbar header was 6.5 percent, a reduction of
26 percent compared to a standard header. The air-conveyor
header significantly reduced header losses when compared
to either of the other headers tested in 1971. However, in
1970 the header losses with the air-conveyor header were not
significantly lower than those from a floating cutterbar or the
row units.”
Illustrations show: (1) Labeled cross section of the
1969 air-conveyor header. (2) Labeled header cross section
showing air-passage. (3) Parameters of the pick-up reel
(labeled).
A photo shows a “Floating cutterbar attachment.”
Tables: (1) Combine adjustments for header
comparisons. (2) Individual header adjustments. (3) 1970
header comparisons treatment means. (4) 1971 header
comparisons treatment means. (5) Header comparisons for
the 2-year study. Address: 1. Engineer; 2. Project Leader,
H&FPRB, ARS, USDA.
1016. Fremont Farm Center. 1973. Koehring Brady 206 Crop
Cooker (Ad). News-Messenger (The) (Fremont, Ohio). May
18. p. 17.
• Summary: This is the earliest document seen (Jan. 2019)
that contains a photo of the Brady 206 Crop Cooker at work.
“Get more meat, milk and eggs with local full-energy
soybean meal.
“Cooked soybean for livestock feeding.
“The advantages:
“lower livestock feeding cost, greater profit.
“improved utilization of the high energy fat.
“aids vitamin stabilization, keeps vitamins in feed.
“soy lecithin, a preservative in full-energy soybean
meal, deters rancidity, helps keep feed fresh and palatable.
“lecithin provides 2½ times as much energy as a
carbohydrate.”
“Brady Crop Cooker: Let’s look at the many advantages
of the crop cooker.
“Use your own tractor power.
“No electricity or LP gas required.
“Lends itself to multi-farm use.
“Adapts to existing storage facilities.” Address: 901 N.
Fifth St., Fremont, Ohio. Phone: 332-8984 or 332-9491 or
332-9861;.

1017. Beard, B.H. 1973. Soybean research in California:
Summary and conclusions. California Agricultural
Experiment Station, Bulletin No. 862. p. 63-65. June. [1 ref]
• Summary: “Soybeans, originally introduced into the U.S.
from the Orient about the turn of the century [sic, in 1765]
is an extremely important crop in many areas. Even though
the cattle and poultry industries, and other consumers in
California use 600,000 to 700,000 tons of soybeans or
soybean products annually at a freight cost of approximately
$22 million, the crop has not become established in
California. A small acreage of soybean is grown for hay,
silage, forage or as a green manure, but even for these uses
the crop is of minor importance in California...
“Unfortunately yields over 2,500 pounds [41.7 bu] per
acre have been rare in California, even though many tests
have been conducted throughout the state...
“The first time the crop is sown in a field soybean
seed should always be inoculated with the soybean type
of Rhizobium bacteria. It is usually advisable to inoculate
again if more than a year has passed since the last time
soybeans were grown or if the soil was allowed to become
completely dry between crops. Inoculation may be done in
a farm building or in a shady spot in the field by sprinkling
3/4 to 1 pint of water on 60 pounds of seed in a wash tub;
the recommended amount of inoculum is then added and
stirred by hand until all the seed is almost black with the
inoculum. The inoculated seed should be kept in a shady spot
and covered with a damp cloth. It is best to place only small
amounts of seed in the planter boxes and the inoculated seed
should be sown immediately.
“Selection of the proper variety for the location is very
important. We have divided California into four areas based
on the maturity of the varieties that should be grown... South
of the Tehachapi Mountains maturity groups V, VI and VII
should be grown; in southern San Joaquin Valley maturity
groups IV or V; in the central San Joaquin Valley maturity
groups II and III are best; and in the southern Sacramento
Valley maturity groups 0 or I have given the highest yields...
“Spider mites are always a potential threat to soybean
production throughout California. Research has indicated
that chemical control is possible but is generally too
expensive...
“Depending on soil characteristics, the crop will require
from 20 to 30 inches of water during the growing season...
“Soybeans should be combine harvested as soon as the
beans in the field average 14 per cent moisture. Do not wait
because beans will begin to shatter from the pods at less than
8 percent moisture.
“Acknowledgments: A publication of this kind, which
summarizes experiments over a period of years, does
not include as authors many people who have helped
with various phases of the research. We acknowledge
contributions made by O.P. Gautom, and Mark Campney,

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 618
Department of Agronomy and Range Science, Davis; by
Terry Braun, Michael Gaffrey, William Kester, and John
Campbell, Department of Entomology, Davis; and by Farm
Advisors W.G. Lyon and Roy Jeter (Glenn County), W.R.
Sallee and R.F. Miller (Tulare County), L.K. Stromberg
(Fresno County), O.D. McCutcheon (Kings County), M.D.
Morse (Butte County), and Roy Barnes (Kern County). We
also acknowledge help from Richard Hoover, Fred Fisher,
and Richard Munez, West Side Field Station, Five Points;
and Richard Reynoso and Mrs. Robert Wagner, Imperial
Valley Conservation Research Center, Brawley. Mr. Audie
Bell (J.G. Boswell Company, Corcoran), Dr. W.R. Powell
(Kern County Land Company, Bakersfield), and Les
Hefferline (Pacific Vegetable Oil, Woodland) helped conduct
some of the yield tests, and George Cavanagh and R.E. Pruitt
(Ranchers Cotton Oil, Fresno) made oil and protein analyses
of many yield test samples.
“Several companies furnished financial assistance to
support soybean research from 1955 through 1957. We
acknowledge this support with gratitude:
“Albers Milling Company, Los Angeles
“J.G. Boswell Company, Corcoran
“Cargill, Incorporated, San Francisco
“Kingsburg Cotton Oil Company, Kingsburg
“Pacific Vegetable Oil Corporation, San Francisco
“Poultry Producers of Central California, San Francisco
“Producers Cotton Oil, Fresno
“West Coast Oilseeds Development Committee, Arizona
and California
“Several companies have furnished chemicals for use in
soybean experiments. We herewith thank:
“The Dow Chemical Company
“Pennsylvania Salt Mfg. Co.
“General Chemical Division
“Niagara Chemical Division
“Hercules Powder Company
“Stauffer Chemical Company
“Chemagro Corporation
“California Spray Chemical Corp.
“American Cyanamid Company
“Rohm and Haas Company.” Address: Univ. of
California at Davis.
1018. Nave, W.R.; Tate, D.E.; Butler, J.L.; Yoerger, R.R.
1973. Soybean harvesting. USDA Agricultural Research
Service ARS-NC-7. 11 p. July. [11 ref]
• Summary: Contents: Results and discussion: Field loss
categories, effect of weeds, effect of population and row
spacing, header comparisons, combine header component
losses, field survey of combine harvest losses. Summary.
Literature cited.
The introduction states: “During the last few years,
soybeans have become the leading cash crop in the United
States. More than a billion bushels are produced on over 40

million acres in 30 states. Even though they have attained
this position, soybeans are generally planted and harvested
with equipment designed for other crops. When present-day
grain combines are used for soybeans, harvesting losses are
generally more than 8 percent of the crop yield. Reduction
of these losses to 4 percent would result in approximately 50
million bushels more for soybean farmers.”
This survey showed that the average soybean producer
loses 8-10 percent of his soybean crop in the harvesting
operation. “Our project was initiated to find ways of reducing
losses by improved equipment and harvest techniques.”
Most soybean losses are caused by the combine header.
Weeds cause a reduction in soybean yield, but they do not
cause significant combine losses if case is used at harvest and
ground speed is reduced when harvesting weedy soybeans.
In most cases, yield is not significantly affected by plant
population and row spacing.
“Reduced harvest losses were obtained by using a
floating cutterbar attachment as compared to a standard
header. An air assist along with the floating cutterbar
provided even greater reductions in harvest losses.
“The amount of harvest loss contributed by the cutterbar,
reel and auger was determined under field conditions. The
average cutterbar loss for three varieties of soybeans was 80
percent compared with 15 percent for the auger and 5 percent
for the reel.
“Reel speed studies showed no significant difference in
header losses with a reel index of 1.2 to 1.7. Shatter losses
were somewhat lower with the reel tines set at eight inches
above the cutterbar rather than at three inches.
“A survey of 35 combines operating in four areas of the
soybean producing states provided harvest losses ranging
from 3.5 to 12.7 percent. The most critical factor in reducing
harvest losses is to obtain a low stubble height. Combine
adjustments are important to obtain low threshing and
separating losses.” Address: 1. Project leader; 2. Agricultural
engineer; 3. Research leader. All: Regional Soybean Lab.,
Agricultural Research Service, USDA, Illinois.
1019. Tanner, J.W. 1973. Where we are and how we got
there: An historical review of soybean production in Ontario.
In: Ontario Soya-Bean Growers’ Marketing Board, ed. 1973.
Ontario Soybean Symposium 1973. Ottawa: Agriculture
Canada. 110 p. See p. 11-22.
• Summary: The best summary of soybean history in Canada
seen up to this time. The author believes that, “based on the
chaotic events of the last 12 months... for historical purposes
it would seem desirable to divide the history of soybeans
into two eras: pre-September 1972 and post-September 1972.
Certainly the events of the last year created an awareness
in producers and the general public alike of a whole new
vocabulary, including words such as anchovies, futures
market, protein gap, embargo, superburger, and soaring
prices. The latter produced another vocabulary most of which
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would be unprintable.”
Note 1. This is the earliest English-language document
seen (Nov. 2014) that contains the term “superburger” (or
“superburgers”).
“The first report of soybeans grown in Canada was by
C.A. Zavitz in 1893 at the Ontario Agricultural College.
The seeds had been obtained from Dr. C. [Prof. C.C.]
Georgeson, Kansas, who had received them from Japan three
years earlier. [Note 2. Zavitz first published his research on
soybeans in 1901, and first reported the results of his 1893
research in 1908]. For 30 years Zavitz, alone in Canada,
meticulously conducted trials on variety tests, dates of
planting, seed rates and row widths for soybeans grown for
seed and hay.
“By 1927, Zavitz had evaluated over one hundred
varieties, most of them for five years or over. The 31 year
average of his best variety, Early Yellow was 16.78 bu/acre.
The 22 year average green crop yield for the variety Ito San
was 7.5 tons per acre per year. In 1924, Zavitz released OAC
211, the first variety of soybeans registered by the Canadian
Seed Growers’ Association. The variety continued as one of
the recommended varieties until the mid 40’s.
“The soybean program at Harrow was started in 1923
by Dr. F. Dimmock. [In 1923 he grew the first soybeans
at Harrow. In 1925 the first soybeans were grown in Kent
County. In 1930 the first soybean crosses were made at
Harrow.] Dr. Dimmock was transferred to the Ottawa
research station in 1927 where he continued his work on
soybeans and produced a string of excellent early varieties
of soybeans over 35-40 years including Acme, Comet,
Crest, Mandarin, Capital, Merit, Kabott and Pagoda. The
Harrow research was continued by Casper Owen who started
breeding soybeans in 1931. This program was to prove to
be one of the most outstanding in North America producing
such varieties as AK (Harrow), Harman, Harly, Harosoy and
Harome.”
“In the late 1920s a few farmers were growing a small
acreage of soybeans for grain, harvesting with a reaper and
threshing the seed out. Two short-lived crushing plants
were established in the south west part of Ontario in the
mid-1930s, one of which was located at Shelbourne [sic,
Colborne] Street in Chatham.”
Note 3. Founded in 1934 (see p. 18), this was apparently
the first crushing plant in Canada. In Shepherd’s City of
Chatham (Ontario) Directory 1934-35 (p. B-166) we read:
“Soyabean Oil & Meal Co-operative Co Ltd, G E Biles, mgr,
Colborne n, w cor Adelaid.” Spelled out, with punctuation,
this becomes: northwest corner of the intersection of
Colborne St. and Adelaide St. See also C.A. MacConkey
(1935, p. 65) who gives the company name as: Soy Bean Oil
and Meal Co-Operative Co. of Canada, Ltd.
“Subsequently, few beans were grown for hay. The late
1930s were critical years for the soybean in Ontario, and
without the help of the Maple Leaf Mills plant (which was

primarily processing flax) and Toronto Elevators [which later
merged with Maple Leaf Mills in 1962], there would have
been no place to market the new crop.
“The establishment of soybeans as a major crop in North
America was assured by the occurrence of World War II.
Demand for oil created a rapid expansion in acreage and
processing facilities, and in the U.S.A. 1940 marked the first
year in which the acreage harvested as seed exceeded the
acreage harvested for hay. The latter continued to dwindle
away and now, represents an insignificant portion of the U.S.
acreage.
“The rapid expansion in acreage, once the demand
for oil was established, occurred as a result of a major
promotional effort by the consuming industries. With the
construction of a new plant in Toronto in 1944, Victory
Mills launched one of the greatest promotions of a crop ever
witnessed in the Province of Ontario. Extension bulletins,
newspaper advertisements, movies, newsletters and meetings
inundated the farmers with information and enthusiasm.
Ralph Chamberlain and later Ivan Roberts promoted the crop
at every opportunity. Acreage grew and by the early 50’s, the
soybean had become a major cash crop in S. Ontario and had
its own marketing board.
“As the market for oil increased and the acreage
expanded in the 1920’s and 30’s, the problem of disposing
of all of the meal economically became acute, to the point of
slowing the expansion... Gradually the feed industry began
to recognize the value of the meal in livestock and pet foods
with the result that, with a major market established for
the meal by-product, the expansion of the oil industry was
assured.”
“To me there have been three outstanding
accomplishments in the development of soybeans in Ontario
to date: the pioneering work of C.A. Zavitz at the Ontario
Agricultural College... Next, the role of Victory Mills in
promoting the crop once the market for oil was established.
“Finally, the development at the Harrow Research
Station of the variety Harosoy by Mr. Casper Owen.
Released in 1951, Harosoy eventually grew to 80% of the
Canadian crop (1965). However, its total impact was even
greater in the United States Midwest where, in 1966, 26%
of the total U.S. crop of 25 million acres was Harosoy,
including 42% of the crop in Illinois, 48% in Indiana, 46%
in Ohio and 58% of Michigan’s crop. To be that dominant, a
variety can’t just be good, it must be great and Harosoy (and
later Harosoy 63) was certainly that.”
A graph (p. 20) compares soybean yield in the USA and
Canada from 1924 to 1971. The first statistics on Canadian
soybean yields date from 1941, and from that year onward
Canadian soybean yields were generally higher than U.S.
yields–in some year 5-6 bushes/acre higher.
A second graph (p. 22) shows the surprisingly parallel
growth of the number of soybean acres harvested from 1924
to 1972. Though the number of acres is smaller in Canada,
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the rate of growth is almost identical. Address: Crop Science
Dep., Univ. of Guelph, Guelph, Ontario, Canada.
1020. Wait, J.J.; Nave, W.R.; Butler, B.J. 1973. Reducing
cutterbar losses with low-pressure air jets. Transactions
of the ASAE (American Society of Agricultural Engineers)
17(5):817-20. Sept/Oct. [4 ref]
• Summary: “The history of soybean production in the
United States has been one of growth. Since 1924 the
average yield per acre has increased 2½ times and the total
yearly production has jumped from less than 5 million
bushels to over 1.2 billion [1,200 million] bushels. However,
soybean harvesting techniques during this time have changed
little. The small-grain combine continues to be the primary
harvesting machine, even though its gathering mechanism
remains essentially unchanged. Average soybean harvesting
losses remain in the 8 to 10 percent range, which is no better
than in 1927 (Nave et al. 1972).”
“Conclusions: These results show that soybean
harvesting losses can be substantially reduced by applying a
layer of air across the cutterbar from nozzles located ahead
of the cutterbar. Air is used most effectively when soybean
moisture contents are below 12 percent at harvest.
“Results of this laboratory study indicate that a
centrifugal fan could supply adequate air pressure and
volume for a field-size header. Power requirements were
calculated to be less than 1 hp per nozzle. A field unit should
be constructed to determine whether similar results can be
obtained in a field-harvesting situation.”
A photo shows “Floodjet 1K450 nozzle: (A) original and
(B) modified.” Address: Junior Engineer, Caterpillar Tractor
Co., Peoria, Illinois.
1021. Dunn, William Ellis; Nave, W.R.; Butler, B.J. 1973.
Combine header component losses in soybeans. Transactions
of the ASAE (American Society of Agricultural Engineers)
16(6):1032-35. Nov/Dec. [7 ref]
• Summary: Under field conditions when soybean moisture
was less than 13%, 81% of harvesting loss resulted from
the cutterbar when the crop was cut to leave a stubble
height of 8.9 cm (3.5 inches). The auger was responsible
for 13 percent of the loss and the reel for the remaining 6%.
Research should be focused on ways to reduce the losses
caused by the cutterbar. Address: 1. Product Analyst, The
Torrington Co., Torrington, Connecticut; 2. Project Leader,
North Central Region, ARS, USDA.
1022. Tunnell, J.C.; Nave, W.R.; Yoerger, R.R. 1973.
Reducing soybean header losses with air. Transactions of
the ASAE (American Society of Agricultural Engineers)
16(6):1020-23. Nov/Dec. [8 ref]
• Summary: “To reduce header losses several combine
attachments have been designed, and some of these are
commercially available. Probably the two most common

attachments are pick-up guards and pick-up reels. Several
recently developed types of automatic header-height controls
are also being marketed to help maintain a low cutting
height.
“Low cutting height, essential to decreasing harvest
losses, can be obtained by using a ‘floating cutterbar’ or
‘Bean Buckets,’ a type of individual-row, floating cutterbar
(Tate and Nave 1973). Both of these designs allow for a
lower stubble height than obtained with a standard cutterbar.
During a two year study Tate and Nave (1973) found a
reduction in harvest losses of 26 percent when using a
floating cutterbar compared to a standard header.”
“Summary: A laboratory test stand was developed to test
the air-jet concept. Nozzles having a 5/32-inch orifice were
used to eject air forward of the cutterbar. The airflow for a
5-ft wide header required about 13 hp. Tests were made with
the air-jets on both a standard header and a floating cutterbar
header. There was a 35 percent reduction in losses when
using air-jets on the standard header. Air-jets added to the
floating cutterbar header provided a 44 percent reduction in
harvest loss.”
Contains 4 photos, 1 illustration, and 2 tables. Address:
Engineer, Canning Machinery Div., FMC Corp., Hoopeston,
Illinois.
1023. Ketupanya, W. 1973. [Soybean thresher]. Kasikorn
46(5):383-85. [Tha]*
Address: Dep. of Agriculture, Bangkok, Thailand.
1024. Wait, J.J. 1973. Reducing cutterbar losses in soybeans
with low pressure air jets. MSc thesis, University of Illinois.
*
Address: Agricultural Engineering, University of Illinois at
Urbana-Champaign.
1025. Miller, Harry W., Jr. 1973. Observations from forty
years of soy protein processing and engineering. Cedar Falls,
Iowa: Soypro International, Inc. 8 p. Undated. Unpublished
manuscript.
• Summary: “It was a late summer morning 1922 in the State
of Maryland that my father announced at the breakfast table
that I would accompany him on a short trip to Frederick,
Maryland to look at a stone burr mill he wished to purchase
for some soy milk experiments he wanted to conduct.
“Protein had always been a high priority topic in
our house as Dr. John Harvey Kellogg had made a deep
impression on my father (Dr. Harry W. Miller, Sr.) during his
student medical days at Battle Creek, Michigan.
“On the way to Frederick my father explained to me
that the mill he wished to purchase was to be used to prepare
soybeans so that a white milky fluid of suspensible protein
could be extracted from the beans. Little did I realize that I
was to be introduced to a research field that would dominate
my work and studies the rest of my life.
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“Having purchased the mill the next step was to
find a proper location to conduct the experiment. One of
Maryland’s larger dairy farms was chosen for this, and after
transporting the mill to the farm, it was bolted to heavy
timbers and one of the dairy’s tractors was used to turn the
pulley on the mill.
“To a boy of ten it was more interesting than spectacular
to see a white milky liquid run down out of the mill instead
of seeing the milk being drawn from the udder of a cow.
However, this experiment made a lasting impression on a ten
year old who was always experimenting and constructing
contraptions of his own.
“No, the liquid from that mill did not replace the milk
produced on the farm. However, at the present rate of
population increase, and ever-increasing shortages of grazing
area to produce milk, we may in the future be looking to
the use of this mill and its complementary equipment to
supplement the animal products in lands of large dairy
production.
“Shortly after my introduction to the first experiments on
that dairy farm, I traveled to the land of the soybeans. This
country was to become my home and source of information
as my parents had accepted a call to mission service in
China.
“Having been raised a strict vegetarian, the foods made
from vegetables and grain sources were always a challenge
to my curiosity.
“Roaming the streets of Shanghai every portable food
caterer, street sidewalk restaurant, as well as the more
sophisticated Buddhist (vegetarian) restaurant held a new
horizon of future products made from the soybean.
“It was indelibly inscribed on my young mind that each
procedure in each shop had a very definite and end-resulting
purpose behind it.
“The first visit I made to a shop which produced these
foods, the owner would address me. ‘What is your honorable
name,’ and my answer would be, ‘my humble name is “Show
Me,’” translated small rice.
“My childish curiosity either amused the shop keepers
or my youth intrigued them. Regardless, I was soon known
as ‘small rice.’ in all these shops and home processing
establishments and was allowed to roam at will and have my
questions answered frankly–so much so, that I was able to
get answers and ingredient names that my elders were unable
to secure.
“Basically, the first step in extracting protein was to
hydrate the bean. I found that each shop had some variation
in soaking the bean. Hot water was used in one place and
cold in another. Some added chemicals to the soaking water
and others varied by prewashing the bean before soaking
while others washed the beans after soaking.
“Although I knew that all their variations were vital to
the end product, it was to be several years before I would be
using these various steps to achieve end results.

“During my earliest experience with processing, I
learned that enzyme action is definitely affected by these
variations in procedure.
“The Orientals extract soy protein to produce soy
curd, in its various forms, and soy skin or film membrane.
Note: This is the earliest English-language document seen
(Oct. 2012) that uses the term “soy skin” or the term “film
membrane” to refer to yuba.
“Soy curd is produced by coagulating the extracted,
liquid-suspended protein. After being pressed from the
granular residue [okara] of the bean, a liquid white protein
suspension is left. Each shop had a different heat to bring the
liquid to before adding the coagulatory chemical.
“Each producer had a different product for the customer.
One would have a large cake of rather coarse curd. This they
cut into blocks according to the purchaser’s need. The buyer
taking it would flavor and prepare it as he desired.
“Another shop would produce a firmer curd which was
pressed into small cakes; some were flavored with sesame
oil; some peanut oil in which they were deep fried; and
others were boiled in soy sauce and sold in this form to the
customers.
“They also had what I called the yogurt shop. This was
a very exacting procedure of heat control and quantity of
coagulant to produce a yogurt-like curd which was chilled in
bowls and served with rice malt poured on top to flavor it.
“There was one shop that pressed a fine curd till it was
rather dry. These cakes were cut into square pieces about
3/4 of an inch square, were stacked on bamboo mat trays
and placed in a culture-inoculated, heat-controlled room for
three days. After this period the mold-covered squares were
put loosely in glass jars in a hot pickling juice with ginger,
ground red peppers, rice wine, brown sugar, and salt, and
were sealed so the sauce would preserve the curd and flavor
it [to make fermented tofu]. This product is sent all over the
world to delight the palates of the Orientals.
“Perhaps the most interesting to me was the film protein
[yuba] produced by heating the liquid extract to a definite
regulated temperature and allowing a film to form on the top
of it. This is picked up with a long chopstick and hung on a
wire line to dry.
“Here again, liquid flavored films were produced by
temperature changes. One way of changing the thickness of
the film was to allow the liquid to evaporate so that the last
films to be produced from a pot of liquid would be thicker
than the first. Also, the fuel used would change the flavor of
the film as the smoke from coal, charcoal rice straw and wet
saw dust, or bamboo splints each had a definite taste.
“Not being satisfied with seeing these products made, I
was determined to see how they were used; so ‘Small Rice’
would go to the kitchen of the Buddhist Restaurant long
before dawn to watch the cooks soak these films in various
sauces, some to be rolled tightly into bologna-like rolls and
broiled for hours in a soy sauce, ginger, and anise flavored
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juice. This roll, when sliced, had a beef-jerky like flavor.
Another was to lay the films one after another on top of each
other to be sprinkled (each one) with rice wine, sesame oil
and monosodium glutamate. These films were folded into a
half moon shape, placed in bamboo trays and steamed for
several hours. They were then placed on a screen to dry the
surface moisture, then fried in deep sesame oil or peanut oil
whichever flavor was desired.
“When these foods with various seasonings were served
you would have anything from fish to turkey or duck.
“It was the eating of these Buddhist meats that gave me
the courage in later life to learn to eat animal tissue, as I had
been raised a strict vegetarian.
“Had I not learned to eat and taste these various animal
products, I am afraid I would be like the official in India:
when describing to him how we could make meat analogs
from soy milk residue he asked, ‘Well, what does chicken
taste like?’
“This early experience in China was a challenge to make
extensive study into each country’s dietary and food flavor
habits before designing a product for them.
“In the early 1930’s with the encouragement of W.J.
Morse and La Clara Reed of the U.S. Department of
Agriculture, my father and I, using equipment supplied
jointly by the Department and ourselves, produced a spraydried soy milk formula which was granted a patent by
the U.S. Patent Office, and which the American Medical
Association accorded its own highly valued seal of
acceptance for an infant formula.
“The first commercial plant was installed in Shanghai,
China, during 1936 and 1937. Although we were using
soy milk for feeding babies and institutional employees,
due to the high price of pasteurized cow’s milk there was a
challenge to install a soy dairy to produce a vegetable milk at
a low price.”
Note 1. This is the earliest document seen (Aug.
2013) that uses the term “soy dairy” to refer to a facility
which makes soymilk and related products from soybeans.
Continued. Address: Cedar Falls, Iowa.
1026. Hartz (Jacob) Seed Company, Inc. 1973? Hartz seed.
Stuttgart, Arkansas. 8 p. Undated. 28 cm.
• Summary: Contents: Introduction. Arkansas’ Grand Prairie:
a major seed producing area for soybeans, rice and oats.
Facilities. Research. Real estate and farm management.
Export.
Jacob Hartz Sr. (1888-1963), pioneer in the development
of soybean production in the South, founded Jacob Hartz
Seed Company in 1926 [sic, 1942] and later that year built
the first small seed cleaner in the State.
“More farmland in Arkansas is planted in soybeans
than any other crop... Jacob Hartz Seed Company contracts
upwards of one and one-half million bushels of Arkansas
Certified “Blue Tag” Soybeans each year. This seed is

produced by 150 Certified Seed Growers. The company’s
export operations have been directed into many areas of the
Pacific, especially for natto, tofu, and miso in Japan.
Photos show: A portrait of Jacob Hartz, Sr. (p. 1)
An early binder, pulled by a tractor, cutting oats. Modern
combines harvesting soybeans. An aerial view of the plants
elevators and offices in Stuttgart. Company President Jake
Hartz, Jr. with Dr. Curtis Williams in one of the company’s
three greenhouses. Address: P.O. Box 946, Stuttgart,
Arkansas 72160. Phone: 501-673-8565.
1027. Brim, Charles A. 1974. Soybean varietal development.
Tennessee Valley Authority, Bulletin Y-69. p. 39-42. March.
Soybean: Production, Marketing, and Use.
• Summary: Contents: Introduction. New varieties for South.
Genetic diversity suffers. Yield and quality goals. Variety
groupings: All purpose varieties, specific varieties, multiple
varieties, heterogeneous varieties. Use of mixtures. Hybrids
still a question. Way to fight diseases.
Soybean varieties from maturity groups 00, 0, and I “are
adapted to the long days of the northern latitudes... Varieties
grown in the North flower relatively early and continue to
increase in height and dry matter accumulation for several
weeks after flowering. These varieties are indeterminate.”
Determinate types are found more in the South. Most of the
soybean introduced initially to the southern states were used
for forage. Arksoy was the first variety planted in the south
which had satisfactory seed holding for combine harvesting.
The release of Ogden in 1942 in Tennessee, and Roanoke
in 1946 in North Carolina played a major role in placing
soybean production in the South on a reasonably sound
foundation. The introduction of Lee and Jackson varieties in
the early 1950s further strengthened this foundation.
Concerning hybrids: “One of the questions confronting
plant breeders working with self-pollinated species is
whether effort should be exerted toward developing
methods of producing hybrids for commercial production.
The utilization of hybrid vigor in soybeans is unattractive
at present because of the difficulty of obtaining cross seed
on an economical scale. The discovery of male sterility
in soybeans set off speculation that hybrid soybeans were
just over the horizon.” Address: Research Leader, Soybean
Production Research, USDA-ARS–North Carolina State
Univ.
1028. Byg, Delbert. 1974. Expert soybean harvesting:
A worthwhile commitment! Tennessee Valley Authority,
Bulletin Y-69. p. 84-93. March. Soybean: Production,
Marketing, and Use.
• Summary: Contents: Introduction. Reasons behind
progress: What is an expert? (one who can harvest soybeans
with a field loss of 3% or less), extra bushels mean more
dollars. Keys to efficient harvesting: Types of losses
(preharvest loss, gathering unit loss {shatter loss, stubble
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loss, lodge loss, stalk loss}, cylinder loss, separation loss),
operation of reel, positioning cutterbar, avoid excessive
ground speed, cylinder and separation losses. Cultural
practices that help. Pinpoint and measure losses. Operating
practices.
“Positioning cutterbar: Operating the cutterbar too high
above the ground is another common cause for excessive
bean loss. Bean pods, cut by the knife sections, will shatter
and many of the beans will fall to the ground. Also, pods
below the knife will be left on the stubble. The cutterbar
should be operated right on the ground in order to get all
the beans. However, doing this in a modern, self-propelled
combine is most difficult and frustrating... This creates the
need for another control–the automatic header control or
floating header, or better yet, a floating cutterbar extension
used in conjunction with the automatic header height sensing
unit. The floating cutterbar extension is as its name implies
free floating from the rest of the combine and it extends 8 to
10 inches ahead of the usual knife position on the combine
(figure 8). The floating feature allows the knife to cut the
bean stalk at 1 to 1.5 inches above the ground. This is 2½
inches closer to the ground than usual with the regular header
using automatic sensing controls.”

Photos show: (1) A combine with a floating cutterbar
extension. (7) Hydraulic cylinders which make it easy to
raise and lower the reel to suit crop conditions. (8) Side view
of the flexible floating cutterbar mounts ahead of and below
the original knife position. (10) Soybeans planted in ridges,
which can cause combining losses to skyrocket. Address:
Extension Agricultural Engineer, The Ohio State Univ.
1029. Gill, William R. 1974. Tillage and soybean root
growth. Tennessee Valley Authority, Bulletin Y-69. p. 66-72.
March. Soybean: Production, Marketing, and Use. [9 ref]
• Summary: Contents: Introduction. Tillage systems: Factors
to consider in no-till, some soils compact more easily, weed
control always important. Fertilization. Root growth: Tillage
can help root penetration. Soil compaction: Dry soils affected
less, get compaction in bands. Removal of root barriers:
Break up with chisel, different from subsoiling. Traffic
control. Conclusions. Address: Director, National Tillage
Machinery Lab., Auburn, Alabama.
1030. Hauser, Ellis W. 1974. New trends in weed control.
Tennessee Valley Authority, Bulletin Y-69. p. 62-66. March.
Soybean: Production, Marketing, and Use. [9 ref]
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• Summary: Contents: Introduction. Losses caused by weeds
in soybeans. Factors related to weed control: Competitive
capacity of the soybean plant, breeding for resistance to
weeds. New trends in weed control: Radiological, biological,
chemical control, mechanical control, systems of weed
control, the key to success.
The “introduction and use of herbicides accelerated
changes in the ecosystem. When a field is intensively treated
with herbicides for a number of years, some surprising but
predictable changes occur. Annual weeds best controlled
by herbicides begin to lose their dominance in the weed
population and begin to disappear. Taking their place will be
tougher annual weeds or perennial weeds, such as nutsedge
or nightshades. The succession always favors weeds harder
to control. As soybean specialists, we must anticipate and be
prepared to cope with these inevitable trends in weed shifts”
(p. 62).
“Herbicides can be categorized by time of application.
They are preplant, preemergence (applied at emergence or
crook stage of soybeans), and postemergence (applied as a
directed or over-the-top spray)” (p. 63). Address: Research
Agronomist, ARS-USDA, Coastal Plain Experiment Station,
Tifton, Georgia.
1031. Nave, W.R. 1974. New developments in machinery
to improve soybean harvesting efficiency. Tennessee
Valley Authority, Bulletin Y-69. p. 94-96. March. Soybean:
Production, Marketing, and Use.
• Summary: Contents: Introduction. Air-conveyor header
design (incl. a header equipped with a floating cutterbar).
Survey of harvesting losses from farmer-operated combines:
No excuse for big losses, some observations, header
component losses, air guard design.
“A 1927 Illinois survey showed that total harvesting
losses averaged 11.6%. As late as 1960, a more extensive
study in Ohio showed no reduction in total harvesting
losses. A survey of eight combines operated in the central
Illinois area in 1968 showed that field harvesting losses still
averaged 9.2%.” Today, even if the combine is adjusted
properly and the stubble height is low, combine operators can
experience harvesting losses of 8% or greater if harvesting
conditions are not ideal.
“In 1969 we tried an experimental air conveyor header
in an attempt to reduce header losses (harvesting losses
caused by the header). The standard grain platform of the
header was modified by moving the cutterbar forward 2
feet. A stream of air at the back of the cutterbar moved plant
material to the cross auger on the grain platform.” In 1970
an experimental, floating-cutterbar air conveyor header was
tested (p. 94). Address: Agricultural Engineer, ARS-USDA,
Urbana, Illinois.
1032. Reynolds, Gary. 1974. Let’s break the soybean yield
barrier. Farm Journal 98(3):21, 44. March.

• Summary: There is reason to believe that soybean yields
can be doubled in the next 20 years–if you [American
farmers] get the help you need from researchers and if you
give soybeans the attention they deserve.
The 1973 national average was 27.8 bu/acre–a disgrace,
up only 53% from 20 years ago, while corn yields are up
125% and grain sorghum yields have jumped a remarkable
220%.
But Wilbur A. Wassenburg (photo) and sons of Nemaha
Co., Kansas, made a remarkable 91.2 bu/acre last year on 5.2
acres of bottom land. “That’s the highest yield ever recorded
in a state contest.” A yield of 80.1 bu/acre was recorded in
Mississippi and 70.1 bu/acre in North Carolina. Other top
yields for 1973 range from 44.3 to 67.6 bu/acre.
So how do they do it? Scientists know that soybeans
give higher yields when the rows are much closer together
(thicker stands), with 15 inches between rows rather than the
typical 30 inches. Some record holders believe in shallow
planting–no more than 1½ inches–if the moisture is there.
And in inoculating seed at extra heavy rates. And in using
“better drills and precision planting.” Perhaps the quickest
and easiest way to increase yields is to cut harvest losses by
running your combine slowly and keeping the cutter bar low.
Harvest losses run from 2-3 bushels/acre and about 80% of
that occurs at the cutter bar. Of course, choosing the best
variety is crucial, “but don’t hold your breath waiting for
hybrids.” Even if breeders do manage to develop a hybrid, it
may not be commercially viable “because of exorbitant seed
production costs.”
Laurel Meade, former head of USDA’s Export
Marketing Service, notes that U.S. markets for soybeans
have grown by 600 million bushels since 1967 and he
predicts they will grow that much again by 1980–if farmers
focus on increasing their soybean yields. precision planting.
1033. Quick, Graeme R. 1974. A quantitative shatter index
for soybeans. Experimental Agriculture (England) 10(2):14958. April. Plus 1 unnumbered page with 5 photos at end. [5
ref]
• Summary: “The object of the study was to find whether
loss during combine harvesting was correlated with pod
shattering propensity of soybeans. Mechanical pod shattering
methods tested included vibration, impact, centrifugation,
pod traction and compression. The influence of variety and
moisture content on mechanically-induced pod shatter and
on header losses was studied. The pod suture compression
method was simplest to perform and, with respect to crop
moisture, gave results indicative of machine harvest shatter
levels. Such a standardized mechanical shatter index may
prove a useful criterion in soybean breeding selection for
harvest shatter resistance.”
“The first survey of soybean harvesting losses was
undertaken in 1927, but a recent review of subsequent
surveys showed that harvesting losses still averaged g per
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cent of total yield in the U.S. and had not markedly declined
since loss measurement began (Quick, 1972). Over 84 per
cent of the total harvest loss was gathering, or header loss,
most of which is found on the ground in the form of beans
shattered free of their pods,...” Address: Dep. of Agricultural
Engineering, Iowa State Univ., Ames, IA; Present address:
White Farm Equipment, Brantford, Ontario, Canada.
1034. Hammerton, John L. 1974. Weed control in
soyabeans. INTSOY Series No. 2. p. 97-108. Proceedings
of the Workshop on Soybeans for Tropical and Subtropical
Conditions (College of Agric., Univ. of Illinois at UrbanaChampaign). [19 ref. Eng; spa]
• Summary: Contents: Abstract (Spanish). Introduction.
Effects of weeds on soybeans. Weed floras (mainly those
reported from plantings in Jamaica and Trinidad). Weed
control: Herbicides, preplant incorporated treatments, preemergence treatments (the brand names of many herbicides
are given), cultural methods (such as rolling cultivators).
Conclusions.
Tables 1-4 show the effects of weeds on yields. “In
general, absence of weed control reduces yields by about
50%, though I suspect that losses could go much higher
given certain weed floras and/or environmental checks.”
Much “greater attention needs to be given to crop
rotation [for weed control], particularly where relatively
large-scale mechanical production of food (and other shortterm) crops is considered.” Farmers should be aware of
the damage of some herbicide residues to soybean yields.
“Soyabeans are particularly sensitive to triazine residues:
heavy applications of atrazine, for example, should be made
to a preceding corn crop.” Address: Univ. of the West Indies,
Mona, Kingston, Jamaica.
1035. Siemens, John C.; Hirning, Harvey J. 1974. Harvesting
and drying soybeans. Illinois College of Agriculture,
Cooperative Extension Circular No. 1094. 12 p. Aug.
• Summary: Contents: I. Soybean harvesting. Where
harvesting losses occur: Preharvest losses, gathering
losses, threshing, separating, and cleaning losses. Weed
control is essential. Have combine ready ahead of time.
Combine adjustments. Header adjustments. Operating
practices. Measure your losses. What are reasonable loss
levels? I. Drying soybeans. High temperature drying.
Address: 1. Assoc. Prof.; 2. Asst. Prof. Both: of Agricultural
Engineering, Illinois.
1036. Stone, David E. 1974. Profile: Francis E. Calvert
pioneer of soybean protein. Food Engineering 46(10):40, 42.
Oct.
• Summary: Francis Earle Calvert was born in 1912 in
Cambridge, Massachusetts. He was selected by Henry
Ford to be part of a special group attending Ford’s Wayside
Technical School in Sudburry, Massachusetts. There was

no tuition–a Godsend during the Great Depression. Then
he attended Ford’s Edison Institute at Dearborn, Michigan.
Calvert’s introduction to the soybean came directly
from Ford himself–in the early 1930s. One day the great
entrepreneur dropped in lugging a 100-pound sack of
soybeans, saying that there must be something valuable in
them since Orientals had been using them for 4,000 years.
He challenged the young students to find out how to use
them.
He and his young co-workers at the Greenfield Village
laboratory had developed a destructive distillation process.
It decomposed the soybeans using heat in a closed container.
Later Calvert helped to design a new solvent extractor for
soybean built like an Archimedes screw; it removed soybean
oil using a counter-current solvent. Soon Calvert, and
colleague Robert Boyer, were making spun protein fibers for
upholstery in Ford cars, as well as plastic car parts.
Because soybeans were hard to get, the young men
had to grow their own. They planted several thousand acres
of soybeans, then had to develop mechanical equipment
to harvest them. Now they set out to adapt them to human
consumption. In 1936 the lab delivered fortified soymilk to
Dearborn families, made a soy sherbet that was sold in the
Ford employee cafeteria, and canned green soybeans for use
as a vegetable.
Why do soybeans have a bitter taste? Its a survival
mechanism.
The Drackett Corporation hired Calvert, and shortly
thereafter they purchased the Ford Textile Fiber Division.
They put Calvert in charge of basic protein research. In 1949
he was appointed research director at Drackett. In 1962
Calvert joined Ralston Purina Co. in special soy products
research. He retired in Aug. 1973. Address: Product Mgr.,
Food Protein Div., Ralston Purina Co.
1037. Chagauramas Agricultural Development Project. 1974.
Mechanized production of corn, soyabean & sorghum: Final
report of the activities of the pilot commercial farm carried
out in 1971 to 1974. Macqueripe (Chagauramas), Trinidad:
CADP. Dec.
• Summary: In 1968 when Dr. Eric Williams, the Prime
Minister of Trinidad and Tobago, visited West Germany, he
requested technical assistance for his country’s agricultural
sector. “Of the several projects put forward, final approval
was given by both Governments to the present project–
Establishment of a Pilot Commercial Farm and a Plant
Breeding and Seed Production Station. Chaguaramas (Tucker
Valley) was chosen as the ideal site for the Project,... The
Project was named Chaguaramas Agricultural Development
Project (CADP). The first Director, Prof. Brucher, arrived
in early December, 1971, to initiate the Project. Actual land
clearing began on 7th January, 1970.”
Soybeans tested on 4.20 acres (1.70 ha) produced 3,360
lb or 800 lb/acre (897 kg/ha; 13.3 bushels/acre). This is yield
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is quite low. Address: Chagauramas, Trinidad.
1038. Quick, Graeme R.; Buchele, Wesley F. 1974. Reducing
combine gathering losses in soybeans. Transactions of
the ASAE (American Society of Agricultural Engineers)
17(6):1123-29. Nov/Dec. [6 ref]
• Summary: “The engineers who had advanced the use of
the combine in soybeans also conducted field loss surveys
subsequent to those first successful trials. A review of
soybean losses published in the U.S. since 1925 showed that
harvesting loss has averaged 9 percent of total yield and has
declined very little (Quick 1972). About 85 percent of this
combine loss was found to be at the header, primarily due to
the action of the reciprocating cutterbar. Cutterbar-induced
losses accounted for around 80 percent of gathering, or
header loss (Quick 1970 and Dunn 1972).
“The results of five seasons of field testing and header
research at Iowa State University 1967-1972 are summarized
in this paper in four divisions:
“1. Crop management.
“2. Combine operation.
“3. Header attachments and modifications.
“4. Pertinent crop characteristics.”
“Conclusions: The cutterbar was found to be the chief
constraint on combine capacity in soybeans. The most
effective header attachments and modifications were those
which assisted in or improved the crop cutting action and
reduced header losses accordingly.
“A substantial improvement in soybean harvesting
efficiency could make a modest improvement in the national
yield level, but a header design that substantially reduces
gathering losses would make a large difference in the
farmer’s profit picture.
“A competent operator in a good crop year could reduce
header losses to one-half or even one-third the 9 percent
U.S. average loss by harvesting early, operating when crop
moisture is higher, and traveling slower (Byg and Johnson
1970). Narrow-row cropping is a positive aid in the Northern
States.
“The recent rise of the soybean crop to the fore in U.S.
agriculture might be expected to hasten the widespread
adoption of header attachments such as the floating cutterbar
and contribute to improved management and harvesting
practices. But the ultimate reduction in soybean gathering
loss may depend on the plant breeder.” Address: Research
Associate, Iowa State Univ.

seed pays big dividends: Asgrow handling a big plus, seed
quality, Asgrow handling, new plants, seed sizing, uniform
seed size, tolerance to diseases (especially Rhizoctonia and
Fusarium) and herbicides, genetic purity, germination and
vigor (cold test, growth rate test, accelerated aging test).
New exclusive Asgrow soybeans (for 1975): A2440, A2340,
A2770, A3300, A3440. Crop management: Seven steps that
can increase your soybean yields.
Note: This may be Asgrow’s first soybean catalog.
“Encouraged by the Plant Variety Protection Act [PVP Act]
and anticipating the changing demands and decisions that
you will be making, Asgrow has made a firm commitment to
the soybean industry.
“Asgrow is committed. And, we have a headstart
because several years ago we made a commitment... to
unrelenting research, to new and expanded production
facilities, to expert personnel.
“Seed Quality: Asgrow is convinced that soybean seed
quality is an integral part of maximizing soybean production.
That’s why our new soybean plant at Oxford, Indiana, and
the new plant at Clarion, Iowa, which is to be completed in
1975 are designed with the finest, most up-to-date equipment
in the industry.”
Contains many color photos including: (1) A large sign
standing in a field of soybeans: “Asgrow seed research
plot. Welcome. New! Soybeans (front cover and p. 8). (2)
A soybean breeder with tweezers holding a soybean flower
between his thumb and forefinger: “Emasculation of the
immature soybean flower, the first step toward a new variety”
(p. 3). (3) An aerial view of the winter nursery at Delray
Beach, Florida. It enables Asgrow to grow two additional
crops each year thereby accelerating the research process
(p. 3). (4) A tall, metal spiral separator, “the final quality
checkpoint in the processing plant. The seed revolves in the
separator (see inset) with the good seed staying to the outside
and moving onto bagging, while the small or cracked seed
drops out during the process.” (4) A tractor pulling a planter
(p. 14). (5) Spraying a field of newly planted soybeans with
herbicide (p. 15). (6) A combine harvesting a field of mature
soybeans (p. 15). (7) A bag of Asgrow soybean seeds. A
photo on the back cover shows a bag of Asgrow Soybean
Seeds.
Note: This is the earliest document seen (Jan. 1998)
that uses the term “Agronomic Division” in connection with
Asgrow. Address: Subsidiary of The Upjohn Company,
Agronomic Div., P.O. Box 2010, Des Moines, Iowa.

1039. Asgrow Seed Company. 1974. How Asgrow is
committed to... increasing your soybean needs. Des Moines,
Iowa: The Upjohn Company. 15 p. Undated. 28 cm.
• Summary: Contents: You, Asgrow, and the soybean
industry: Introduction, seed quality, crop management, five
new soybeans for 1975, commitment. Research: Higher
yields, seed quality, the research goal. Why quality soybean

1040. Coker’s Pedigreed Seed Co. 1974. Coker’s soybean
catalogue for Southern soybean growers. Hartsville, South
Carolina. 8 p. 28 cm.
• Summary: Robert R. Coker is company president. Josh
J. Stanton, Jr. was appointed director of Coker Soybean
Research and head of the Soybean Division in 1972. Stanton
graduated from North Carolina State University, joined
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Coker’s small grain breeding staff in 1959, then served as
plant breeder in the company’s Cotton-Soybean Division
from 1966-72.
“First hybridized U.S. varieties” (p. 3): “Our first
efforts to evaluate [soybean] varieties, and then improve
them through selection techniques, occurred in the 1920s.
The 1937 USDA Yearbook (See: Morse, W.J.; Cartter, J.L.
1937. “Improvement in soybeans.” Yearbook of Agriculture
(USDA) p. 1154-89. For the year 1937. See p. 1188) refers to
our development of Oloxi, PeeDee [Pee Dee], and Yelredo
varieties from crosses. There is no known record of other
varieties being developed in the U.S. by hybridization before
that year.”
A table (p. 3) shows soybean varieties developed by
Coker’s Pedigreed Seed Company: Oloxi–prior to 1940
[actually by 1937]. Pee Dee (Coker 31-15)–prior to 1940
[actually named Coker 31-15 by March 1934 and Pee Dee
by 1937]. Yelredo (Coker 31-19)–prior to 1940 [actually
named Coker 31-9 by March 1934 and Yelredo by 1937].
Majos–1946. Yelnando–1947. Hampton–1962 (Footnote:
Original cross made for Coker’s Pedigreed Seed Company
by Dr. E.E. Hartwig, USDA). Stuart–1964. Coker Hampton
266–1964. Coker 240–1965. Coker 102–1967. Coker 208–
1968. Coker 318–1970. Coker Hampton 266A–1970. Coker
136–1974. Coker 338–1974.
Pages 4-5–Coker 136–A new early maturing soybean for
early planting.
Pages 6-7–Coker 338–A new high-yielding full-season
soybean for the Lower South.
Page 8–Coker Hampton 266A–Southeast’s most widely
planted Group VII maturity soybean!
Coker now also has offices in Tunica, Mississippi, and
Lubbock, Texas.
Photos show: (1) Josh Stanton standing in a field of
soybeans holding a bunch of soybean plants (cover). (2) A
breeding nursery with the plants just emerging. (3) A large
New Holland combine harvesting a field of soybeans. (4)
Portrait of Robert Coker, President (p. 2). (4) Portrait of Josh
Stanton. (5) Stanton in the field talking about soybeans with
visitors at a Coker Field Day near Tunica, Mississippi. (6)
Coker’s new Soybean Research Center at Hartsville (p. 3).
(7) A small, self-propelled plot harvester used for soybean
research plots and small increase blocks. It “can be cleaned
out quickly, enabling us to handle many selections in a short
time.” (8) Equipment in a Coker laboratory that can screen
many selections rapidly and efficiently for high protein. (9)
Robert Coker, President, standing in a field of new Coker
338 soybeans. (10) Dr. J.W. Neely (former director of Coker
research and now retired) and Bill Howle (production
manager) standing in a field of Coker Hampton 266A
soybeans. (11) A bag for soybeans “bearing Coker’s familiar
Red Heart Trademark.”
Note: This catalog was received by the USDA National
Agricultural Library on 27 Sept. 1974.

This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
1041. Quick, Graeme R.; Montgomery, George F. eds.
1974. Bibliography on combines and grain harvesting:
Citations from the international literature on the engineering,
biological, and economic aspects of the harvesting of crops
for grain and seed. St. Joseph, Michigan: American Society
of Agricultural Engineers (ASAE). iii + 71 p. Index. 28
cm. Under the auspices of the PM 53 Grain Harvesting
Committee of the American Society of Agricultural
Engineers. [1875* ref]
• Summary: Contents: Cover. Title page. Preface.
Bibliography:
1. General: 1.1 Textbooks, standards, monographs and
other tomes. 1.2 Historical aspects. 1.3 Harvest machinery
management, marketing and economics.
2. Technological: 2.1 Combine design and development:
general. 2.2 Combine testing. 2.3 Combine operation,
performance and safety. 2.4 Combine power requirements,
transmissions etc. 2.5 Controls: operator’s & automatic;
monitors, instrumentation. 2.6 Plot combines: Specialized
combines & grain harvesting equipment for research plots,
etc.
3. Gathering: 3.1 The reel. 3.2 Cutting fundamentals, the
cutterbar or sickle. 3.3 Pickers, pickups & other gathering
systems. 3.4 Gathering performance & general articles on the
header. (See also section 5.5–conveying and handling).
4. Threshing: 4.1 The threshing process–fundamental
investigations. 4.2 Conventional threshing, performance
studies. 4.3 Conventional threshing, damage studies. 4.4
Non-conventional threshing, shelling, etc.
5. Separating & Cleaning: 5.1 The fundamental
processes of separating, cleaning & sorting–theoretical. 5.2
Straw walkers, shakers & separators. 5.3 Sieves, riddles,
screens & cleaners. 5.4 Fans, aerodynamic separation &
cleaning. 5.5 Crop chopping, conveying and handling.
6. The Crop–Physico Mechanical Properties: 6.1
Shattering & threshing phenomena. 6.2 Influence of moisture
content on physical properties. 6.3 Aerodynamic properties.
6.4 Physical properties of the grain or seed only. 6.5
Properties of plant parts other than the grain.
7. Grain Damage: 7.1 Grain damage standards and
analytical studies. 7.2 Grain and seed damage during
harvesting, handling and threshing.
8. Author Index. Address: Ontario, Canada.
1042. Bernard, R.L. 1975. Soybeans in the People’s Republic
of China. Soybean News (NSCIC) 26(2):1, 3-4. Jan.
• Summary: “Dr. Richard L. Bernard, ARS-USDA
[Agricultural Research Service] and the University of
Illinois, visited the PRC [People’s Republic of China] in
August-September, 1974. He was a member of an American
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Plant Science delegation which consisted of ten scientists
and two Americans who are specialists on China. Dr. Bernard
is in charge of the U.S. world soybean germplasm collection.
In an interview with your editor, Dr. Bernard expressed the
following observations.
“The purpose of the trip, sponsored by the Chinese
Association of Agriculture, was to initiate contact with
Chinese plant scientists to encourage and implement future
exchange of scientific information and plant materials. For
twenty-five years there has been very little exchange between
the U.S. and PRC.
“The soybean is very widely grown in China. However,
it is considered to be a major commercial crop in only the
three northeastern provinces. Large amounts of soybeans
are sold from that area to the state for making traditional soy
food products such as soy sauce and various bean curds for
sale throughout China. These foods represent an important
high-protein part of the diet. Soy product foods are in such
demand in the Shanghai area that they are the main food
items which must be rationed in the markets there.
“In most of eastern China soybean plants can be seen
growing in waste areas, gardens, and small fields even where
it is not a major crop. In the Peking and Sian areas, the
ripe seeds are used in food products usually by the grower
himself or at least within the commune. In the Nanking,
Shanghai, and Canton areas, the soybean is used as a green
vegetable in addition to using the ripe seeds. Large quantities
of soybeans are sold in the market when they are in the green
pod stage. In some areas the soybean seed or the whole
plant is used for livestock feed. The plant is also used for
green manure or hay as it was in this country on much of our
acreage until World War II.
“Cropping practices: In the Northeast, soybeans are
planted in late April or May and harvested in September and
October. The season is considered too short to permit double
cropping. Seeds are planted 5 cm deep on top of ridges
formed about 20 cm high and 60 cm apart (24 inches). Ridge
planting keeps excess water from the seedlings and provides
a warmer seedbed in early spring. A good plant population is
about 170,000 plants per hectare. That is only half the U.S.
rate.
“Planting is done by hand or with a planter. Handthinning is often practiced. Manure is applied at the rate of
30 to 40 tons per hectare (2.471 acres). Soybeans are rarely
irrigated in this area. Hand weeding is the common practice
but some herbicides are used on highly mechanized farms.
Soybeans are usually harvested with a hand sickle, and after
a little drying are threshed with an electrically powered
cylinder thresher.
“An unusual planting pattern was observed in central
Kirin province where virtually all soybeans are intercropped
with corn. Six to eight-row strips of soybeans are planted
between much wider strips of corn.
“In other areas of eastern China the ways of growing

soybeans are as varied as the climate, topography and
cropping systems into which they must fit. Soybeans, more
than any other crop, are used to plant in what otherwise
would be wasted land. They are seeded along ditch banks,
stream banks, terrace walls, roadsides, paddy dikes, field
margins and any other odd shaped piece of land too small or
too steep for commercial crops. ‘Normal’ cultural practices
are almost non-existent under these conditions. Weeds are
sometimes controlled by hand clipping or with grazing
livestock. Although soybean stands and growth are poor,
some food or feed is produced from land which would
otherwise be unproductive.
“Soybeans are found throughout China with some
small fields in most areas. Soybeans are intercropped with
corn or sorghum in the North and with fruit trees, bananas,
mulberries, etc. in the South. Everywhere soybean plants are
seen in small gardens around farm homes, and are often the
predominant plant in the garden. Soybeans may be double
cropped after winter grains in the North. In the South two
crops are possible.
“Breeding: The major soybean breeding center Dr.
Bernard visited was the Kirin Academy of Agriculture
at Kungchuling. Two other stations visited were the
Genetics Institute in Peking and the Northwest College of
Agriculture located west of Sian in Shensi province. There
are other breeding centers in the northeastern provinces of
Heilungkiang and Liaoning. There may be only a few small
breeding or testing programs elsewhere in China.
“Soybean breeding has evolved since 1949 from an
early stage when local varieties were gathered, evaluated and
superior selections were popularized to the present stage.
They now develop improved varieties through intervarietal
hybridization followed by pedigree selection. Approximately
80 percent of the soybeans seeded in Kirin province are
improved varieties developed at academies or agricultural
colleges. In other parts of China where soybeans are not an
important commercial crop, local varieties are much more
dominant.
“Soybean breeding was started at Kungchuling after
1949 by first collecting local varieties. In 1956 growers
throughout China were asked by the Ministry of Agriculture
and Forestry to collect local varieties. At Kungchuling the
better local varieties were identified and promoted. Kirin
local varieties have a growing period ranging from 110 to
140 days and seed size ranging from 10 to 20 grams per 100
seeds” (Continued). Address: Univ. of Illinois.
1043. World Farming. 1975. The goal: Hybrid soybeans.
17(1):20. Jan. Adapted from Agricultural Research magazine
(May 1975, p. 11). [1 ref]
• Summary: “For years plant breeders have pressed toward
an elusive goal: a hybrid soybean that would overcome
current yield and production barriers. A recent discovery by a
plant breeder brings the goal a step nearer.
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“ARS plant breeder Charles A. Brim and colleagues at
the North Carolina Agricultural Experiment Station, Raleigh,
have demonstrated the inheritance of male sterility in
soybeans, and have developed a soybean line possessing the
male-sterile character. Although it is not the soybean needed
to vitalize economic commercial production, it does have
the male-sterile character needed for developing new plant
material. Dr. Brim stresses that male sterility should not be
confused with cytoplasmic sterility, the breeding tool used in
developing hybrid maize.
“Here’s how plant breeders exploit the male-sterile
character. Normally, soybeans are self-pollinating: that is,
each flower has a fertile male and female organ. The pollen
is shed and fertilization occurs before the flower opens.
In order to generate the variability needed for selection
that is not generated with self-pollination, flowers must
be hand-pollinated. This requires removal of pollen that
may be on the flower and introducing pollen from another
source. Pollination by hand is, of course, expensive and time
consuming.
“In a male-sterile plant the pollen is inviable [not viable]
but the female part of the plant is fertile, so these plants can
serve as the female parents in a cross. They cannot pollinate
themselves, but can be planted close to male-fertile plants
and natural crossing will occur.
“A plant breeder can therefore avoid hand pollination
merely by interplanting the intended male-fertile and malesterile parents and relying on insects to transfer fertile pollen
to the female parent plants.
“’With this technique,’ explains Dr. Birm, ‘a plant
breeder can make more crosses in a year than he could
have gotten in a lifetime before.’ Hand pollination usually
produces one to two seeds per cross, but with the malesterile system, literally hundreds of cross seeds can be
obtained at much lower cost to the breeder. This technique,
then, can hasten the development of soybean lines with the
economically important characteristics that farmers want.
“Potential benefits from easier hybridization of soybeans
include resistance to disease, shattering, and lodging, as well
as increased yields–benefits which bolster bank accounts for
farmers, and provide a better final product for consumers.
“Dr. Brim points out that already there are lines
of soybeans with the kind of yield potential needed to
substantially raise the U.S. average yield of about 71 kg/
ha, with top producers averaging over 102 kg with available
varieties.
“Cross breeding can make it possible to improve on the
102 kg yield, but even if this yield is just maintained, raising
the U.S. yield average to 102 kg would bring growers an
extra US$70 per hectare, or over U.S. $3 billion at current
soybean prices. The big challenge is to develop varieties with
even higher yield potentials.
“A major question remains: Is there a hybrid soybean?
‘No,’ says Dr. Brim, ‘this is a first, fumbling step, and we

have a long way to go.’ The fact remains, however, that this
ARS research advance may make it possible to break down
old barriers to improved soybean yields.”
A large photo shows: “Fertile lines of experimental
soybeans are harvested with a specially designed plot
harvester.”
1044. Asgrow Seed Co. 1975. Asgrow recommends: 7 steps
to help you increase soybean yields by 15 to 20%–or more
(Ad). Soybean Digest. Feb. p. 12-13.
• Summary: 1. Select superior varieties. 2. Use seed
produced with utmost care. 3. Plant carefully at the proper
depth and time. 4. Match seeding rate to row widths. 5.
Maintain adequate soil fertility. 6. Control weeds and insects.
7. Reduce harvesting losses.
“New Soybean Management Manual available!
Ask your Asgrow representative for your free copy of
the comprehensive, new Soybean Management Manual
that details these and other yield-improving management
practices.
“Ask him, too, for complete information on the five
new Asgrow brand soybeans introduced this year and take
another step toward increasing soybean yields.”
Color photos show: A bag of Asgrow soybean seeds.
Rows of soybeans growing in a weedless field. A combine
harvesting soybeans. Address: Subsidiary of The Upjohn
Company, Agronomic Headquarters: P.O. Box 2010, Des
Moines, Iowa 50310.
1045. Fadhil-Alzubaidi, -. 1975. Planting soya bean in
Iraq. INTSOY Series No. 6. p. 212-14. D.K. Whigham, ed.
Soybean Production, Protection, and Utilization: Proceedings
of a Conference for Scientists of Africa, the Middle East, and
South Asia (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: “In the past, soya bean was unknown to Iraqi
farmers and its cultivation was not practiced on the state
farms and it was not used by the technicians. It was known
only theoretically in colleges and agricultural institutes.
Within the last four years, however, soya bean cultivation has
been started in Iraq in the form of tests by Iraqi agricultural
technicians. Broad research studies and scientific tests
have been initiated to find out the best ways of soya bean
cultivation in Iraq and many training stations have been
opened (in Mosul, Alhawijah, Suweira, Allatifiyah, Abu
Guraib). The varieties that have been cultivated are Lee and
Bragg.
“The General State Company for Plant Production
planted 2,000 donum (1 donum = 0.25 ha) of soya bean in
Suweira during the planting season of 1974, to find out the
best methods for cultivation, including the best system and
time for planting, and the machinery needed.”
A table of the results from the “wettable system” in 1974
shows that the soybeans were first planted on June 5.
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Another table (p. 213) of a 1973 test on Allatifiyah farm,
where Bragg and Lee varieties were planted, shows that
Bragg was first planted on 12 April 1973.
“Summary: Based on the planting at Suweira in 1974,
the following conclusions have been reached: 1. The
wettable system [using a cotton seed drill] is the best way
of planting soya bean. The furrowing system using the grain
seed drill is also successful... 4. The best time for planting
soya bean is June.”
Note: This is the earliest document seen (Dec. 2007)
concerning soybeans in Iraq, or the cultivation of soybeans
in Iraq. This document contains the earliest date seen for
soybeans in Iraq, or the cultivation of soybeans in Iraq (12
April 1973). The source of these soybeans was probably
INTSOY, at the Univ. of Illinois, USA. Address: Agricultural
Engineer, General State Co. for Plant Production, Baghdad,
Iraq.
1046. Hart-Carter. 1975. Hart-Carter floating cutter bar: Gets
“down” to business (Ad). Soybean Digest Blue Book. p. 175.
March.
• Summary: This combine features a “floating cutter bar
extension.” The cutter bar flexes and bends. “It is the perfect
profit partner for the popular Hart-Carter pickup reel.”
Address: 1501 1st Ave., Mendota, Illinois 61342.
1047. Curry, R. Bruce; Baker, C.H.; Streeter, J.G. 1975.
SOYMOD I: A dynamic simulator of soybean growth and
development. Transactions of the ASAE (American Society
of Agricultural Engineers) 18(5):963-68, 974. Sept/Oct. [42
ref]
• Summary: “Simulator of soybean growth A and
development (SOYMOD I) has been developed using basic
environmental inputs (temperature, radiation, wind and
rainfall). Basic physiological processes considered were
photosynthesis, respiration, dry matter/nitrogen ratio control
of assimilate partitioning, and evapotranspiration. Outputs
include weight, carbohydrate and nitrogen content of plant
parts as function of time. This simulator was validated using
field data from Wooster, Ohio and the results are adequate for
the stage of model development. The basic first generation
simulator is being modified to include translocation and
better photosynthate and ET sub-models in order to improve
its performance.”
“The model was programmed using DSL (Digital
Simulating Language), a continuous modeling language
adamted to a General Automation 18/30 32K computer.”
Address: Ohio Agricultural Research and Development
Center, Wooster, Ohio.
1048. Soybean Digest. 1975. Management decisions by
computer. Oct. p. 4-5.
• Summary: Discusses how Jim Moseley a Purdue graduate,
uses computers to help him make farm decisions in areas

such as financial planning, hog management, whether or not
to buy a nearby farm or large farm machinery. Also discusses
universities that have developed computer programs to help
farmers make management decisions: Iowa State, Oklahoma
State, Michigan State, and Purdue.
Note: This is the earliest article seen (Jan. 2004) about
computers in Soybean Digest.
1049. Nave, W.R.; Yoerger, R.R. 1975. Use of air-jet
guards to reduce soybean harvesting losses. Transactions
of the ASAE (American Society of Agricultural Engineers)
18(4):626-29. [9 ref]
• Summary: Harvesting is one of the most critical steps in
profitable soybean production. In 1973 the U.S. produced
1,500 million bushels of soybeans. At a price of $6 per
bu, soybean producers could save $360 million each year
if harvest losses were reduced from a level of 8% to 4%.
Since 1968 USDA and University of Illinois researchers
have concentrated on improvements in soybean harvesting
equipment.
An air-jet device for reducing soybean harvesting loss at
the combine cutterbar was designed and tested. On a 15-foot
header equipped with a floating cutterbar, at soybean seed
moisture contents below 13%, air jets reduced header losses
by 45% in 30-inch rows and by 67% in 8 inch rows. “The
adoption of the floating cutterbar and air-jet concept by the
farm equipment industry could reduce soybean harvesting
loss to less than 3 percent regardless of plant moisture at
harvest. This reduction in harvesting loss could result in a
saving of 134 kg/ha (2 bu/acre) of soybeans for producers
with soybeans averaging 2.7 Mg/ha (40 bu/acre).” Address:
1. Agricultural engineer, Regional Soybean Lab., North
Central Region, Agricultural Research Service, USDA; 2.
Professor, Agricultural Engineering Dep., Univ. of Illinois.
Both: Urbana, Illinois.
1050. Gray, Roy Burton. comp. 1975. The agricultural
tractor: 1855-1950. Revised ed. St. Joseph, Minnesota:
American Society of Agricultural Engineers (ASAE). 91 +
60 p. Illust. Index of manufacturers. Index of brand names.
28 cm.
• Summary: This remarkable is packed with amazing
illustrations of tractors and steam plows from as early as
1849.
First published in 1954 under the title Development of
the Agricultural Tractor in the United States. In this 1975
edition, the original format was completely revised. The text,
however, remains true to the original, except where altered
to fit the new format. One substantial change was made,
with the addition of two indexes (Manufacturers, and brand
names) following Part II.
Contents: Part I–1855-1919: Introduction. The
beginnings of mechanical power (1705+). Self-propelled
steam engine (traction engine). Some steam tractors
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(1877-1919, with photo and year of introduction of
each). Functional units of steam traction engines. Early
internal combustion engines and tractors. V. Early tractor
development (1889+). Some early gasoline tractors (year by
year from 1889, with photos): Ignition systems, lubrication,
governing and carburetion, cooling, clutches, transmissions,
wheels and tracks (type and arrangement), miscellaneous.
VI. Track-type tractors.
Part II–1920-1950. Introduction. Tractor development in
the 1920’s (year by year from 1920, with photos). Table 1 (p.
1) shows the number of tractor companies, tractors produced,
and number of horses and mules on farms, 1904-1920. The
number of tractors produced jumped from 2,000 in 1909 to
62,742 in 1917, to 203,207 in 1920. This table is continued
(Table 2, Part II, p. 21) for the years 1921-1930. The number
of horses on farms peaked in 1919 at 26.436 million. The
number of tractor companies peaked in 1921 at 186. Table
3 (p. 21) shows the U.S. Census of tractors on farms in
1920, 1925, and 1930. In the latter year, the top five states
were Illinois (69,628), Kansas, Iowa, Ohio, and Wisconsin
(50,173). Table 4 (p. 29) shows number of tractors on farms
from 1925-1935.
The word “tractor” first appeared in 1890, in U.S.
patent No. 425,600 issued on a tractor invented by Geo. H.
Edwards of Chicago. It next appeared in 1906 as a popular
replacement for the longer expression “gasoline traction
engine,” in an ad for a tractor made by the Hart and Parr
Co. of Charles City, Iowa. This company is credited with
having built the first successful internal combustion engine
tractor and founding the gasoline tractor industry. In 1907
the Ford Motor Company of Detroit, Michigan, produced
an experimental tractor using some of the parts from a Ford
car and a binder (p. 23). A photo of the 1906 Ford tractor
and a 1906 International Harvester tractor appear on p. 25.
In 1917 the Ford Motor Co. introduced its Fordson tractor; it
was not called a “Ford” because that name had already been
preempted by a competing firm, the Ford Tractor Company
of Minneapolis, Minnesota (p. 50, 52).
“In 1918, the United States, in its second year of war,
was faced with an acute shortage of labor and work animals.
The farm tractor played an important part in meeting the
situation and that year 132,000 tractors were produced.” The
Fordson accounted for more than 25% of all these tractors.
In 1918 Ford announced that its Fordson tractors would be
sold only to state and national governments. But some were
also sold through Ford auto dealer agencies. By August 1920
Ford claimed that 100,000 Fordsons had been sold (p. 53).
A nationwide depression in 1921 reduced the demand for
tractors. In 1921 the low-priced Fordson accounted for about
50% of U.S. tractor production; and in 1923 and 1925 more
than 100,000 Fordson tractors were produced each year, or
60 to 75% of the tractors produced by all companies. “After
1925 with returning normalcy augmented by the influence
of the general purpose tractor, Fordson production decreased

and its manufacture was finally discontinued in this country
in 1928.” It continued to be made at the Ford plant in Cork,
Ireland (until about 1931), and imported to the USA. General
purpose tractors were produced by International Harvester
Co. (their important Farmall 20 line was launched in 1922),
Oliver Farm Equipment, Massey-Harris, MinneapolisMoline, Case, and Allis-Chalmers.
Based on the number of entries in the Manufacturers
Index, the most important tractor makers (listed
alphabetically) were: Allis-Chalmers Co. (2.6 lines of
entries), Avery Farm Machinery Co. (2.4), J.I. Case Co.
(3.1), Caterpillar Tractor Co. (1.5), Cleveland Tractor Co.
(1.8, Cletrac), John Deere Tractor Co. (2.0). Ford Motor Co.
(1.5, Fordson). Hart-Parr Co. (1.7), Huber Mfg. Co. (1.6),
International Harvester Co. (3.2, Farmall), Massey-Harris
Co. (1.5), Minneapolis-Moline Co. (2.7, Universal), M.
Rumely & Co. (1.5), and Russell Tractor Co. (1.7 lines).
Pages 2-4: “By 1870 farming was becoming an industry
in which more and more power was needed. In that year
more than 2,000 establishments were manufacturing
farm machines valued at $48,000,000. Twenty one years
previously (1849) when many experiments were being
conducted to apply steam to agriculture.
Pages 23-25: In 1907 the Ford Motor Co. of Detroit,
Michigan, produced an experimental tractor using some of
the parts from a Ford car and a binder (page 25)...
“The origin of the word ‘tractor’ is credited to the year
1906 and popular establishment of the name ‘tractor’ to
replace the longer expression ‘gasoline traction engine’ is
commonly attributed to Chas. W. Hart and Chas. H. Parr of
Charles City, Iowa, who are credited with have built the first
successful internal combustion engine tractor and founding
the gasoline tractor industry...” Address: Former Head, Farm
Machinery Section, Agricultural Engineering Research
Branch, USDA.
1051. Mihov, Minko. 1975. Mehanichno pribirane na
zarnebobvite kulturi, obzor [Machinery for bean cultivation,
a review]. Sofia, Bulgaria: SSA G. Dimitrov. 126 p. [100 ref.
Bul; rus; eng; ger]*
Address: Bulgaria.
1052. Schlebecker, John T. 1975. Whereby we thrive: A
history of American farming, 1607-1972. Ames, Iowa: The
Iowa State University Press. x + 342 p. Illust. Index. 24 cm.
Summarized in Soybean Digest, Sept. 1975, p. 42. [175* ref]
• Summary: An excellent historical overview of the
social, economic, and technological aspects of commercial
agriculture in America. Discusses: The tractor appears, 18921914 (p. 199-205). Development of oleomargarine (p. 274).
Discovery of vitamins and their use in oleomargarine (p.
274-76, incl. Casimir Funk and Elmer V. McCollum). Food
for Peace–The new markets, 1945-1972 (p. 284-87): Public
Law 480 (Agricultural Trade Development and Assistance
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Act, 1954), price supports, the Soil Bank. Harvesting
machinery (incl. combines for soybeans, p. 247, 297).
Advances in animal nutrition and additives (p. 306-09, incl.
soybean meal, concentrated feeds, vitamin B-12, antibiotics,
the synthetic hormone diethylstilbestrol {stilbestrol}–by
1954 some 80-85% of all beef cattle were on stilbestrol; it
was prohibited late in 1972 as a possible cause of cancer in
humans).
The section on “Grain harvesters” states (p. 247):
“The binder and the stationary thresher remained the chief
machines for harvesting and threshing of the U.S. grain crop
from 1914 to 1945. The combine had appeared in the 19th
century, but it did not dominate grain harvesting until World
War II.
“In 1930, manufacturers added pneumatic tires to
tractors and the combine found new favor because of the
lighter weight and faster operation the tires made possible.
Soybeans, which became an important crop in the 1920s,
could be harvested with the combine. In 1928, Illinois
farmers used 400 of the machines in their soybean fields.
In 1937, manufacturers sold more than 28,000 combines.”
Address: Curator, Agriculture & Mining, Smithsonian
Institution. Formerly Assoc. Prof. of History, Iowa State
Univ. until 1965.
1053. Singh, T.P. 1976. Seed quality in soybeans. Tropical
Grain Legume Bulletin No. 3. p. 10-12. Jan. [9 ref]
• Summary: “Germinability of soybean seed is of major
concern in the development of soybean as a crop in the
tropical and sub-tropical areas of the world. A number
of factors like seed quality, storability, planting time and
method, seed size, etc. determine the germinability of
soybean seed. Seed quality, in terms of seed weathering,
embryo damage during threshing, and infection by certain
fungi is one of the important causes of poor germination, and
much work has been done on various aspects of the problem
(1, 2, 3, 8 and 9). The effects of planting and maturity dates,
field weathering, seed moisture, and combine cylinder speed
on seed quality has been studied (4, 7). Heritability and
inheritance of seed quality have also been studied (5, 6). The
effect of weather, fungi, and threshing was studied in the
present experiment on yield tests carried out on a group of 73
cultivars.
“Cultivars were planted in 4 m 4 row replicated plots in
April 1975. Mature seeds were harvested from 3 m of two
central rows, and threshed with a small Seedburo thresher.
A sample of 100 seeds was taken from each replication for
all 73 cultivars and graded as follows: Apparently clean
seed; Purple stained seed; and weathered, shrivelled and
broken seeds. The percentage of seed in each category for all
cultivars was recorded for each replication and averaged over
the replications.
“The range of variation for clean seeds was 15-85%,
for purple stained 2-50%, and for weathered, shrivelled and

broken seeds 13-56%. Frequency distribution with 10% class
interval for each of the three categories of seeds is presented
below (Figs. 1-3). In some cultivars (TGm 298-2-1) almost
85% of all seeds were clean and only 2% showed purple
coloration. On the other hand, Bossier, a very high yielding
cultivar, had about 14% clean and 50% purple stained seeds.
The highest (56) and lowest (15) percentage of weathered,
shrivelled and broken seeds were shown by cvs [cultivars]
Kent 4205 and TGm 210-1-2317, respectively. Table 1 shows
seed categories of some cultivars with the best and poorest
seed quality.
“Table 1. Percentage clean, purple stained and weathered
seeds in 1975 first season harvest of some of the best and
poorest cultivars.”
The four columns are: cultivar, clean seed (%), purple
seed (%), weathered seed (%).
The cultivars are:
“TGm 298-2-1
“TGm 220-1
“TGm 397-3-b
“TGm 236-5
“TGm 245-4-2301
“Kent 4205
“TGm 256-1-b
“TGm 197-3-3-4323
“TGm 292-1
“Bossier.” Address: International Inst. of Tropical
Agriculture, P.M.B. 5320, Ibadan, Nigeria.
1054. Graham, Larry. 1976. Herbicides make drilling
profitable. Soybean Digest. Feb. p. 16-17.
• Summary: “Some farmers have been drilling soybeans
for several years, but the practice has not been given much
attention until recent times when soybeans became more
profitable and when new herbicides were developed that
could handle tough weed problems.
“’Farmers are taking a new look at drilled soybeans as
a means of increasing yields and profits,’ says Dr. Garren
O. Benson, Iowa State Univ. agronomist. ‘There are many
advantages of drilled beans such as erosion control, no
cultivation, easier harvesting–in addition to a better yield.’
“Dr. Benson says a farmer drilling beans can usually
expect anywhere from 10% to 30% yield improvement over
wide rows.
“’Our research indicates that the narrower the rows,
the better yield we get,’ says Benson. ‘The main reason is
that the plants are spread out more and are able to catch the
sunlight more evenly. The energy is not wasted on barren
ground between rows.
“He says a farmer going to 30-in. rows from 38-in.40-in. rows may expect a 10% yield increase, and by going
down further to 15-in.-20-in. rows he may receive another
10% yield improvement. ‘Assuming a good stand and
adequate weed control, a farmer drilling soybeans in rows
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less than 20-in. may receive anywhere from a 20%-30%
more yield than with the wide rows,’ says Dr. Benson.
“Drilled spacings may be 7, 10 or 14 in. wide. He doubts
that much yield difference exists between these spacings.
“Two Problems: But along with the advantages, there
are at least two major problems with seeded beans: the drill
itself and weed control.
“Dr. Benson says that present grain drills are designed
for small grains and are not well suited as a soybean planter.
It is a better alternative, however, than seeding by air or
using an endgate seeder.
“’We have problems controlling the planting rate, the
planting depth and getting a good soil-seed contact with
a drill,’ he says. ‘New machines are being designed for
soybean drilling, but they are not yet available.’
“’A grain drill often seeds soybeans anywhere from the
surface to 2 in. deep,’ says Dr. Benson, ‘giving the farmer an
erratic or poor germination.’
“He says if the farmer could be assured of a uniform
germination, then the initial planting rate for drilled beans
with present varieties would be the same as for rowed
beans. But, because of the lower percentage of emergence,
farmers who drill beans usually increase planting rates to
compensate.
“Better Seedbed: ‘Soybeans seeded with a grain drill
need a better seedbed than planted beans,’ he says. ‘Use of
a cultipacker or other implement that firms the soil for a
better seed-soil contact definitely helps germination. When a
farmer goes into a cloddy rough seedbed, the grain drill just
doesn’t do a very good job,’ he adds.
“Dr. Benson says that many times crusting may be a
problem with seeded beans and that some farmers increase
their seeding rate to help the beans push through the surface.
He says that this practice does little good. ‘In 40-in. rows we
may have 12 seeds/ft while with a 10-in. drill there are only
3 seeds,’ he says. ‘Even if the farmer pushed his rate to 4 to 5
seeds/ft, there still aren’t enough beans to make a difference.’
“He says a farmer with a crust can still take a tractor and
rotary hoe across the field. Or, as an alternative, the farmer
may want to leave some sort of a skip-row spacing so that he
could get in with a tractor-even to cultivate if he has to.
“Dr. Benson suggests selecting bean varieties with
strong emergence as the individual plant in drilled beans
becomes more critical because they are spread out more.
“He also recommends that farmers select bean varieties
that are noted for standability in their particular area.
“Weed Control: Another major problem with drilled
beans is maintaining adequate weed control.
“’Because the farmer can’t cultivate drilled beans, weed
control becomes essential,’ Dr. Benson states. ‘We usually
recommend that the farmer use the upper recommended rate
of a particular herbicide to suit his own soil type. We’re not
saying to go above that because he may have injury or be
outside the legal label.

“’If a herbicide fails, there are now postemergence
treatments for broadleaf weed control that may be applied as
an ace in the hole,’ he says. ‘These treatments may give the
soybeans enough time to shade the ground.
“’But finding the right herbicide is still the main
problem,’ says Dr. Benson. ‘One herbicide may work on one
farm, but the organic matter may be different on another and
you either underdose or overdose–it takes management.’
“One farmer who has had considerable experience
drilling soybeans is Irving Beseke of Beecher, Illinois.
Beseke has been growing and promoting drilled soybeans for
the last 9 years.
“He also makes use of 15 acres of drilled bean test
plots on which numerous herbicides are tested alone and in
combination.
“Better Yields: Beseke says there were about 3,000 acres
of drilled soybeans in his area this year and the main reason
farmers changed from wider rows is for a better yield.
“’We receive about 15%-20% higher yields than farmers
planting soybeans regularly,’ he says. ‘Most farmers in this
area average 42 bu/a with drilled beans while row bean
yields averaged about 35 bu/a.’
“’I don’t believe the differences in yields are as great
with a full season as during a short one,’ Beseke says. ‘In
1974 we weren’t able to plant until late June and while the
row beans were getting only about 25 bu/a, drilled beans
were yielding from 35 to 40 bu/a.’ Beseke topped the county
yield that year with 49 bu/a.
“He explains that during a short season the row beans
just don’t have the chance to fill in and don’t grow as tall
because of the shorter exposure to sunlight. He says that the
drilled beans, which were planted at a heavier rate, simply
have more plants per acre for better coverage and moisture
conservation.
“Beseke drills his beans at a rate of 80 to 90 lbs/a. His
experience agrees with Dr. Benson’s recommendations.
“He also suggests using a cultipacker or roller to firm
the soil before seeding. Before he began using these tools,
Beseke says he had a problem with germination. “’We’ve
also found the 14-in. row best for emergence,’ he says. ‘This
is about 4 beans/ft. We tried to find a difference in yield and
weed control from 7-in. rows, but we could find none.”’
“Ease of Harvesting: Beseke says that he believes the
ease of harvesting drilled soybeans accounts for some of the
yield differences between rowed beans.
“’Many farmers mound-up when they cultivate and lose
the lower pods when combining. But with drilled beans you
can set the cutting bar all the way down because there has
been no cultivating to make the ground rough,’ he says.
“In addition to moisture conservation and erosion
control, Beseke says drilled soybeans save at least two
cultivations, plus the machinery and time involved required
to keep rowed beans clean.
“Ken Marolf, Muscatine, Iowa, tried drilling soybeans
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in past years, but was unsuccessful, mainly because he could
not control his broadleaf weeds.
“’In addition to our weed problem, we’ve also had
trouble maintaining the proper depth while drilling, along
with germination and a little lodging,’ he says. ‘We had
a difficult time combining them, but we could see their
potential and tried 75 acres again this year.’
“Control Program: This year, he drilled 75 acres of
soybeans at 80 to 90 lb/a using an experimental combination
of 6 qts. Amiben and 2 qts. Lasso/a. ‘We selected herbicides
on the basis of crop tolerance,’ says Marolf. ‘We wanted to
apply the heaviest possible rates without much fear of crop
injury.’
“Marolf says he especially likes drilled soybeans
because of their erosion control. ‘Our land is rolling and we
must contour farm around terraces,’ he says. ‘Drilling beans
not only keeps our land from moving, but also saves a lot on
time turning on point rows.’
“Herbicide and seed expense for drilled beans cost
Marolf about 25% more than if he had planted row beans.
But he claims it’s worth it.
“’It would only take 3 to 5 bu/a increase to cover all
costs involved and you’ve still eliminated all of the work and
have easier combining,’ he says.
“’We eliminated rotary hoeing once and cultivating
twice and if you figure what your time is worth along with
the wear on the machinery, the costs for production are
almost equal for rowed and drilled beans.’”
Photos show: (1) “Irving Beseke of Beecher, Illinois,
has been working with drilled soybeans for the past 9 years.
In 1974 he received 49 bu/a which was double the county
average. He says a grower can expect about 15%-20% yield
increase over row beans.
(2) “Ken Marolf, Muscatine, Iowa, says despite the yield
advantages of drilled soybeans, he likes drilled soybeans
because of the erosion control, ease of harvesting, ease of
planting, and time saved that would be used for cultivating.”
1055. Minnesota Agricultural Experiment Station. 1976.
Grande soybeans released. St. Paul, Minnesota. 2 p.
Unpublished manuscript. Front and back.
• Summary: When a new soybean variety is released, the
organization that developed it often issues a “Notice of
Release,” such as this one for Grande. It begins: “A soybean
variety developed by the Minnesota Agricultural Experiment
Station was named and released on April 1, 1976. Seed has
been allotted to registered and certified growers in Minnesota
for increase in 1976. Certified seed for commercial
production of Grande (pronounced ‘Gronday’) will be
available in 1977.
“Variety description and performance data: Grande
is a large-seeded selection from a cross between Anoka
and Magna. It is similar to Swift and Evans in yield and
maturity [Group 0] but has shorter plant height. It has good

resistance to lodging. Flowers are purple and pubescence is
tawny (brown). The seeds are a dull yellow with yellow hila.
Grande is susceptible to phytophthora rot and is moderately
susceptible to chlorosis on high lime soils.
“The seeds of Grande are larger than those of
commonly-grown varieties. For this reason the variety
has found favor with certain food manufacturers. This
is a primary reason for its release. However, it must be
emphasized that the needs of the food industry at this time
are limited, and growers should consider carefully a decision
to produce the variety. Although it compares favorable with
Swift and Evans in yield, it does not have the phytophthora
resistance of Evans or the chlorosis tolerance of Swift.
Moreover, because of its large seed size, more pounds of
seed must be planted per acre and greater care must be
exercised in harvesting to prevent splitting.”
The back of this sheet is titled “Performance of Grande
and other soybean varieties at several Minnesota locations.”
Two tables show: (1) “Small plots (Uniform Regional
Test), 1973-1975.” Varieties tested: Evans, Swift, Grande.
Locations: Rosemount, and Morris. For each variety is
given: Yield (Bushels/acre) at each location and average,
date mature, lodging score, height in inches, phytophthora
reaction, grams/100 seeds (Grande 21.1, Evans 15.1, Swift
14.4). (2) “Combine plots and other advanced tests, 19731975.” Varieties tested: Hodgson, Evans, Swift, Grande.
Locations: St. Paul, Morris, Elk River, Waseca, Lamberton,
Fairmont. Average yield at each location and overall. Date
mature.
Talk with Dr. Richard Bernard of the University of
Illinois. 1999. A “Notice of Release” was typically sent by
the organizations (often an agricultural experiment station)
that developed a variety at about the time the variety was
released–usually 1-2 months before or after. This is often the
first way that others learn about the new variety. “Combine
plots” refer to plots that are large enough to harvest with a
typical combine; they are often farmers’ fields.
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Grande. Address: St. Paul,
Minnesota.
1056. Soybean Digest. 1976. On-farm processing equipment.
Oct. p. 15.
• Summary: “Numerous models are available on the market
for processing full-fat soybeans. These generally fall into two
basic categories. In the extruder process, beans are forced
through small die holes in an expander-extruder. Heat from
friction and, in some models, externally applied steam, is
used to cook the bean to inactivate trypsin inhibiters found
in raw soybeans. The resultant product is a powdery material
that does not need additional grinding. Depending upon the
model, some cooking or drying may be necessary especially
if the material is to be stored prior to use.
“The other type of system may generally be referred to
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as dry heat cooking, in which the whole bean is subjected
to a gas flame for brief intervals to accomplish the cooking.
The cooking process does not disrupt the bean which may be
stored whole and usually must be ground prior to mixing into
the diet.
“Following are several models of full-fat soybean
processing equipment available. This is not meant to be a
complete list but to summarize some of the equipment types
and features.
“Brady Crop Cooker. Koehring Farm Equipment,
P.O. Box 1456, Des Moines, Iowa 50305. An extruder
powered by a tractor PTO requiring no electricity or LP gas.
Manufacturer’s ratings based on size of tractor used. Will
produce 800 lb/hr at 55 hp, 1,400 lb/hr at 90 hp and 2,000 lb/
hr at 150 hp. Cooler and dryer attachment optional. Photo not
available.
“A. Insta-Pro Extruder. Triple “F” Feeds, Insta-Pro
Division, 10104 Douglas Ave., Des Moines, Iowa 50322.
Model 500 powered by a 50 hp electric motor and rated at
1,000 lb/hr. A larger model requires 100 hp motor and will
produce 2,000 lb/hr. A gasoline engine can also be used to
supply power. Optional cooler and exhaust system available.
Multiple die heads available to form products in various
shapes and sizes, and a variable speed cutter available to
adjust particle size.
“B. Jet-Sploder. California Pellet Mill Co., 1114 E.
Wabash Ave., Crawfordsville, Indiana. 47933. Will produce
about 5 tons/hr of full-fat soybeans, using a dry heating
system followed by rolling. Processed material does not
require additional drying. LP or natural gas needed for
heating and a 40 hp motor needed for the rollers. Controls
available for automated operation.
“C. Wenger Continuous Extrusion Cooker. Wenger Mfg.
Co., Sabetha, Kansas 66534. Several models range in size
from the X-25CF to the X-200 with capacity of 1 to 6 tons/
hr. Powered by electric motors from 60 to 250 hp. Steam
used to precondition material before it enters extrusion
chambers. May be equipped with optional automatic control
panel for operation with limited supervision. Auxiliary
equipment-grinders, coolers and dryers-also available.
“D. Mix-Mill Roast-A-Tron-dry heat cookers. Mix-Mill
Inc., Bluffton, Indiana. 46714. The smaller Roast-A-Tron
model is powered by LP or natural gas and will process
about 1,500 lb/hr. Raw beans are cleaned and flow through
a cooking chamber at a regulated rate adjusted for moisture
content or other factors. Processed beans are whole and
intact and must be ground before they are included into the
diet. A larger model–Rotapulse–will process 2.5 to 3.5 tons/
hr, also using LP or natural gas to cook the whole bean. Both
machines have controls for unattended operation.”
Photos (p. 14-15) show: (A) Insta-Pro Extruder. (B) JetSploder. (C) Wenger Continuous Extrusion Cooker. (D) MixMill Roast-A-Tron. Address: Univ. of Kansas.

1057. Jackson, Ralph T. 1976. The soybean producer and
the world market situation. Paper No. 76-1551 presented at
Meeting of the American Society of Agricultural Engineers
(ASAE), Chicago, Illinois. St. Joseph, Michigan: ASAE.
Presented Dec. 16. [4 ref]
• Summary: “Everyone is concerned about the world food
situation. With world population accelerating, it takes fewer
and fewer years to add a billion to the world’s population.
These people must be fed. And as world population grows,
so will demand for a source of good quality protein and oil.
The world is going to need more and more soybeans.
“But, like a lot of other good things in this world,
soybeans are often taken for granted. We constantly find
ourselves having to remind people of the soybean’s built-in
assets–for instance, that soybeans contain all 10 of the amino
acids needed by mammals.
“Another built-in asset of the soybean is that it is readily
transportable. It is one of the few items that is cheaper to ship
as a raw product than as a finished product. This is because
there is only about a 3% loss factor from whole soybeans to
the end products of meal and oil. The soybean lends itself
to transportation. Its shape allows for the free flow of beans
from one container to another. And nature has provided the
soybean with its own protective covering.
“Still another advantage of the soybean is that it is a
highly reliable source of protein and oil. Soybeans are grown
in the Missouri, Mississippi and Ohio River basins, which
cover the largest contiguous land mass in the world for crop
production on a sustained basis. Because of this large land
mass, the chances for a major crop failure are extremely
remote.
“The vagaries of weather are perhaps the greatest
problem facing the individual farmer in any part of the
world, because he could lose his entire crop. However, the
history of soybean production in the United States shows
considerable lack of weather influence on total production.
The worst year for weather, as far as soybean production is
concerned, was 1974. That year, a combination of floods,
drought and early frost caused average yields to drop by
14%. But the United States still produced its third largest
soybean crop in history as of that year.
“The trendline of U.S. soybean production shows that
the American farmer is serious about supplying soybeans to
meet world demand on a dependable basis. Today there are
about 600,000 soybean producers in the 30 major soybean
producing states. In 1940, we produced only 78 million
bushels of soybeans, but in the past few years, we have
produced between 1¼ and 1½ billion bushels each year.
There is no reason to doubt that we can produce 2 billion
bushels by 1980.” Address: Executive Vice President,
American Soybean Association.
1058. Thompson, A. 1976. The origins of a harvesting
revolution: the development of the combine harvester in
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Australia, Canada and the U.S.A. Paper presented at the
Fourth International Congress Agr. Museums, Reading,
England. *
1059. [New soyabean cultivars]. 1976. In: Katalog Sortov
Sel’skokhozyaistvennykh Kul’tur, Vpervye Raioniruemykh s
1977 g. Moscow, USSR. See p. 34-35. [Rus]*
• Summary: Two new soybean cultivars are described.
The first, Bel’tskaya 25 is adapted to Moldavia. It is earlymaturing, has a 1,000-seed weight of 140-158 gm, seed
oil contents of 19.3-19.8%, and is suitable for combine
harvesting. In trials in 1973-75 it gave average seed yields of
2.05-2.31 tonnes/ha at 2 locations.
The second soybean cultivar, Uzbekskaya-2 is adapted
to the Uzbek SSR. It matures in 130-132 days, has a 1,000seed weight of 125-175 gm, seed oil contents of 19.2323.4%. In trials in 1973-75 it gave average seed yields of
1.04 tonnes/ha under rain-fed conditions and 3.2 tonnes/ha
with irrigation.
Note: This is the earliest document seen (May 2020) that
describes a specific soybean variety developed for or grown
in Uzbekistan.
1060. Gebhart, M.R. 1976. Pesticide application equipment.
In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 387-94.
[14 ref]
• Summary: Contents: Introduction. The pesticide sprayer.
Metering of pesticides. Spray nozzles. Spray atomization.
Spray distribution. Spray disposition. Summary.
“Introduction: Effective weed, insect, and disease
control are essential for good soybean production. Pesticides
used in the control of soybean pests are effective only if they
are properly applied at the correct rate, at the right time, and
on the target pest. Precise application techniques are more
important now than when pesticides were first introduced.
Early applications were often made at large volumes, and
plants were usually ‘soaked’ with spray with little attention
given to application efficiency. After the discovery and use
of DDT and 2,4-D during World War II, people became
more interested in using lower volumes of spray material
to improve application efficiency. We now have become
more concerned about precise application because of
narrower margins of pesticide selectivity, increased cost,
losses of pesticides, effects on the environment, and reduced
application volumes.
“Pesticides are any agents used to control pests. Pests
include weeds, insects, and diseases (many people think of
insects as the only pests). Pesticides are formulated to be
applied as liquid sprays, dusts, and granules. Since most
soybean pesticides are applied as liquid sprays, I will limit
most of this paper to pesticide spray application.
“What are the functions of a pesticide sprayer? The

sprayer or applicator must store, meter, atomize, and
distribute pesticides on the target pest. We must have a
knowledge of how a sprayer performs each of these functions
before we can understand how pesticides are precisely
applied. After I have discussed each function of a sprayer, I
will define the target as it relates to pests.” Address: North
Central Region, ARS, USDA, Columbia, Missouri.
1061. Lewis, David L. 1976. The public image of Henry
Ford: An American folk hero and his company. Detroit,
Michigan: Wayne State University Press. 598 p. Illust. Index.
26 cm. [56 ref]
• Summary: This outstanding book, together with the
author’s 1972 article titled “A Bushel in Every Car” (Ford
Life, May/June, p. 14-24) comprise the best summary seen
to date of Henry Ford’s work with soybeans. The research,
writing style, and interpretation are excellent, and the book
contains an extensive, original bibliography. “Ford’s interest
in relating scientific technology to agriculture, which led
to his extensive soybean experimentation and research into
plastics, was keyed to his lifelong efforts to improve the lot
of the farmer. As early as 1907 the industrialist experimented
with an ‘automobile plow,’ hoping to ease the farmer’s
burden. During the ‘teens and ‘twenties he designed and built
the Fordson [tractor].
“In early 1928, Ford became interested in a new
agricultural concept, farm chemurgy; that is, putting
chemistry and allied sciences to work for agriculture. The
industrialist was chiefly interested in finding new industrial
uses for farm crops, although he also hoped to find new
ways to use crops for food.” Footnote 22 (p. 529) cites an
article dated 15 Dec. 1931 from the Chambersburg Opinion
(Pennsylvania) in which Wheeler McMillen, a leader of the
farm chemurgic movement, states that he “first discussed the
idea of new uses for farm products, and new crops, with him
[Ford] early in 1928.” However Lewis notes (p. 529): “There
are no articles in the Ford clipbooks concerning Ford’s
interest in the chemurgic concept prior to 1931.”
“In 1929 he [Ford] established a laboratory in Dearborn
and began experiments to determine which plants or legumes
offered the most promise. After extensive research, he
decided in 1931 to focus attention on the soybean, rich in
versatile oil, high in protein content, and with a residual fiber
amenable to many uses.
“Ford planted 300 varieties of the soybean on some
8,000 acres of his farms in 1932 and 1933. He also urged
Michigan farmers to plant the beans with the assurance that
the Ford Company would provide a market for them. By
1933 his experimentation, which cost $1,250,000, had been
rewarded with the discovery of a soybean oil which made
a superior enamel for painting automobiles and for oiling
casting molds, plus a soybean meal which was molded into
the horn button. The discoveries excited Ford. ‘By now,’
Fortune reported in late 1933, ‘he is as much interested in
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the soya bean as he is in the V-8.’ Two years later, a bushel
of soybeans went into the paint, horn button, gearshift
knob, door handles, accelerator pedal, and timing gears of
every Ford car. Numerous other small parts of the Ford car
eventually were made of soybean-derived materials.”
There are good summaries of Robert Boyer, the
development of soybean plastics and the “plastic car,” Henry
Ford’s demonstration of striking the trunk lid of one such
car with an ax, development of soybean fiber and wool from
which was made a necktie and suit of clothes, development
of soybean foods, encouragement of chemurgy, and the
Chicago World’s Fair. The author sums up Henry Ford’s
contributions related to soybeans as follows: “Although
Ford’s free-ranging predictions were often wide of the mark,
his frequent assertion that ‘soybeans will make millions of
dollars of added income for farmers... and provide industry
with materials to make needed things nobody even knows
about now’ was proved correct by the passage of time.
In addition to their uses in cooking, soybeans are used in
plastics, in varnishes and enamels, in adhesives, coatings,
and sizings, as additives in lubricants, and as industrial
resins. By 1959, American soybean production–only
1,000,000 bushels in 1920–had grown to 538,000,000
bushels, making it fifth in importance of all our crops. By
1973 American farmers were devoting one acre in seven
to soybean cultivation, growing $1.5 billion bushels of
beans, and converting the legume into the country’s No. 2
cash crop, which sold for $8.8 billion. Soybeans outpaced
jet aircraft, computers, and all other products and crops to
become the nation’s most valuable export in the early 1970s.
Treasury Secretary George P. Shultz facetiously suggested
at a businessmen’s conference in 1973 that soybeans might
replace gold as a standard of international wealth if its price
($0.45 per bushel in the 1930s, $2.60 in the mid-1960s and
$12.12 in 1973) continued to climb. ‘When the price of
soybeans reaches the price of gold, we’ll be set,’ said Shultz.
‘We could go over to the soybean standard.’
“Through his experimentation, and the publicity he
gave it, Henry Ford made a substantial contribution to the
increased utilization of the soybean. His work in this field,
started when he was in his late sixties and carried forward
until he was eighty years of age, is perhaps the outstanding
achievement of his declining years. Of all of Ford’s
accomplishments, it is possible that none pleased him more
than in helping to prove that there was industrial magic in a
beanstalk.
“Ford’s farm-related activities–unlike his attitudes
toward government and organized labor–were generally
enlightened, progressive, and sometimes far ahead of his
times. He helped to set in motion the whole chemurgic
movement, not only by the example of his laboratories, but
by playing host to 300 leading agriculturists, scientists, and
industrialists who met in Dearborn to organize the National
Farm Chemurgic Council in 1935. Twenty-seven years later,

Wheeler McMillen, ex-chairman of the council, regarded
Ford’s invitation to the charter members of the organization
as ‘the outstanding single thing Mr. Ford did in behalf of
chemurgy.’ The council and other groups subsequently
induced the government to establish four large regional croputilization laboratories [including the Northern Regional
Research Laboratory at Peoria, Illinois, which continues to
do very important work with soybean utilization]. By 1961
more than 8,000 new processes and scores of entirely new
industries had resulted from their efforts” (p. 287).
The chapter titled “Folk Hero” includes a discussion
of Henry Ford’s strong feelings about diet and health. Page
229 notes his active opposition to drinking alcohol (he
even checked his workers while Prohibition laws were in
effect prior to 1933), and adds that his “well publicized
dietary fancies varied almost from year to year.” In 1922
he claimed that “chicken is fit only for hawks.” In 1926
he regarded carrots as a cure-all, and “during the 1930s
he advocated soybeans as a panacea, ate meals consisting
of only soybean derivatives, and developed a vile-tasting
soybean biscuit which he pressed upon his friends; during
the 1940s, wheat became the ‘divine food,’ containing
everything a man needed to remain healthy and live long...
Ford frequently predicted that he would live to be 100 years
old... His prescription for longevity included exercise, and
his photograph appeared frequently in the newspapers as he
jogged along on foot or pedaled a bicycle. Ford challenged
scores of people, particularly reporters, to footraces, and only
the most fleet-footed could stay with him over 100 yards.
The manufacturer was still racing when he was eighty years
old.”
For more from this book, see the several accompanying
“document part” records, including one located at 1941
titled “Henry Ford’s plastic car.” Pages 484-85 contain an
interesting map of Dearborn titled “Ford Country,” with
important Ford-related places numbered and explained. Note:
Prof. David Lewis is probably the greatest Ford historian
alive today. He is at the University of Michigan at Ann
Arbor. Address: Prof. of business history, Univ. Michigan,
Ann Arbor, Michigan.
1062. Lewis, David L. 1976. Ford Motor Co. profits, Henry
Ford’s waning interest in his company, and his growing
involvement in outside activities or “hobbies,” 1926-1941
(Document part). In: David L. Lewis. 1976. The Public
Image of Henry Ford. Detroit, Michigan: Wayne State
University Press. 598 p. See p. 205, 207, 233, 237, 246, 27682. [14 ref]
• Summary: Because the Ford Motor Co. was privately
owned until early 1956, yearly profit and loss statistics after
1921 are hard to find. (For statistics from 1903 to 1921 see
Nevins and Hill 1954, Appendixes II-VIII.) This book is one
of the best sources of such statistics. They both reflect and
help explain Henry Ford’s growing interest in his “hobbies”
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(including soybeans, see below) and his declining interest
in the Ford Motor Co. The Model T, launched in 1908, was
Ford’s first big money maker. It led the automotive field until
1926. In early 1928 it was replaced by the Model A–which
some auto historians and many old-car enthusiasts believe
was–”pound for pound, dollar for dollar–the best car ever
built.” But during the years of transition between these two
models–1927 and 1928–the company lost $101 million.
However the Model A sold so well (it passed its chief rival,
the Chevrolet, by 400,000 units in 1929) that in 1929 and
1930 Ford’s profits (after taxes) exceeded $131 million.
Ford fared better than most auto makers following the great
stock market crash on 29 October 1929. In 1930 alone, the
first year of the depression, Ford’s after-tax profits were $40
million. In 1931, however, the depression caught up with
the Ford Company. Only half as many Model As were sold
that year as in 1930, and Ford lost $31.181 million. During
1932-1933 the company lost another $88 million, with losses
for 1933 alone being $7.89 million after taxes. By 1934 the
company was again making money, a modest $21.4 million
for the year. Yet “after the mid-1930s the Ford Company
took a declining share of the auto market and consistently ran
behind the Chrysler Corporation, as well as General Motors,
in unit sales.” In fact, between 1933 and 1941 Ford earned an
estimated profit of only $32 million. Its assets in 1941 were
$23 million less than in 1927, as the company drifted to third
rank in the U.S. auto industry.
“Henry Ford’s career after 1932 was anticlimactic...
The break in the manufacturer’s forward momentum can
be attributed to at least two factors. One was his age;
in 1933 he was seventy, albeit a very active seventy. Of
more importance, however, was the depression, which not
only checked the flow of Ford’s profits, but also ruled out
any opportunity to expand his organization. Indeed, the
company’s heavy losses during the early 1930s led to a
severe retrenchment in 1933 which included mass layoffs
of hourly and salaried personnel, discontinuance of all
product advertising for almost a year, and divestiture of the
Airplane division and other properties... General Motors
assumed sales leadership in 1931, a position it has never
relinquished...
“Ford’s drive and his attitude–very probably affected by
his age, the depression, and his loss of sales supremacy–also
changed appreciably during 1932-33. After building his ‘last
mechanical triumph,’ the V-8, in late 1931 and early 1932,
the industrialist’s interest in the company’s products and in
its day-to-day affairs gradually abated. His 1933 statement,
‘The Rouge is no fun any more,’ was indicative of his
attitude toward the business in general. On the other hand his
‘hobbies’–the Edison Institute (Greenfield Village and the
Henry Ford Museum), the ‘village industries,’ soybean and
plastics experimentation [plus the Chemurgic movement],
the Ford schools, and tractor development–increasingly
absorbed him. These projects, though not unimportant,

fell far short of the numerous bold and exciting ventures
in which Ford had been engaged during the previous
decade.” Yet “Henry Ford’s vitality during this period was
extraordinary, despite a mild stroke which he suffered in
1938 at age seventy-five.”
“Each of the magnate’s hobbies was well publicized, and
the Edison Institute–for year’s commonly called ‘Greenfield
Village’–was the best publicized of all. Of all Ford’s outside
activities, Greenfield Village was the closest to his heart.
It memorialized his most treasured friend, Edison, and it
symbolized much of what Ford valued most in life. He spent
freely on it–more than $30,000,000.” Today it contains the
world’s largest collection of Americana. The “out-door”
museum contains more than 100 historic buildings on a 200acre site.
Ford’s interest in soybeans is described in other records
related to this outstanding book. Address: Prof. of business
history, Univ. Michigan, Ann Arbor, Michigan. Phone: 313764-9540.
1063. SaijPaul, Kewal K.; Drew, L.O.; Byg, D.M. 1977.
New design combine effects on soybean seed quality. In:
Proceedings, International Grain & Forage Harvesting
Conference, Ames, Iowa. *
1064. Farm Foods. 1977. Fermentation funnies (Leaflet).
Summertown, Tennessee. 1 p.
• Summary: Another creative publication from Farm Foods
and The Farm. Each is a leaflet (8½ by 11 inches) printed on
both sides with blue ink on white. Each gives, in cartoonstrip format, an introduction to fermentation, fermented
foods, tempeh, etc. (1) “For thousands of years friendly
microorganisms–have helped people produce a variety
of fermented foods. (2) Literally hundreds of foods have
enriched our diet... (3) ... which were made available through
the action of molds, yeasts and bacteria.” An illustration
shows sauerkraut, yogurt, bread, soy sauce, vinegar, cheese,
each running forward on two legs, each holding up a hand
with the index finger pointing up.
(4) “These helpful miniature plants, by secreting
enzymes, that act on the parent food [substrate] create
new foods.” An illustration shows a small critter, driving a
tractor over a cake of tempeh, spraying enzymes on the food
(as some farmers might spray agrichemicals). (5) “They
are good nutritionally and often have better taste, texture,
digestibility and keeping properties.
(6) “Now, from Indonesia, another new fermented food.
It’s tempeh! (pronounced TEM-py or TEM-pay). (7) Yes,
it’s tempeh, a mild white cake of solid soybeans–Those
high-protein, low-cost beans that farmers feed to their cows!
(8) First, soybeans are cooked lightly, drained and cooled,
sprinkled with tempeh starter, wrapped in wax paper or
plastic, and left in a warm place for about a day.
(9) “When it forms, the new tempeh is ready to be
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quick-cooked or frozen for future meals. It can be fried,
boiled, baked, stewed or frozen for different flavors. Now
you can prepare tempeh at home and have it as an instant
main dish any time you want! (10) Order soybeans, starter,
and our instruction booklet separately or ask for our
complete kit. Free instructions for making tempeh at home.”
An illustration shows a packet of tempeh starter. The final
frame shows the Farm Foods logo. The leaflet is designed to
be folded crosswise into thirds and mailed. On the back is an
order form (with prices) and a photo of four kids eating and
enjoying tempeh.
Note: An earlier version of this same cartoon strip, with
the same title, but undated (probably 1976 or early 1977) is
not quite as creative. The text is somewhat similar but there
is less promotion of products (only starter kits which are
$1 each). Farm Foods is not mentioned; the return address
is: Témpé, Box 156, Summertown, Tennessee 38483. It is
also printed with blue ink on white paper and designed to be
folded into thirds.
On the back is: (1) A table giving a detailed composition
of soybeans. (2) A bar chart showing “Per acre yields of
usable protein from different food sources” showing that
soybeans (at 356 pounds) are highest, whereas beef (at 20
pounds) is lowest. This chart is adapted from The Book of
Tofu (1975, p. 15). Address: 156 Drakes Lane, Summertown,
Tennessee 38483. Phone: (615) 964-3574.
1065. Amchem Products, Inc. 1978. “No more brown beans,
bare knolls, and burnt end rows. This time I’m using Amiben
with Lasso” (Ad). Soybean Digest. Jan. p. 2.
• Summary: A full page ad. “Take off with the tankmix that
gives you a double punch at grasses plus good control of
broadleaves that won’t brown beans and won’t carry over.”
“Last season’s brown bean king of the county has been
burned for the last time. This season, he’s switching to a
tankmix of Amiben™ chloramben pre-emergence herbicide
and Lasso* for green beans for sure. If you burned off knolls
or end rows, or had herbicide damage aggravated by atrazine
carryover, a tankmix of Amiben and Lasso is for you, too.
And for the best of reasons: weed control and crop tolerance
that’s pure peace of mind.
“You probably know that both Amiben herbicide and
Lasso are excellent grass killers–giant, yellow, and green
foxtails, barnyardgrass, crabgrass, fall panicum, seedling
johnson-grass, and more.
“Additionally, Amiben herbicide at the recommended
four quart rate gives you good control of velvetleaf or
buttonweed, smartweed, common ragweed, pigweed,
lambsquarters, wild mustard, and other problem broadleaves.
Both herbicides are well known for their excellent crop
tolerance and lack of carryover. And both are easy to mix
and spray. You can use the same rate on all soil types and not
worry about changes in organic rates or pH.
“Both Amiben herbicide and Lasso will keep working

within a wide range of weather stress and amount of rainfall.
No rain after you spray? Light incorporation with a rotary
hoe weatherproofs Amiben and Lasso.
“Yes, you will pay more. Maybe the price of a bushel
of beans per acre extra. That’s money well-spent for the
peace of mind that goes with a summer of green beans and
a beautiful harvest. Amiben with Lasso. Control and crop
tolerance that’s pure peace of mind.
“Use Amiben, Butyrac, and Lasso in accordance with
label directions and only on those crops registered for their
use.
“Amiben is a trademark of Amchem Products, Inc., for
chloramben weedkillers.
“*Lasso is a trademark of Monsanto Co. for alachlor
weedkillers.
“**Butyrac is a trademark of Amchem Products, Inc.,
for 2, 4-DB weedkillers.
Note: Amiben and Lasso are both soybean herbicides.
Neither company gives the city or state in which it is located.
1066. Marking, Syl. 1978. Mule-wide rows: Soon a thing of
the past? New varieties, new chemicals and new equipment
point to narrow rows. Soybean Digest. May/June. p. 20-21.
• Summary: Researchers in Midwestern states are finding
that soybeans planted in rows only 15 inches apart–or
even solid-seeded–give higher yields. The key to growing
soybeans in narrow rows is “to get good weed control those
first 5 or 6 weeks before the crop canopy takes over.”
“Richard Cooper, director of USDA’s Agriculture
Research Service Regional Soybean Laboratory at Urbana,
Illinois, for several years and now heading USDA’s Soybean
Breeding Project at the Ohio Agricultural Research and
Development Center at Wooster, Ohio, has been researching
solid-seeded beans since 1969. He points to 10% to 20%
yield hikes with 6- to 7-inch rows.
“Marvin Swearingin, Purdue University Extension
agronomist, has netted as high as 12 extra bushels per acre
with solid-seeded varieties compared to beans in 32-inch
rows.”
“Use high-quality seed, develop a firm seedbed and
strive for a uniform seeding depth. Tractor-wheel tracks can
make achieving uniform depth difficult when using a grain
drill. However, the drill may be used in tandem behind a
cultipacker to alleviate the problem. Newer grain drills with
press-wheels and other improvements will help avoid most
problems encountered when using older grain drills designed
for seeding small grains.”
1067. Belnap, David F. 1978. Soybean is Brazilian farmer’s
golden egg. Los Angeles Times. Aug. 20. Section VII. p. 1.
• Summary: Many sleepy little towns in southern Brazil have
been transformed by soybean agriculture into modern rural
centers. “The word spectacular is inadequate to describe
the growth of soybean culture in Brazil during the past two
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decades. Average annual soybean production from 1961
through 1965 was 353,000 metric tons, and most of it was
grown in the southernmost state of Rio Grande do Sul, where
soybeans were planted for the first time in 1947. The takeoff began in 1968, with an 85% increase in production over
the 1961-65 average. Every year afterward, through 1977,
soybean output climbed at an annual average rate of 40%,
finally reaching 12.2 million metric tons from 17.3 million
planted acres last year... (Soybean planting in Brazil is
done in September through December, during the Southern
Hemisphere’s spring and early summer, and harvest is in
March and April–late summer and early fall.)
“Two factors enhanced Brazil’s position in soybean
trade:
“-The United States exports only about half of its crop.
The rest is consumed domestically... Brazil exports two
thirds of its total output of soybeans and soy products.
“Brazil converts a relatively higher proportion of its
soybeans into oil and meal than does the United States. In an
average year, the United States stays far ahead in exporting
the raw beans, but Brazil sells abroad more meal than the
United States (5.5 million metric tons, compared with
4.5 million) and nearly as much oil (500,000 metric tons
compared with 720,000)...
“Rio Grande do Sul continues to be the most productive
soybean state, but Parana, once Brazil’s chief coffee region,
is closing in fast...
“Curiously, a government-backed drive to make the
nation self-sufficient in wheat launched the soybean boom.
Helped by official subsidies, farmers began to plant more
wheat. But wheat is grown in the winter here, and wheat land
used to lie fallow in summer, when rains made raising wheat
impractical. Soybeans were soon being planted to take up the
summer slack, and not long afterward, the tail began to wag
the dog. Wheat today is a secondary crop...
“The soy boom was helped by another official project
begun in 1968: a campaign to root out about 1.5 billion lowproducing old trees on southern Brazil’s coffee plantations.
This freed millions of acres for field crops in Parana alone,
and showed farmers the advantages of modern, mechanized
agriculture. Soybeans are harvested with the same combines
used for wheat, while coffee beans, everywhere in the world,
still must be gathered by hand...
“Soybeans now rival coffee as Brazil’s main source of
export income. In 1974 and 1975, soybeans even exceeded
coffee in export value. Coffee, once responsible for 80% of
all Brazil’s export income, nowadays accounts for only about
20%.
“The main source of oil and fats for human consumption
in Brazil used to be lard. Today it’s soy oil...
“Soybean cultivation’s most important social impact has
been a tremendous growth of rural cooperatives. Small farms
were traditional in Brazil, but the soybean boom introduced
a whole new agricultural system, tied to mechanization.

With it came expansion of the cooperative movement. Today
an estimated three quarters of Brazil’s nearly 400,000 soy
farmers are members of cooperatives...
“Brazil’s main overseas markets for its soybeans and
soy products are the European economic community, Spain,
Iran, India, Eastern Europe–including the Soviet Union–and
China.”
A map of Brazil shows that the major soybean producing
states are all located in the southern part of the country.
1068. Pepper, Gary E. 1978. Narrow-row soybeans: What to
consider. Univ. of Illinois, Cooperative Extension Service,
Circular No. 1161. 7 p. Nov.
• Summary: “In 1977 nearly half of the soybean producers in
Illinois use rows spaced 36 inches or wider. Many producers
probably sacrificed yields because of this wide spacing.”
Discusses: Potential yield increases, effect of soybean variety
on narrow-row yields, rate and date of seeding, equipment,
weed control, and good management practices. Address:
Univ. of Illinois, Urbana, IL.
1069. Silvera, G.A.; Lindeman, G. von; Salazar, L.C.;
Gonzalez, A.; Pineda, F. 1978. Datos preliminares sobre
rendimiento de parcelas mecanizadas de soya, desarrollo de
nuevas variedades para Panama e investigacion en practicas
agronomicas [Preliminary data on yields from mechanized
harvesting of soyabean, development of new varieties for
Panama and investigation of agronomic practices]. Progress
in Agricultural Research Work (Facultad de Agronomia,
Univ. de Panama) 1976-77. p. 119-125. [Spa]*
1070. Dahlinger, John Côté; Leighton, Frances Spatz. 1978.
The secret life of Henry Ford. Indianapolis/New York:
Bobbs-Merrill Company Inc. 243 p. See p. 170-77. Index. 24
cm.
• Summary: The author was born on 9 April 1923 at Henry
Ford Hospital. His mother was Evangeline C. Dahlinger,
who was married at the time to Raymond C. Dahlinger, one
of Henry Ford’s most trusted employees and later Manager
of the Ford Farms. The author makes the case convincingly
that Henry Ford was his father, making him Henry Ford’s
illegitimate son.
Chapter 12, titled “Quadrupeds are out” (p. 170-77)
contains extensive information about Ford’s work with
soybeans and soyfoods. Ford believed that the world of the
future would be a world without quadrupeds. “We don’t need
horses. We’ve got the tractor. We’ve got the automobile. We
don’t need cows–we can make synthetic milk. We can make
meat substitutes out of soybean and coconuts–you can hardly
tell the difference. We don’t need sheep. We will be able
to make wool out of synthetic things–it will be better than
wool... Ford had good reason to distrust horses. He told me
that when he was a young boy, his foot caught in the stirrup
when a horse bolted. He was dragged around and could have
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been killed. I don’t recall ever seeing him ride a horse...
Ford considered the horse a very inefficient instrument. He
called it a thousand-pound hay-burning motor with one-horse
power.
“As Henry Ford worked toward his great vision of a
world that had no need of quadrupeds, I was his guinea pig.
And I wasn’t the only one. Everyone had to eat the strange
concoctions he was putting together and calling milk, meat,
and vegetables, depending on their color. Soybean milk was
his triumph. I had to drink it while he asked me eagerly, ‘Can
you tell the difference? Isn’t that a fine glass of milk?’
“I loved milk, but his soybean milk almost cured me. It
tasted like chalk. I was perfectly satisfied with the job a cow
did, and his version was simply terrible. For a time, Ford
was eating so much ersatz foods he was concocting that Mrs.
Ford worried about his health.
“Ford would eat soybean pie and drink the soybean
milk that made even milk of magnesia taste good. Ford was
working on a soybean body for an automobile. They used to
say that if it didn’t run, Ford could eat it.
“He was trying to make a plastic substitute for steel. At
the time, plastic substitute was so much more costly than
steel that it didn’t make sense. But history has proven him
right.” Ford had a “car body built from the soil” with wheat
straw, flax, and hemp [Cannabis] that proved to be so strong
it was promoted in photo sessions by whacking it with an ax
to show how strong it was.
“Ford’s ultimate triumph along the soybean line was the
soybean dinner he himself dreamed up and had served at the
time of the Ford exhibit at the Chicago Century of Progress
Fair in August 1934.” A list of the 16 items served is given;
soy ice cream is not mentioned.
“I was about eleven [i.e. in about 1934] when Ford was
at the peak of his excitement about soybeans. You had only
to talk to him for five minutes and soybeans would enter
the conversation. He kept bottles of soybean milk in our
refrigerator in case he got thirsty and in case I weakened a
little to drink a little too. I only drank it, however, under the
greatest duress.
“I still have the recipe he gave to mother for making
soybean milk. The formula was developed by his chemical
engineers... Soak one-half pound soybeans overnight and
grind to a fine powder. Add two quarts of water and heat
in a double boiler for one-half hour. Strain liquid through
a fine cloth and season with a dash of salt. Add one or two
tablespoons of syrup to sweeten. A dash of banana oil can
also be added to make it resemble cow’s milk more closely.
Ford was always shifting the formula around a trifle to see
which sweetening syrup was best–maple or sorghum or
honey–and whether a little more or less salt would improve
the taste.
“Ford was evangelical about soybeans. He talked of how
cooked soybeans tasted much better than lima beans did,
and how soybean spread was much better for children than

peanut butter. He advised me to try it in a soybean and jelly
sandwich.
“Ford urged Mother to tell our cook to use a lot of
soybeans in cooking and to overcome the strong flavor of the
beans by adding plenty of onions. In his own household the
cooks were ordered to sneak a few soybeans into every food
on the table–into soup, salad, the peas or other vegetable of
the day.
“Ford would now and then flash a letter around
from some doctor or other who was grateful for Ford’s
experiments with soybean milk because babies who were
allergic to cow’s milk were able to use inexpensive, lifesaving soybean milk. And also those adults who were
allergic to milk were able to enjoy puddings and things that
they had never been able to enjoy before.
“Incidentally, Ford’s son was named after the man
who was in charge of food research at Ford, Doctor Edsel
Ruddiman. Ruddiman worked in the engineering lab and
was one of Ford’s favorite people. Ford, of course, worked
closely with Dr. Ruddiman in maximizing the uses of
soybeans.” Ford also fancied soybean cottage cheese.
“If I recall correctly, Ford at one time had twenty
thousand acres of soybeans under cultivation under Dad’s
direction, and it was said he was spending over a million
dollars a year experimenting with the plant in various
ways–as food, as plastic, as animal food, as a high-protein,
low-calorie diet food, and as a source of industrial oils. Ford
would brag about how there was nothing in the soybean plant
that was wasted; even the stalk could be made into fiber.
“As Ford saw the world of the future–and I’m sorry it
didn’t come to pass–every farmer would become wealthy by
running his own little factory, or ‘cottage industry,’ as Ford
called it. He would produce soybeans in his field and make
at least one soybean product for sale to factories or grocery
stores.
“As Ford foresaw the world, farmers wouldn’t need
barns. ‘With no animals, there need be no buildings on a
farm except the granaries,’ he said. Except, of course, the
little farm factories...” (p. 176).
Henry Ford grew marijuana [hemp] for experimental
reasons. It was “enclosed by a large cyclone fence. The Ford
people thought it had all been destroyed after Ford died, but
some years ago they found it growing wild again” (p. 177).
“His campaign against the quadruped never quite
ceased. He was forever sounding off against four-footed
animals, especially those that provided meat. As early as
1919 or ‘20 he had said that the world would be better off
without meat... And he further insulted the cow by calling it
‘the crudest machine in the world’” (p. 177).
Ford was as trim and lean as a split rail fence. He did not
smoke or drink alcohol. He was a “health nut” and for a time
he preached that sugar was dangerous (p. 78). At the top of
things he disliked most were Franklin Roosevelt, “monied”
Jews and Judaism, Catholics and Catholicism (p. 216).
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1071. Fehr, Walter R. 1978. Breeding [soybeans]. In: A.G.
Norman, ed. 1978. Soybean Physiology, Agronomy, and
Utilization. New York: Academic Press. xii + 249 p. See p.
119-55. Chap. 5. [4 ref]
• Summary: Contents. 1. Breeding objectives: Seed
for commercial production; characters, inheritance,
and source of genes. 2. Steps in cultivar development:
Selection of parents, development of pure lines, testing
of lines, purification and release. 3. Breeding methods:
Backcrossing, pedigree selection, single-seed development,
early-generation testing, recurrent selection, comparison
of alternative breeding methods. 4. Breeding operations:
Crossing procedures, generation advance, yield testing, plot
size and shape, field operations and equipment. 5. Blends. 6.
Hybrids. Address: 1. Dep. of Agronomy, Iowa State Univ.,
Ames, IA 50011.
1072. Grain and forage harvesting: Proceedings, First
International Grain and Forage Conference. 1978. St. Joseph,
Michigan: American Society of Agricultural Engineers
(ASAE). vii + 343 p. Held 25-29 Sept. 1977 at Scheman
Center, Iowa State Univ., Ames, Iowa. ASAE Publication
1-78. [11 ref]
• Summary: The conference coordinator was Dr. Graeme R.
Quick, who also wrote the preface. Address: Ames, Iowa.
1073. Neal, Archie E. 1978. The evolution of the flexible
floating cutterbar. In: Grain and Forage Harvesting:
Proceedings, First International Grain and Forage
Conference. St. Joseph, Michigan: ASAE. vii + 343 p. See
p. 165-69. Held 25-29 Sept. 1977 at Scheman Center, Iowa
State Univ., Ames, Iowa. ASAE Publication 1-78. [5 ref]
• Summary: James Edward Love, a grower of peas in
the Palouse country of Eastern Washington and Northern
Idaho developed the flexible floating cutterbar to reduce
the harvest losses from his pull-type combine. In 1930 Mr.
Love harvested his own pea crop with his first successful
working model. Mr. Love formed a partnership with Horace
D. Hume, a farm equipment dealer in Garfield, Washington,
with whom he had developed a good working relationship.
The first patent owned by this partnership, filed on 13 July
1931 and issued on 4 Oct. 1932, was titled “Pea Harvester”
(U.S. Patent No. 1,881,411). The design incorporated the
major features and principles currently used in commercial
floating cutterbars. The cutterbar is supported by several
floating shoes, including a skid plate which contacts the
ground. In 1935 a second patent was issued (No. 1,996,294)
with improved and simplified shoe design. By 1934 the
Hume-Love Company was in full production of the flexible
floating cutterbar and Hume-Love pickup reels. Within a few
years this new invention revolutionized the harvesting of dry
peas in the Pacific Northwest, by dramatically reducing labor
requirements and harvest losses (from an average of above

50% to less than 10%).
“The first attempt at using a flexible floating cutterbar
for harvesting soybeans was made at Champagne [sic,
Champaign], Illinois in 1934. Twelve flexible floating
cutterbars and 12 Hume-Love pickup reels were delivered to
farms in the area on a trial basis. Company records show that
all 12 reels were sold, and that all 12 bars were returned for
having no apparent value. More than 20 years passed before
a second serious attempt was made–on soybean farms near
Benson, Minnesota.
Initial enthusiasm for the flexible floating cutterbar
during this second round was weak. Many farmers did
not believe the attachment would operate effectively in a
soybean field. They also had little idea of the magnitude
of soybean losses during harvest and where these losses
occurred. Finally, these cutterbars were designed for
harvesting peas and lentils, which are a drilled, flat-culture
crop–whereas are usually planted in rows. Extensive efforts
were made to design a floating cutterbar specifically for
harvesting soybeans. During the 1960s, many universities
initiated tests and research projects to analyze soybean
harvest losses. The conclusion of the field surveys was
summarized by Dunn et al. in 1973.
In 1960 the flexible floating cutterbar was used
only to harvest green peas across the northern United
States, and to harvest lentils and dry peas in the Pacific
Northwest. It is still used in these areas, but today it is also
used to harvest soybeans in most countries that produce
soybeans worldwide. In 1960 there was only one company
manufacturing floating cutterbars in the USA. Today there
are four companies that produce floating cutterbars for
grain heads in the USA: J.E. Love Company, Hart Carter
Company, Hiniker Company, and Year-A-Round Cab
Company. Several companies in Brazil also produce floating
cutterbars. In addition, three companies in the USA produce
flexible floating cutterbars as an integral part of their own
combine headers: John Deere introduced their 200 series
in 1976 and Avco-New Idea and White Motor Company
introduced their machines in 1977.
It has been estimated (by Quick) that use of a flexible
floating cutterbar can increase soybean yields by about 6.5%.
Note: This is the earliest document seen (June
2021) with the term “floating cutterbar” or “flexible
floating cutterbar” in the title in connection with soybean
production. Address: Vice President, J.E. Love Co., Garfield,
Washington.
1074. Quick, Graeme R.; Buchele, Wesley F. 1978. The
grain harvesters. St. Joseph, Michigan: American Society of
Agricultural Engineers (ASAE). vii + 269 p. Illust. No index.
29 cm. [337 ref]
• Summary: Chapter 21, titled “Cinderella Soybeans”
(p. 225-39) contains one of the best histories of the use
of combines for harvesting soybeans. Contents of this
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chapter: Introduction. Mechanized soybean harvesting (In
1924, soybeans were that brought the combine east of the
Mississippi River).
Pea soup and the floating cutterbar (Joe Zeb, a
restaurateur in Chicago, moved to Spokane, Washington.
There he found big problems harvesting peas. In 1930.
Horace D. Hume and J. Edward Love formed a partnership
to develop and promote a new concept–a floating cutterbar
which would adapt the combine to harvesting ripe peas. In
1933, Hume demonstrated his floating cutterbar and pickup
reel on soybeans, but acceptance was slow).
Deere and Company soybean heads (In 1974 Deere
engineers developed a rowcrop type head). White’s KwikCut head for soybeans (released in 1977).
Soybeans (“Not until the combine was brought to the
Midwest from Western wheat areas in 1924, did the soybean
become an important US crop”).
A photo (p. v) shows both authors and “About the
Authors”
“Graeme R. Quick (left) and Wesley F. Buchele, are
shown here at the International Grain and Forage Harvesting
Conference at Ames, Iowa, September 1977.
“Both active participants in ASAE activities over the
years, it was largely their effort that assured the success of
this conference, the first of its kind. The Conference brought
together representatives from all aspects of the industry and
scientists from 27 countries.
“Dr. Quick is Principal Research Scientist, Agricultural
Engineering Group with the Division of Mechanical
Engineering, Commonwealth Scientific and Industrial
Research Organization, Highett, Victoria, Australia.
Dr. Buchele is Professor, Department of Agricultural
Engineering, Iowa State University, Ames, Iowa.” Address:
1. Agricultural engineer, Melbourne, Victoria, Australia; 2.
Iowa State Univ., Ames, Iowa.
1075. Quick, Graeme R. 1978. Development of rotary and
axial thresher/separators. In: Grain and Forage Harvesting:
Proceedings, First International Grain and Forage
Conference. St. Joseph, Michigan: ASAE. vii + 343 p. See
p. 151-64, 169. Held 25-29 Sept. 1977 at Scheman Center,
Iowa State Univ., Ames, Iowa. ASAE Publication 1-78. [11
ref]
• Summary: Gives an historical overview of the technology
of rotary and axial threshers and separators going back to the
Winlaw mill of 1875. Address: Principal Research Scientist,
Agricultural Engineering Group, Div. of Mechanical
Engoneering, CSIRO, Highett, Victoria, AustraliaIowa State
Univ.
1076. Sorensen, Lorin. 1978. The Ford Road: 75th
anniversary–Ford Motor Company, 1903-1978. St. Helena,
California: Silverado Publishing Co. 191 p. 22 x 28 cm.
• Summary: A good history of the first 75 years of the Ford

Motor Co, from its founding on 16 June 1903 by Henry
Ford and others. About equal space is given to photos (many
old, some in color) and text. The last two pages contain
a chronology. Pages 88-89 show the Ford Rotunda at the
1934 Century of Progress in Chicago. A photo shows a 1934
Ford sedan mounted on a huge ball on which the term “soy
bean” (one of the raw materials) is prominently displayed.
Henry Ford died on 7 April 1947 at age 83, at his home in
Dearborn.
A few highlights from the chronology: 1863 July 30–
Henry Ford born at Springwells Township Farm, Wayne
County, Michigan. 1888 April 11–Henry Ford married
Clara J. Bryant and worked in Detroit for the Edison
Illuminating Company, becoming chief engineer. 188990–Began experiments on internal combustion engine. 1893
Nov. 6–Son, Edsel B. Ford, born. Note: This year Henry
Ford builds his first engine. 1896 June 4–Completed first
car (a “horseless carriage” for himself–see photo, p. 21), the
“Quadricycle,” at 58 Bagley Ave., Detroit. He quit his job at
Edison to build racing cars.
1903 June 16–Ford Motor Company filed Articles of
Incorporation. 1903 July 23–First commercial car, twocylinder Model A, sold. Henry Ford is one week less than
40 years old. 1904 Jan. 12–Henry Ford set the world’s
speed record by driving his car (“999”) 91.370 miles per
hour on frozen Lake St. Clair. 1906 Oct. 22–Henry Ford
succeeds John S. Gray as President of Company; acquired
58½ per cent of stock. 1908 Oct. 1–Model T introduced; first
production model with left side steering.
1913 April 1–Moving assembly line introduced. Mass
production comes fully on stream at Highland Park plant.
1914 Jan. 5–$5 daily wage for 8 hours work announced;
replaced scale of $2.34 for 9 hour day, thus more than
doubling a worker’s factory wage. 1915 Dec. 10–1,000,000th
Ford car built. 1916 Oct. 25–Henry Ford Trade School
opened. 1917–Fordson Farm Tractor introduced. 1919 Jan.
1–Edsel B. Ford succeeded Henry Ford as President. 1919
Sept. 17–Henry Ford, Clara, and Edsel B. Ford become sole
owners of Company.
1922 Feb. 4–Lincoln Motor Co. purchased by Ford
for $8,000,000. 1923–Ford Motor Co. sets production
and sales records not broken until 1955. 1924 June 24–
10,000,000th Ford built. 1925 Nov. 25–First Ford Plane
(airplane) completed. 1927 Dec. 2–New Model A 4-cylinder
introduced. 1929 Oct. 21–50th anniversary of Edison’s
incandescent light. Henry Ford Museum dedicated.
1931 April 14–20,000,000th Ford built. 1932 March
9–Ford introduced the first low-cost V-8 engine. 1933 June
12–Henry Ford Museum & Greenfield Village opened to
the public. 1934 May 26–Ford Exhibit (Rotunda) opened
at Chicago World’s Fair. 1936 May–Ford Foundation
established by Edsel Ford [Note: It is the giant of foundation
philanthropy].
1942 Feb. 10–World War II halted civilian car
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production. 1943 May 26–Edsel Ford, president of Ford
Motor Co., died. 1943 June 1–Henry Ford is re-elected
President of the company. 1945 Sept. 21–Henry Ford II,
Henry Ford’s grandson, is named president of the company.
1947 April 7–Henry Ford, at the age of 83, died at his home
in Dearborn.
1953 May 7–Celebration of the company’s 50th
anniversary. Ford Archives dedicated at Fair Lane, Dearborn,
residence of the late Henry Ford. 1956 Jan. 17–Public sale of
Company common stock began.
1077. Tanner, J.W.; Hume, D.J. 1978. Management and
production [of soybeans]. In: A.G. Norman, ed. 1978.
Soybean Physiology, Agronomy, and Utilization. New York:
Academic Press. xii + 249 p. See p. 157-217. Chap. 6. [64
ref]
• Summary: Contents. 1. Introduction. 2. Planting: Soil and
climatic requirements, choice of cultivar, fertility, tillage and
seedbed preparation, weed control, time of planting, row
width and seeding rate, planting equipment, inoculation,
seed dressings. 3. Management during the growing
season: Selection and use of herbicides, lodging, diseases,
nematodes, insects, hail damage, minor elements, irrigation.
4. Harvesting. 5. Drying and storage. Address: Dep. of Crop
Science, Univ. of Guelph, Guelph, ONT, Canada N1G 2W1.
1078. Hartz (Jacob) Seed Company, Inc. 1978?
Recommended soybean varieties. Stuttgart, Arkansas. 8
panels. Undated. 10 x 20 cm.
• Summary: This color brochure unfolds like a highway
map. On front panel are three color photos: Left: Young
soybean plants growing in a row. Center: A partly opened
soybean flower. Right: Aerial view of a combine harvesting
soybeans. Inside: “For the money, you gotta have Hartz.”
“Our active certification program includes over 150 farmers
producing in excess of 40,000 acres of soybeans each year.”
Further inside: The left panel shows an aerial view of the
company offices, nursery plots, and seed storage elevators.
The two right panels form a large table titled “Recommended
soybean varieties.” Details are given for each variety: Group
V–Mack, Forrest, Bedford, Dare. Group VI–Hood 75, Davis,
Tracy, Lee 74, Centennial, Pickett 71. Group VII–Ransom,
Semmes, Bragg. Group VIII–Hutton. Address: P.O. Box 946,
Stuttgart, Arkansas 72160. Phone: 501-673-8565.
1079. Crowley, Paul R. 1979. Transferring LEC technology
to developing countries: From concept to application and
beyond. LEC Report No. 7. p. 11-14. D.E. Wilson, ed. LowCost Extrusion Cookers: Second International Workshop
Proceedings (Fort Collins, CO: Dept. of Agric. and Chemical
Engineering, Colorado State Univ.). Held in Dar es Salaam,
Tanzania.
• Summary: “In setting the stage for our workshop this
week, it seems appropriate to review briefly the history of

the activities on low-cost extrusion cooking, note the current
status of our work, and indicate what we hope to accomplish
in the future. While it’s a pleasure for me to do this, I also
feel a little uncomfortable since most of the principal persons
involved in LEC development are here in the workshop, and
many of you listening to me now know certain parts of the
story of LEC better than I. Accordingly, if when I’m through
you’ve noted some discrepancies in my story, please speak
out and set the record straight, for this is your story and you
know it best.
“While extrusion cooking as a technology goes
back quite some years, the concept of low-cost extrusion
cooking, LEC as we’ve come to call it, is not much more
than 10 years old. As I understand it, LEC had its origins
in the concept that farmers could, under some conditions,
extrusion-cook soybeans on the farm and feed them directly
to livestock more economically than sell their beans to
soybean crushers and then rebuy the defatted soybean meal
for feed. I believe the merits of this scheme hinge heavily
on the relative costs of soybean oil and soybean meal, and
on certain other factors which vary sufficiently to cause
the economics to shift about. But regardless of this, some
innovative and pioneering men sought to develop the
concept, and as a result, certain inexpensive, mass-produced
extrusion cookers were developed which were capable of
cooking soybeans and inactivating the growth-inhibiting
enzymes that prevent their direct use for animal feed or for
human food.
“One of those pioneers, Mr. Wayne Fox, President,
Triple F Company, Des Moines, Iowa, is here with us to
participate in the workshop. Mr. Fox’s work in the 1960’s
led to the development of a simple extruder for dry-cooking
soybeans. Mr. Fox sold his first machine in September 1969.
Subsequently his company’s machines have gone through
a number of modifications, and to date several hundred of
Triple F’s InstaPro extruders have been sold. Although many
of these are used for production of new feed products, even
today the machines are used actively for cooking soybeans
for feed use. During the week perhaps Mr. Fox will give
some insights about recent developments with the InstaPro
extruders.
“About this same time the Brady Farm Division of
Koehring Company entered the market with their Brady
crop cooker, also a simple, inexpensive extruder designed
specifically for cooking soybeans. The Brady Model 206
is intended specifically for on-farm cooking of soybeans;
it is designed to receive power directly from a farm tractor
through a power take-off and comes equipped with wheels
like many other farm implements. The Brady Model 2160
has the same extrusion capabilities but is designed as a
stationary unit with an electric motor attached directly to
the extruder, a design lending itself more to small factory
operations. These Brady machines, like the Triple F InstaPro
extruder, were successful and effective for cooking soybeans,
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and several hundred were sold for that purpose.
“These two machines were unique in that they applied
the principles of extrusion cooking but at the same time were
designed for low cost and inexpensive mass production.
They were purposely engineered to be simple to operate so
that farmers and small feed mill operators could run them
without elaborate skills or training. They were self-contained
and required no elaborate or expensive accessories like steam
generators or driers since they operated as ‘dry’ extruders.
At the same time, they had a reasonably large output of
500-1,000 pounds per hour. All in all, these machines
seemed to have many good features which attracted the
attention of food technologists at AID and USDA and, quite
independently, others like Pedro Bleyer in Bolivia, whom
you’ll hear from later in the program. The primary reasons
these low-cost extruders were of interest to us in government
was that for several years we had seen and supported a
growing interest in extrusion-cooked foods around the
world. Extrusion cooking had caught on as a very effective,
inexpensive way of making a variety of food products such
as precooked cereals like the processed corn meal used in the
children’s foods CSM and ICSM; full-fat soybean flour used
as a fortificant in blended foods; textured vegetable protein
used as an inexpensive meat substitute or extender; puffed
snacks and breakfast cereals; and certain specialty products
such as milk extenders.” Address: Nutrition and Agribusiness
Group, OICD, USDA, Washington, DC.
1080. Fox, Wayne. 1979. Panel presentation: Characteristics
of LEC’s and manufacturing experiences. LEC Report No.
7. p. 159-61. D.E. Wilson, ed. Low-Cost Extrusion Cookers:
Second International Workshop Proceedings (Fort Collins,
CO: Dept. of Agric. and Chemical Engineering, Colorado
State Univ.). Held in Dar es Salaam, Tanzania.
• Summary: “As most of you know, Triple ‘F’ became
interested in developing a piece of low-cost, safe,
economical equipment for the processing of whole soybeans
fifteen years ago. After building approximately five different
units to ‘roast’ soybeans and doing extensive nutritional
research on their economic value, in January of 1969 we
came up with the idea of the ‘dry’ extruder, where the heat
to process the beans was created strictly from pressure and
friction with no need for additional energy. Our testing with
livestock proved this method more economical and safer than
the roasting methods.
“After the first machine, powered by the P.T.O. (power
take-off) of a tractor, was hand-built and the feasibility of
the idea was confirmed, we had the Wenger Manufacturing
Company of Sabetha, Kansas, build us a pilot model. The
first unit never left the Wenger plant, because after it ran for
thirty minutes it was obvious that many modifications were
needed.
“After we redesigned the equipment, two more units
were built. One was placed in a machine shop on our farm

just west of Des Moines, Iowa, and was powered by a 100hp Perkins 6-cylinder 354 cubic inch diesel engine. During
the spring and summer of 1969 approximately 1,400 tons of
soybeans were extruded through this unit and approximately
50 design changes were made to it. We then had Wenger
build five more units, and these were placed in our own feed
manufacturing plants in September and October of 1969.
“After incorporating the design changes, we then had
Wenger build another 50 units, and later on, another 50. The
first 105 units built were powered by 75-hp or 56-kW electric
motors and that size unit of the Insta-Pro Extruder is now
referred to as the Model 2000.
“In 1970-71 we felt the need for a smaller piece of
equipment, so we designed the Insta-Pro Model 500,
which was driven by a 50-hp or 37.5-kW electric motor.
Approximately 300 of these units have been manufactured
and sold since 1972. Upheavals and adverse economic
developments relating to the use of ‘full-energy soybeans’
(cooked whole soybeans) in relationship to regular soybean
meal in 1970-71 made us turn our attention to the use of the
Insta-Pro extruder for other purposes.”
Photos show: (1) The Insta-Pro Model 2000 extruder.
(2) Aerial view of the Triple “F” plant in Des Moines, Iowa.
Address: Triple “F” Co., Des Moines, Iowa.
1081. Sanderson, J.B.; Sterling, R.; MacLeod, J.A. 1979.
Soybean trials. Research Station Charlottetown, P.E.I.,
Research Summary For the year 1978. See p. 81-82.
(Agriculture Canada Research Branch).
• Summary: Soybeans are discussed in the section titled
“Protein and New Crops.” Six soybean varieties were
tested. “Recently developed soybean lines and varieties are
extending the area of adaptation. Soybeans planted in early
June were harvested with a plot combine [a small combine
for harvesting small test plots] at three locations near
Charlottetown in mid-October. The early maturing varieties
were in the range of 16 to 18% moisture. The line Maple
Presto, which may be licensed in 1979, gave good yields
and matured well in 1978. This variety is approximately one
week earlier in maturity than Maple Arrow, the only variety
currently recommended for the Atlantic Region.” Address:
Prince Edward Island, Canada.
1082. Bode, L.E.; Butler, B.J.; Wax, L.M. 1979. Herbicide
incorporation: which tools work best? Crops and Soils
Magazine 31(6):17-20. March.
• Summary: “Several herbicides must be incorporated into
the soil for maximum effectiveness. Some of these, when
applied on the soil surface, decompose in sunlight or are
highly volatile; others are not activated without sufficient
rainfall.
“The effectiveness of many incorporated herbicides is
influenced by the uniformity and depth of incorporation.
How well various tillage tools mix the herbicide with the soil
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has already been the subject of various research studies.”
Two tandem disk harrows are the Lely Roterra and the
Forrest City Do-All. Address: Univ. of Illinois.
1083. Shurtleff, William; Aoyagi, Akiko. 1979. The book of
tempeh: A super soyfood from Indonesia. New York, NY:
Harper & Row. 160 p. Illust. by Akiko Aoyagi Shurtleff.
Index. July. 28 cm. [24 ref]
• Summary: Contents: Acknowledgments. What is
tempeh? Preface. 1. Soybeans–Protein source of the future:
Introduction, the causes of hunger and starvation–two
analyses (The Twenty-Ninth Day, by Lester Brown–
population, affluence; Food First: Beyond the Myth of
Scarcity, by Lappé and Collins–population, narrow focus on
increasing food productivity, international food exploitation,
land monopolization and misuse, cash crop system of export
agriculture). Ten reasons soy will be the protein source of the
future: 1. Optimum land utilization. 2. Lowest cost protein.
3. High nutritional value. 4. Time tested. 5. Remarkably
versatile. 6. Appropriate technology. 7. New dairylike
products. 8. Hardy and adaptive. 9. Free nitrogen fertilizer.
10. Energy and resource efficient. “All of these ten factors
work together synergistically, reinforcing one another, to
give added weight to the prediction that soybeans will be
a key protein source for the future on plant earth.” Present
patterns of soy protein utilization. New developments. An
idea whose time has come.
2. Tempeh as a food. 3. Getting started (incl. basic
preparatory techniques and 18 recipes, incl. a recipe for
sweet Indonesian soy sauce {kechap manis}). Favorite
tempeh recipes (13 Western favorites, 6 non-fried favorites,
and 12 Indonesian favorites; also Suggestions for serving
tempeh throughout the day). 4. Western-style and Oriental
tempeh recipes (68 recipes). 5. Indonesian tempeh recipes
(70 recipes). 6. Making tempeh at home or in a community.
7. Making tempeh starter. 8. The Indonesian tempeh shop.
Map of Southeast Asia, including Indonesia. Map of Java,
Madura, and Bali (p. 144). Appendix A: A brief history
of tempeh East and West. Appendix B: Tempeh shops in
the West. Weights, Measures, and Equivalents. Glossary.
Bibliography. About the authors. About the New-Age Foods
Study Center.
This book contains the first sizeable collection of
American-style and Indonesian tempeh recipes (130 in all),
the first illustrated descriptions of making tempeh, tempeh
starter, and onchom on various scales in Indonesian tempeh
shops, the first history of tempeh, detailed discussion of
tempeh in Indonesian culture and of the many varieties
of Indonesian tempeh, and the first recommendations for
commercial names for the more than 30 types of tempeh that
could easily be made in the West. It also contains chapters
and reviews of the literature on tempeh nutrition and the
microbiology and biochemistry of tempeh fermentation, plus
the largest bibliography on tempeh to date (including many

new Indonesian references), an annotated listing of 61 people
and organizations around the world connected with tempeh,
and the first list of tempeh companies in the West.
Page 26 states: “Modern soy-protein products, such
as textured soy proteins, are increasingly available at
supermarkets, often in forms that simulate the fibrous, chewy
texture of meat.”
Note 1. This is the earliest known book in any language
worldwide devoted entirely to tempeh. Note 2. This is the
earliest English-language document seen (Aug. 2011) that
contains the term “modern soy protein products;” Shurtleff
would soon start to use it to refer to defatted soy flour or
grits, soy protein concentrates, soy protein isolates, and
textured soy protein products.
Illustrations (line drawings; unnumbered, not including
“spots”). Indonesian dancer in sarong and crown. Balinese
lion mask dancer. Two Indonesian women dancing. Cuts
of fresh tempeh on a woven bamboo tray. Woman in a
traditional Indonesian kitchen cooking tempeh. Terraced
rice patties in Java. Woman selling tempeh in Bali market.
Masked Indonesian figure. Soybeans in the pod. A hand
holding dry soybeans over a sack of such soybeans. Three
women selling beans and grains in a Javanese market. Two
men selling tempeh in a Javanese market. Balinese mask.
Indonesian mortar and pestle. Traditional oil skimmer for
deep frying. A wok. Tamarind paste and pods. Soy sprouts.
Pieces of tempeh on a bamboo tray Gado-gado. Laos root
& chilies. Palm sugar. Chilies. Indonesian woman carrying
fruits in a bowl on her head. Salam leaf. Botok tempeh.
Peté beans. Winged and masked Balinese figure. Indonesian
spices. Soybean (enlarged). Cartoon of a fuzzy little critter
driving his tiny tractor over a cake of tempeh, inoculating it
with a secret enzyme (The Farm, Summertown, Tennessee).
Placing tempeh into a homemade Styrofoam incubator. Cross
section of good tempeh and bad. Winged beans. Close-up of
outside of a homemade tempeh incubator. Dry soybeans in
pods on plant. Woman in the USA making tempeh. A deep
woven bamboo basket for treading soaked soybeans. Ten
steps in the process for making traditional soy tempeh in a
small shop (GIZI, Bogor). Twenty steps in the process for
making and delivering traditional soy tempeh in a large shop
(Oeben, Bandung). Two views of a modern dehuller and
dehuller-separator. Five steps showing making tempeh in
plastic bags. Three steps showing making tempeh in bananaleaf wrappers. Fourteen steps in the process for making and
delivering Malang tempeh.
Map of Southeast Asia. Map of Java, Madura, and
Bali (incl. West, Central and East Java). Indonesian stilt
house (house on stilts, famous among the Dayak in Borneo,
the Minangkabu and Batak of Sumatra, and the Toraja of
Sulawesi). Woman selling leaf-wrapped tempeh in a Balinese
market (color, back cover).
Numbered figures (line drawings unless otherwise
stated. The number before the decimal refers to the chapter
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number). 1.1 Table: The changing pattern of world grain
trade (exporters and importers). 1.2 Graph: Projected
population densities in various regions of the world. 1.3
Bar chart: Per capita protein consumption in rich and poor
countries. 1.4 Bar chart: Per acre yields of usable protein
from various food sources (pounds per acre). 1.5 Graph:
Word soybean production (1965-1977). 1.6 Bar chart:
Protein consumed vs. protein returned from milk, eggs,
chicken, pork, beef. 1.7. Where the world’s money goes
(yearly global and U.S.).
2.1 Table: Percentage of protein in various foods. 2.2
Table: Composition of nutrients in 100 grams of tempeh
of different types. 2.3 Table: Protein quality (NPU) of
various foods. 2.4 Table: Amino acid composition of tempeh
compared with the FAO/WHO reference pattern. 2.5 Bar
cart: Limiting amino acids in rice and tempeh. 2.6 Table:
Combining foods to increase protein. 2.7 Bar chart: Grams
of dietary fiber in 100 grams of various foods. 2.8 Table:
Fatty acids in soy tempeh. 2.9 Table: Vitamins and minerals
in soy tempeh. 2.0 Table: Price of one day’s supply of usable
protein from various foods.
3.1 Bar chart: Comparison of nutrients in brown and
white rice. 3.2 Shoyu (natural soy sauce) in four wooden
keg, can, bottle, and small dispenser. 3.3 Grating a coconut.
3.4 Mortar & pestle (two types). 3.5 Cross section of a
coconut in the husk. 3.6 Making coconut milk (7 steps). 3.7
Ladies in a Javanese market selling chilies (in mounds). 4.1
Deep-frying tempeh, with all utensils shown. 4.2 Shallowfrying tempeh. 4.3 Seasoned crisp tempeh with dip. 4.4
Tempeh shish kebab. 4.5 Coriander & garlic crisp tempeh.
4.6 Tempeh fondue. 4.7 Making tempeh-filled pot-stickers
or gyoza. 4.8 Tempeh pita bread sandwich. 4.9 Tempeh
burger. 4.10 Tortilla with tempeh & guacamole. 4.11 Tempeh
guacamole. 4.12 Tomatoes stuffed with tempeh.
5.1 Woman in an Indonesian village kitchen. 5.2 Woman
grinding spices with a mortar. 5.3 Table: Indonesia’s 7 most
popular tempeh recipes, in descending order of popularity:
Tempeh goreng, tempeh bachem, keripik tempeh, sayur
lodeh, sambal goreng tempeh, terik tempeh, sambal goreng
kering tempeh. Recipes for each are given. 5.4 Selling
traditional banana-leaf wrapped tempeh in Yogyakarta, Java.
5.5 Deep-frying tempeh keripik in batter. 5.6 Deep-frying
tempeh keripik in Javanese market. 5.7 Botok tempeh #1.
5.8 Botok tempeh #2. 5.9 Gadon tempeh. 5.10. Folding leaf
wrappers for gadon tempeh. 5.11 Rolling leaf wrappers for
pepes tempeh. 5.12. Pepes tempeh on broiler and packets
ready to serve. 5.13 Folding leaf wrappers for Balinese
pepesan. 5.15. Saté tempeh on broiler. 5.15 Saté vendor
in Java. 5.16. Saté manis tempeh. 5.17 Tempeh sambal
accompaniment for rice.
6.1 Flowchart for homemade soy tempeh. 6.2 Tempeh
incubator (home-made). 6.3 Good soy tempeh (diagonally
sliced). 6.4 Four types of homemade tempeh. 6.5 Wooden
tempeh incubation tray designs. 6.6 Community tempeh

incubator. 6.7 Graph: Tempeh incubation time versus
temperature for soy tempeh (shows slow, moderate, and
quick combinations).
7.1 Graph: Loss of tempeh starter potency when stored
at various temperatures and humidities. 7.2 Sporulated
tempeh for starter in bread pan. 7.3 Dry-strainer spore
extraction. 7.4 Sporulated rice, pressure cooker, and Mason
jar method of making tempeh starter. 7.5 Picking leaves from
a hibiscus tree for tempeh starter. 7.6 Arranging inoculated
soybeans on hibiscus leaves. 7.7 Covering hibiscus leaf
sandwiches in trays. 7.8 Hibiscus leaves for tempeh starter
ready to use. 7.9 Hibiscus inoculum leaves on round tray.
7.10 Drying inoculum leaves in sun on roof. 7.11 Tying
inoculum leaves under rafters to dry.
8.1 Flowchart for basic Indonesian soy tempeh method.
8.2. A small Indonesian tempeh shop (floor plan). 8.3 Floor
plan of the large Oeben tempeh shop in Bandung, Java. 8.4
Flowchart for Malang tempeh.
A color photo shows a high-quality cake of tempeh
sliced on a plate. Address: New-Age Foods Study Center,
P.O. Box 234, Lafayette, California 94549.
1084. Leviton, Richard. 1979. Of soybeans, the soil,
herbicides & farmers: a visit to the Midwest soybean belt
(Continued–Document part III). Soycraft (Greenfield,
Massachusetts) 1(1):20-25. Summer.
• Summary: (Continued): “Henry Fieldson, Soybean Farmer:
I wanted to examine soybean production from a Midwestern
farmer’s perspective, so I visited with Henry Fieldson (not
his real name) in Illinois. He talked at length about the
current ‘cost-price squeeze’ and lack of parity in soybean
farming. Henry farms four hundred acres without herbicides.
‘Some of the noble ideas that we might have in this country,
sometimes we can’t afford them. In the cost squeeze, in 1972
a one-hundred horse tractor was ten thousand dollars; today
it’s twenty-five thousand dollars, and the price of soybeans is
less.’ While the cost of production has risen by nearly three
times, the selling price of soybeans has remained the same,
or even dipped some. ‘That’s a cost-price squeeze, and if you
tie that into how the farmers are going to grow their beans,
he’s got one thing in mind, and that’s profit. Now if he can
grow more bushels, and if he can save himself a little more
work by putting the weed killer on them, if the man has no
concern for health or pesticides and the environment, or even
if he does, he’s going to say, I’ve got to have that dollar.
That’s essentially the mood of the country.’
“Henry demonstrates the squeeze graphically by
making some figures. With typical good farming land in
Illinois priced at three thousand dollars an acre, and ten
percent interest payments to amortize the purchase, this
makes three hundred dollars. With typical per acre yields
of forty bushels, at eight dollars a bushel, this makes three
hundred-twenty dollars per acre, or twenty dollars above
board. ‘Okay, you’ve got twenty dollars to the good, which is
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twenty dollars more than what the interest in principal is on
the land. Okay, and it’s going to take about fifteen dollars of
that to pay the taxes. Now what do I get for my work and my
machinery, seeds, fertilizer, and all the good little things that
make life worthwhile?’ Henry would like to see soybeans
sold for at least eight dollars a bushel on the Chicago Board
of Trade and to have American export beans sold at about
twice the present value. These two steps, and perhaps a
reduction in soybean plantings might bring farmers closer to
parity. ‘This is why the farmers in Washington are doing a
little fussing, because they don’t want to go broke.’
“Henry Fieldson, who produces high quality nonherbicide treated soybeans, is trying to become a ‘quality
grower for a specific market’–the soyfoods companies.
‘There’s only one thing that greases them wheels and that’s
the premium price. Now, we’re working on a little premium
here but when you take the expenses off of it, it’s not that
great. It is enough to keep us interested at the moment.
We don’t want to gouge anybody, but we have to live too.’
The biggest change Henry perceives happening among
conventional soybean growers is a move towards narrow
row, drilled soybeans with heavy herbicidal treatment. ‘They
will be doing this to increase the yields and possibly do a
little less work, and the simple logic of making more money
because the freeze is on in agriculture and if you want to
survive, you have to make it.’
“Seated at the kitchen table, looking out over the flat
Illinois farmland, Henry speaks of other, more favorable
trends he sees shaping up. ‘I think we’re going to be moving
in the direction of contract production whether it be popcorn
or special soybean or special corn. More and more acreage
will be produced with the farmers knowing precisely where
it’s going and what they’re going to get for it.’ This would
eliminate fears of losing profits by selling to the elevator,
and of missing potential markups through dealing with
middlemen, while for the consumer (the soyfoods company),
this would inaugurate an era of custom-production,
whereby a company could specify soybean variety, growing
conditions, and supplies, and have a far more comprehensive
understanding of how this basic raw material is produced.
‘When he’s dealing with this particular farmer, he learns to
know exactly what he’s going to get from him instead of
wondering what the next pot luck load might be.’
“Farmer ownership of the land is another development
Henry speaks of and it is, perhaps, not as central in the
public’ eye as it is in the farmer’s. ‘A terrible amount of
land in this country is owned by family ownership, or
outside ownership, or even foreigners, and the man who’s
actually tilling the soil, doesn’t own it. He generally owns
but a fraction of what he actually tills.’ Of the four hundred
acres Henry plants to corn and soybeans, he owns only two
hundred. Control and ownership of the land are essential
for long-term soil building programs and an abstinence
from herbicides which makes the former possible. ‘As a

producer you can’t hold land for a short period of time and
get the weeds under control and keep them that way without
herbicides; you won’t even have time to get the herbicides
out of the soil.’ And with prime farm land selling for several
thousand dollars an acre, few farmers can afford to increase
their holdings. ‘Right at the moment, I’d say that if a person
is going to produce for you the premium product you want,
without all the pesticides, you’re going to have to pay.’
“Breeding Soybeans for Soyfoods: Perhaps the
dominant emphasis in contemporary soybean breeding
programs is increasing the per bushel yields. According
to William Boyd, ‘When hybridization came into corn, it
shot the yield up about double in a very short time, but we
haven’t been able to get the soybean yields increased as
much.’ The 1940 average harvested yield for soybeans was
sixteen-point-two bushels per acre; for 1975, it was only
twenty-eight-point-four bushels. Soybeans are notorious
for their unresponsiveness to heavy doses of fertilizer and,
being photoperiod-sensitive, their physiological cycle is tied
closely to the shortening of the days in summer. ‘Corn is
probably the easiest plant to work with in the genetic way.
Soybean is probably the most difficult.’ Other considerations
of breeders include increased pod-set, disease resistance,
lodging-resistance, and early maturation. High oil content
is a priority, too, because per pound soybean oil sells for
more than soybean meal; and attention is devoted to varieties
that lend themselves to mechanical production methods.
‘More and more of the one-man farms are growing greater
acreages,’ George Strayer points out. ‘He has to be able
to plant, cultivate, and harvest the soybean crop with a
minimum number of man hours. So there is that emphasis in
the breeding programs.’
“Several soybean producing companies are now
cognizant of the soyfoods industry in this country (partly
from experience with their Japanese soybean customers),
and they are now actively pursuing a new line in their
breeding and production programs. Chris Hartz notes that
his breeding program is ‘shooting for high protein. We
feel that the food market for soybeans has been virtually
untapped.’ The research division of Jacob Hartz Seed Co.
is trying to develop specific and suitable soybean varieties
for each different soyfood. ‘We’ve recently come up with
a new variety for natto that we’re marketing directly into
Japan on a contract basis. For producing a specific bean for
a specific product, we’ve been working now for four years.’
The desirable physical characteristics are supplied from the
buyers and Hartz tries to ‘adapt within our limitations and
our production what we can supply.’
“Hartz plant breeder Curtis Williams has been able to
determine from his customers what qualities they desire in
a bean for natto. These include a seed size of less than six
millimeters, oil content of less than twenty percent, high
carbohydrate count of thirty-five percent, water-absorbing
ability of over two times that of the raw seed weight, clear
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hilum, thin seed coat, moisture content not greater than
fourteen percent. ‘I have not been able to obtain the exact
requirements of soybean seed for use in producing miso
or tofu,’ Dr. Williams comments. ‘However, those I have
talked with say they want a large seed, high in protein, high
in carbohydrates, low in oil, clear hilum, thin seed coat,
and high in water absorption.’ Of course, the chief limiting
factor in breeding high protein soybeans is that field yield
and protein content are negatively correlated. ‘Therefore, we
may not be able to get a high protein variety that a farmer
could profitably grow on a large acreage unless there was a
premium for the seed.’
“Most soybean distributors agree that as the soyfoods
market for soybeans increases, there will be a marked
interest among growers and consumers in varieties that are
both agronomically viable and suited for soyfood production.
‘There seems to be an awareness now,’ observes Larry
Eggan, ‘that soybeans are food, and not just a place where
you can get some oil and some meal to feed cattle.’ In the
next couple years we are going to see a shift; I see the
awareness now but no aggressive research being conducted.
We’re going to see more emphasis towards cross-breeding
with, say, Prize with the oil-types to reduce the oil content
but increase the yields’” (Continued). Address: Colrain,
Massachusetts.
1085. Soycraft (Greenfield, Massachusetts). 1979. Vinton–
new high protein soybean. 1(1):4-5. Summer.
• Summary: “Between private and public breeders in
the U.S. today, there are nearly two hundred commercial
varieties of soybeans available. Most of these beans have
been bred specifically for high oil content, high field
yield, disease and insect resistance, and desirable physical
characteristics, such as resistance to lodging and seedshattering. This fact exists simply because the soybean
consumers have clamored for these qualities in their
soybeans. But, nonetheless, university breeders, have, over
the years, in a quiet but persistent fashion, bred many high
protein vegetable-type soybean varieties–notably, Prize,
Kim, and Kanrich–and Vinton is the latest and perhaps
brightest star in the breeders’ cap.
“Disoy, Magna, Marion, and Provar are each highprotein vegetable-type, or large-podded soybeans–with
protein levels as high as forty-four percent (Provar)–that
were released with fanfare and publicity but failed to go
anywhere, mainly because they were not competitive with
other current field varieties. No matter what the protein level
if it is not economical to grow these new beans the farmer
will not try. Large-seeded types tend to require more delicate
field-handling because of thin seed-coats and the farmer must
charge a premium as vegetable-types produce lower bushel
yields per acre. Disoy tended to shatter when harvested and
Magna was not much better, lacking adequate seed quality
when mature; Magna, when dry, would split and have a poor

appearance. The basic problem is that high protein soybeans
seem to have poor agronomic qualities, and breeders observe
that it seems biochemically impossible for the soybean to
provide both high protein content and high field yields.
“Vinton, however, judging from preliminary field
tests, seems to combine high protein (44.5%) with high
field yields (47 bushels/acre), thereby establishing itself
as a new soybean variety warranting close examination by
tofu-makers. The high protein content of Vinton was an
accident, actually, according to Dr. Walt Fehr, plant breeder
at Iowa State University, where Vinton was developed. Iowa
breeders were working on developing large-seeded varieties
for Japanese customers and the protein was derived from
Provar. Most public breeders have done some protein work,
Dr. Fehr noted in a recent interview, but the public has not
demonstrated a clear desire for high protein soybeans; but
‘they would have no problem getting high protein beans from
public breeders if they got the go-ahead from the market.’
Soybean breeders are frustrated with the lack of specific and
consistent guidelines from soyfoods manufacturers regarding
desirable qualities for soybeans.
“Vinton has the pedigree of Hark X (Provar X [Disoy
X Magna]) and in the 1975 Uniform Preliminary Tests
it yielded forty-seven bushels per acre for ten replicates.
Iowa State University now holds four hundred bushels of
Vinton Foundation Seed which will be provided to certified
seedsmen in an effort to increase supplies.
“Mid-West Soya International, in Cedar Falls, Iowa,
intends to plant five hundred acres of Vinton this season
and Strayer Seed Farms in Hudson, Iowa, will plant fifty.
Strayer Seed Farms raised ten acres of Vinton in 1978, and
George Strayer observed that Vinton matured ten to fifteen
days earlier than Prize but gave comparatively poor yields,
averaging only thirty bushels versus forty-five for Prize. Mr.
Strayer calculated that, if, during the 1979 season, Vinton
again yields only thirty bushels an acre, then it will sell about
ten percent over Prize, which is eighteen-cents a pound,
thereby placing Vinton at nineteen-point-eight cents a pound.
“However, Soycraft set pencil to paper and came up with
some more optimistic calculations. The main consideration
is whether the increased field yields and increased protein
levels would translate into savings in beans and money for
tofu-makers. For Vinton, at 47 bushels, compared to Amsoy,
with 39 bushels, this would produce 480 pounds more
beans per acre, if we figure a 3.2 yield on dry beans to tofu,
Vinton would produce 2502 pounds more tofu per acre than
Amsoy, figured at 2.8, because of the 5.5% lower protein.
This means a savings of 78.1 bushels per acre, or, translated
into money, at the typical price of 16.0 cents a pound for
soybeans, the savings would be $12.48 for every 47 bushels
of Vinton, or 26.3 cents per bushel. This becomes $0.0043
per pound, or $193.50 for a 45,000 pound tractor-trailer
load–in other words, a considerable savings. While these
calculations are sketchy, and based on figures that might
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change, they indicate the kind of mathematics that soyfoods
companies can now engage in when evaluating new varieties
of soybeans.”
1086. Marking, Syl. 1979. Automatic harvesting? It may be
closer than you think. Soybean Digest. July/Aug. p. 14-15.
• Summary: “If you think today’s combines have a lot of
automatic controls to make your job easier, reduce harvest
losses and handle beans more gently, you haven’t seen
anything yet.
“Engineers are assaulting problems in several areas to
fill in missing links for easier, more efficient harvesting.
“’Automatic controls to monitor machine and crop
status and to perform adjustments previously required of the
operator may become an integral part of future harvesting
machinery,’ predicts Ralph Nave, USDA ag engineer at
University of Illinois.
“’Application of automatic controls to a combine can
increase field performance, decrease operator fatigue and
reduce grain damage,’ he says.
“Control Monitors Moisture: One example is an
automatic cylinder-speed control, which would automatically
adjust cylinder speed to compensate for varying soybean
moisture content.
“Prototype was developed cooperatively by Nave, L.J.
Brizgis, then an Illinois graduate student and now a design
engineer for John Deere, and Marvin Paulsen, University of
Illinois ag engineer.
“Control system will not only read and correct for
moisture level variations at different times of day but also for
different parts of a field-especially significant earlier in the
season.
“Cylinder speed affects damage level of soybeans during
threshing. That’s critically important for seed producers–
and is likely to become much more important for exported
soybeans.”
“In a cooperative University of Illinois/USDA study,
two rotary combines were compared with a conventional
combine to evaluate damage to soybeans. An IH
[International Harvester] 1460 Axial-Flow (single rotor)
combine, a Sperry New Holland TR-70 (double rotor)
combine and a John Deere 7700 (conventional rasp-bar
cylinder) combine were compared over a 3-day test period
on Amsoy 71 soybeans.
“Results? Percentages of splits were significantly higher
at similar cylinder speeds for the conventional cylinder
unit than for either rotary. However, under all operating
conditions, splits from any test combine did not exceed
allowable limits for USDA No. 1 grade soybeans.”
On one combine a computer controls header speeds.
Losses of soybeans in the field have been cut by 50% in
some trials.
A photo shows the front underside of a combine header.

1087. Pendleton, Johnny W. 1979. Cultural practices and
mechanization. In: R.W. Judd, ed. 1979. 50 Years with
Soybeans. Urbana, IL: National Soybean Crop Improvement
Council. 86 p. See p. 17-21.
• Summary: “The topic, Cultural Practices and
Mechanization, is the most important now or whether one
goes back 50 years or even 12,000 years, when agriculture
and civilization began. This is where the grower becomes
actively involved and expends his money and energy. This is
where all components of the art and science are synthesized
into a profitable enterprise. Poor research or grandiose
hypotheses are quickly discarded in the competitive world of
present day agriculture.”
The author states that cultural practices encompass
variety selection through tillage, fertilizer, pest control,
planting pattern, harvesting, and storage. In his discussion,
he covers double cropping, minimum tillage, irrigation,
growth regulators, row spacing, and seed quality.
“Harvesting: Not until combines were brought into the
Midwest from Western wheat states in 1924 did soybean
acreage really increase. This crop has presented a great
challenge in reducing losses in the harvesting process. Until
recently average losses were 9 to 10 percent.
“The problems or challenges have been:
“1. Low uniform cutting heights must be maintained.
Low enough not to hit low pods, yet not pick up dirt or small
stones.
“2. Fast knife speed to not allow stalks to slip along the
knife blade.
“3. Cultivation practices which ‘earth up’ the rows.
“4. Gentle yet positive control of the plant to reduce
shatter or cutting losses before and after cutting.
“5. Save shattered beans.
“6. Lodged stalks or branches must be lifted above the
cutting zone.
“Agricultural Engineers Bichel and Hengen reviewed
nine patents to help satisfy these requirements. Their
conclusion was that only the Hume-Love floating cutter bar,
Baker’s bean plow, and the Sutherland row crop head have
led to production models.
“The flail or beater harvesters used before combines
resulted in 40% field losses, the cut and thresh methods
which involved mowing, windrowing, hand cocking, hauling
and threshing often resulted in 50% losses primarily by the
seed shattering during all these operations.
“Recent innovations are the air jet system on the cutter
bar developed at the University of Illinois, and the puller
developed at Purdue University [West Lafayette, Indiana].
Both reduced losses by 40-50 percent but have practical
problems. The increased power requirement of the air jets
and the dirt problem introduced by the pullers remain as
challenges.
“The introduction of soybean row crop heads and/
or flexible bar headers will reduce field losses to almost
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half that of conventional grain combine heads. These have
potential of leaving only 3-5% in the field.
“The new rotary cylinder combines may have special
appeal to seedsmen because the seeds are not separated from
the pods as violently as in conventional combines.
“All agricultural engineers working on the soybean
harvest loss problem would dearly love to see the plant
breeders eliminate plant lodging and raise the podding height
greater than six inches above the soil surface.” Address:
Agronomy Dep., Univ. of Wisconsin.
1088. Shaw, W.C.; Wax, L.M.; McWhorter, C.G.; Dowler,
C.C.; Andersen, R.N. 1979. Progress in the development
of weed control technology for soybean production. In:
R.W. Judd, ed. 1979. 50 Years with Soybeans. Urbana, IL:
National Soybean Crop Improvement Council. 86 p. See p.
50-63. [43 ref]
• Summary: “Even though farmers use the best current pest
management technology in soybean production, losses in
yield and quality caused by all pests are estimated at 20 to
30 percent of potential production. Of the total estimated
loss caused by all pests, about 50 percent of the loss can be
attributed to weeds (8, 29).
“Weeds cause serious reductions in yield and quality
of soybeans and greatly increase soybean production costs.
They compete with soybeans for moisture, mineral nutrients,
light, and other growth requirements. Weeds increase
the cost of seedbed preparation, cultivation, fertilization,
harvesting, cleaning, and marketing. They increase the cost
of equipment, manpower requirements, machine horsepower
requirements, energy requirements, and they also harbor
insects, diseases, and nematodes which damage soybeans (8,
29).
“The losses caused by weeds in soybeans are estimated
at about 10 percent of potential production. In 1978, the
losses due to reduced yield and quality amounted to $1.2
billion, and the cost of weed control was about $1 billion.
Farmers currently treat approximately 80 percent of the
planted soybean acreage with herbicides at a cost of more
than $400 million. They also spend more than $600 million
for cultural weed control practices, including seedbed
preparation and cultivation. Thus, the current annual losses
caused by weeds and the cost of their control amount to
about $2.2 billion, and this amount is greater than costs
associated with all other pests combined (8, 29).
“Progress in the Development of Weed Control
Technology: In view of the current losses caused by weeds in
soybean production and the cost of their control, has progress
been made in the development of improved weed control
technology? The evidence for improvement is significant. In
the past 25 years the improved weed control technology that
has been developed through research has resulted in reducing
the losses in yield and quality caused by weeds from about
20 percent to about 10 percent. In other words, if we were

using today the weed control technology that was available
25 years ago, our losses in soybean yield and quality caused
by weeds and the cost of their control would amount to
about $3.4 billion annually. Thus the improvements in weed
control technology that have been made through research
in the past 25 years are saving on the average about $1.2
billion annually for soybean farmers and consumers. Thus,
the benefits from this technology are distributed throughout
society to all Americans in terms of higher yields of better
quality soybeans with fewer losses from weeds (8, 13, 29,
32, 33).
“The development of selective chemical weed
control technology has spearheaded the advances in weed
control technology for soybean production. In 1947 when
preemergence chemical weed control was discovered, not
a single herbicide was registered for controlling weeds in
soybeans in the United States. The first experiments that
led to development of selective chemical methods of weed
control in soybeans were conducted in 1948 (21, 22). In
1978, just 30 years later, there were 30 individual herbicides
registered for weed control in soybeans. In addition, more
than 60 herbicide mixtures and combination herbicide
treatments are registered for weed control in soybeans.
Nevertheless, of the total soybean acreage treated with
herbicides, six herbicides or mixtures of these are used on
more than 50 percent of the treated acreage. This array of
selective herbicides provides soybean farmers with a wide
choice of chemicals to control the broad spectrum of weeds
in continuously shifting weed populations in the several
soybean production areas (29).
“Paralleling the development of selective chemical weed
control practices in soybean production was the development
of herbicide application technology and equipment such
as low-volume sprayers; granular applicators; airplane
applicators; flat-fan, hollow-cone, solid-cone, and boom-jet
nozzles; mist blowers; band applicators; low-drift application
technology and equipment; controlled release formulations;
recirculating sprayers; and rope wick and other roller-wiper
type herbicide applicators (24, 28, 35). In addition, we
discovered and developed preplanting soil-incorporated
and subsurface applied selective herbicide treatments;
preemergence soil-applied treatments; postemergence
foliage and directed postemergence treatments; herbicide
applications in the row with crop seeds; herbicide
applications to seed coats of crop seeds; and a wide variety
of engineering advances that have enabled farmers to apply
the precise amount of the herbicide at the appropriate time
in the exact place for maximum effectiveness in controlling
weeds with minimum effects on soybeans and other
nontarget components in the environment (27).
“Prior to and during the period of chemical weed
control development, we made improvements in cultural and
mechanical weed control technology such as fast-moving,
shallow, tractor cultivators; rotary hoes; blade and sweep
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cultivators; oil and gas burners for flame weed control; and
the use of electrical weed control technology. Cultural weed
control practices emphasized seedbed preparation, weed-free
soybean seed, early-planted varieties, fertilizer placement
and timing, closer rows, closer planting in the rows, crop
rotations, and field sanitation (24, 28, 35).
“Biological control of weeds by the use of plant
pathogens, insects, and other organisms offers new
approaches for the future. Plant pathogens have already
been developed for control of several weeds in rice, cotton,
soybeans, and other crops. Insects are now used successfully
to control more than 20 species of weeds on rangelands and
in aquatic sites. The potential for using insects to control
weeds in crops is also under current study (24, 28, 35).
“Perhaps the greatest advances in the development of
weed control technology for soybean production are reflected
in the development of integrated weed management systems
(IWMS) based on (a) crop rotation, (b) tillage for seedbed
preparation and cultivation, (c) selective chemical weed
control herbicide treatments, (d) selective herbicide mixtures,
(e) combinations of selective herbicide treatments, and (f)
the rotation of selective herbicides when used on the same
crop and when used in crop rotations. Progress has also been
made in developing a better basic understanding of soybean
growth, weed ecology, and the effects of weed control
technology on soybeans, other crops, weed populations, and
nontarget components of the environment (23, 24, 25, 26, 27,
28, 30).
“Basic research has provided us with a better
understanding of the ecology, phenology, physiology,
biochemistry, and botanical aspects of weeds. We have
learned more about the life cycles of weeds so that we
can now determine those stages in their growth and the
physiological and biochemical systems that are most
vulnerable to control. We also need to develop a better
understanding of the impact of soybean genetics on weed
control including tolerance of varieties to herbicides,
differential competitiveness of varieties with weeds, and
influence of maturity dates of varieties on weeds (14, 15, 16,
17, 18, 21, 42). Expanded research is needed.
“We are beginning to develop a better understanding
of weed-crop ecology. The role of allelopathy in weed-crop
ecology is probably far greater than previously believed.
Secondary phytotoxic chemicals from crops and weeds are
being isolated, identified, and synthesized. This progress will
provide us with new approaches to chemical and biological
methods of weed control. We must expand these studies (30,
31).
“Through basic research we have developed a better
understanding of the acute and chronic toxicological effects
of herbicides and their impact on the environment. Criteria
and methods for measuring their environmental impact
have been developed. A pool of fundamental information is
gradually providing the data and knowledge necessary for

predicting their environmental impact before they are widely
used (10, 19, 34, 36). Much remains to be done.
“We are emphasizing the development of IWMS
research approaches to the control of weeds in soybeans
as a part of total farm and regional management of
agroecosystems rather than to specialize too narrowly in
our research to develop only control components. In an
integrated weed management agroeco-systems approach
to weed control, we are rotating crops, rotating herbicides
on crops, and using combination herbicide treatments,
sequential treatments, and mixtures of herbicides in a
management system that includes mechanical, cultural,
ecological, and biological methods. We need to more
fully investigate these research approaches to developing
integrated weed management technology (5, 6, 7, 9, 12,
13, 25, 26, 30, 32)” (Continued). Address: Weed scientists,
USDA.
1089. Machinisme Agricole Tropical. 1979. La culture
mecanisee du soja [Mechanized cultivation of soya]. No. 67.
July/Sept. [Fre]*
1090. Yandle, Dot. 1979. Computer rides combine. Soyworld
(American Soybean Association, St. Louis, Missouri) 1(3):1.
Sept.
• Summary: “Some estimates say the American soybean
grower loses ten percent or more of his valuable crop while
he’s harvesting it.
“Last year 63 million acres of soybeans valued at nearly
12 billion dollars were harvested in the U.S. That means
some 1.2 billion dollars worth of soybeans were lost in the
field at harvest time.
“In an attempt to do something about those losses, three
Clemson University (S.C.) researchers have engaged the help
of a computer which travels right through the field with the
combine operator and aids him in making decisions about the
harvest. They think the computer can cut losses substantially.
“’If we can perfect our system–and I think we can–it
will be like having a grower’s best man riding along with
the operator on every combine to make the necessary
adjustments,’ says project member G.E. ‘Buddy’ Miles.
“He thinks about that and amends it: ‘In fact, it would be
better.’
“The computer used by Miles and his two colleagues,
Melvin Richardson and Roy Dodd, is mounted in the
combine’s cab. It keeps the driver informed on crop quantity,
moisture of both plant matter and harvested soybeans and
yield. Taking that information, it will calculate the best
setting for reel speed, forward speed, rotor and fan speed, as
well as concave clearance.
“Rather than having to stop harvesting and readjust his
combine to these best settings, the driver can depend on the
computer to do it for him automatically and when needed.
“’What the operator gets is information on the go,’
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says Richardson. ‘He saves time as well as money because
frequent stops are not economical.’
“Pushed to estimate how much a grower could expect to
pay for such a system, Miles says maybe seven percent of the
cost of the combine. However, he points out that the grower
should regain that outlay in additional soybeans harvested
and sold in the first year.
“’Conceptually, our idea is not limited to any particular
make or type of combine,’ Dodd adds. ‘It can be adapted to
any model in manufacture. We have our system on a New
Holland TR-70 combine which is on loan to the agricultural
engineering department here at Clemson.’
“The South Carolina Experiment Station team members
say they are looking forward to this fall’s harvest and their
first good solid data.
“They think South Carolina provides an exceptionally
good testing ground because of the state’s wide range of
environmental and soil conditions and the variability of
weeds and other field problems.
“’Soybeans are our state’s top crop,’ says Miles. ‘And
at present, we’re estimating that growers here lose from $20
to $30 million dollars each year–in large part because of
harvesting problems.’
“A combine operator who has a well-informed ‘friend’
riding along in the field with him and making the needed
equipment adjustments could hardly help but improve that
record.
“The Clemson research is funded by a three-year
grant from the American Soybean Association Research
Foundation. Equipment support has come from the New
Holland, Dickey-John and Watch Dog companies.”
A large photo shows a combine and an illustration of a
combine with sensors just above it. Address: South Carolina
Experiment Station, editor.
1091. Stewart, Robert E. 1979. Seven decades that changed
America: a history of the American Society of Agricultural
Engineers, 1907-1977. St. Joseph, Michigan: ASAE. 433 p.
Index.
• Summary: Contents:
Preface
1st Decade, 1908-1917 “Let us devote ourselves”
2nd Decade, 1918-1927 ‘A good foundation has been
laid”
3rd Decade, 1928-1937 “The engineer must accept
responsibility”
4th Decade, 1938-1947 “We builded well during
peacetime”
5th Decade, 1948-1957 “Anniversaries call for
inventories”
6th Decade, 1958-1967 “Agricultural engineering is
unique”
7th Decade, 1968-1977 “For the benefit of man.”
Appendixes

Charter Members
ASAE Presidents
Honorary Members
Recipients of ASAE Awards and Medals
Sources of Historical Information
Acknowledgements Address: Past-President and Fellow,
ASAE, Distinguished Professor, Agricultural Engineering,
Texas A&M Univ., College Station, Texas.
1092. Ankli, Robert. 1980. Horses vs. tractors on the Corn
Belt. Agricultural History 54(1):134-48. Jan. *
1093. Monsanto Corporation. 1980. When you do it right
with Lasso, it shows (Ad). Soybean Digest. Jan. p. 10-11.
• Summary: This ad occupies a two-page spread. Lasso is an
herbicide. Below a wide photo of weedless rows of soybeans
is a subtitle: “Dependable grass control year after year... Two
ways to get it with Lasso.” (1) “Spray Lasso on the surface
at or immediately after planting, no later than five days after
last tillage.” (2) “Surface Blend Lasso by means of high
speed, one pass shallow incorporation with wider, lighter and
faster equipment...”
Photos show: (1) Two views of a tractor applying
Lasso to the surface. (2) Two views of equipment applying
“Surface Blend Lasso.” (3) A can and plastic jug of Lasso.
1094. Strayer, George M. 1980. The battle of the coconut
cow. The early days of the American soybean industry and
its surprising similarity with today’s soyfoods movement.
Soycraft (Colrain, Massachusetts) 1(2):50-53. Winter.
• Summary: Contains an excellent history of Strayer’s
work with soybeans, and an early history of the American
Soybean Association. So far as George has been able to
determine, his father, Bert Strayer, “was the first man west
of the Mississippi River to use a combine on soybeans.” One
had been used successfully the year before by the Garwood
brothers in Illinois. “We worked with the International
Harvester Company and bought the first of their combines to
be used on soybeans. It was a power take-off drive machine
with a folding platform. The outer end of the cutting platform
folded up so that the combine could be driven through farm
gates. It was a machine designed for farm use on grains and
for a one-man operation. We soon learned that on soybeans
the operation was a two-man job–one man driving the tractor
and keeping the cutting platform in the right position on the
rows, while the other man controlled the cutting height while
riding on the tractor platform.
“For a period of several years, we had the only combine
being used on soybeans in this entire area. The combine
carried a tank, the top of which held about twenty-five or
thirty bushels that could be removed from the tank by driving
a wagon or truck under the edge of the tank and pulling a
lever which opened four holes along the tank bottom and
allowed the soybeans to run out.”
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In Sept. 1927 George Strayer attended his first meeting
of the American Soybean Association, held at the University
of Illinois. “One thing that sticks indelibly in my mind is
a statement made by W.K. Kellogg, of Kellogg’s cereals,
Battle Creek, Michigan. He said: ‘Some day people in the
U.S. will realize how foolish it is to feed one hundred pounds
of soybeans to livestock and get back a very small poundage
of meat products which have a protein inferior to the protein
fed to the livestock.”
The “Battle of the coconut cow,” as Strayer calls the
margarine-butter controversy, was the battle to get margarine
legalized in America. First they had to work on the federal
level, which took six years of cooperative work by the
soybean, cotton and the margarine industries. “Then we went
into fourteen different states to change the state laws. We
were successful in getting a small tariff placed on coconut oil
in favor of soybeans at the federal level.
“In September 1940, the Board of Directors of the
ASA met in Dearborn, Michigan and decided we needed a
publication because here we are, growing soybeans all over
the country, but who knows what’s going on, what’s being
grown, the same thing soycrafters are now discussing. I
took the job as editor of the Soybean Digest and we started
out with sixteen pages and had a heck of a time finding
advertising to support it. Before my career as editor ended,
the magazine was going into seventy countries with as high
as one hundred twenty pages per issue. It was designed
for people who grew soybeans, giving them the kind of
information soybean growers needed. And the growing
association went just as far as we could in promotional and
legislative work to protect the interests of soybean growers.
“During the World War II period, the U.S. acreage in
soybeans doubled, then redoubled, because we had been
dependent on other areas of the world for our fats and oils,
but the supply lines were cut off. At the end of the war we
had far more soybeans than we could assimilate. Have you
ever eaten white margarine? It tastes the same as yellow
margarine, but doesn’t look nearly as good. Back then we
had a federal law that said it was all right to make margarine,
put it in a plastic bag, and put in a little capsule of yellow
coloring matter which the consumer would work through
the bag [by squeezing the bag innumerable times] to color
the margarine. The legislation banning the sale of yellow
margarine and making the sale of white margarine difficult
went back to the days of the ‘coconut cow’ which had been
a major issue before soybeans came into the picture to any
extent. Right after the war we went to Washington [DC]
and spent enough time there to have the federal margarine
law changed to allow the manufacture and sale of colored
margarine. Margarine is now in second place as a user
of soybean oil in the U.S. and margarine consumption is
approximately twice as much per capita as butter. When we
were working on changing the law, it was the reverse.”
“The German army had used soy protein during the war

and issued a soybean cookbook to army chefs on how to use
soy protein, soy flour in army diets. Our basic answer was,
yes, soy protein will eventually become a major part of the
protein source for Germany, just as it will in much of the
world.”
“In 1955 I was asked to go to Japan to make a study of
whether American soybean growers ought to be looking at
Japan as a market for our beans. Keep in mind that soybeans
came to us from the Orient and here we were talking about
selling soybeans back to Japan. I spent seven weeks there
and visited many miso, tofu, natto, kinako and tempeh [sic]
plants, and I decided that, yes, there was a market. But the
first thing a Japanese buyer would tell me was, you can grow
excellent soybeans in the U.S. but why do we get such poor
quality beans from you? One of the first things we did was
change the federal grading standards in a manner which
made it possible for the Japanese buyer to purchase soybeans
on a federal grade that was meaningful. In 1956 I did the
same job in ten countries of northern Europe and wherever
I went, I heard the same story about poor quality soybeans.
At that time we were in the process of changing the grading
standards through public hearings. Today more than fifty
percent of all soybeans grown in the U.S. go into the export
market as raw soybeans, meal, or oil.
“Prior to World War II we were not an exporter of
soybeans. A quarter of my time between 1955 and 1967 was
spent outside the U.S. contacting potential buyers; I also
helped establish the Japanese-American Soybean Institute,
an unheard of concept previously because [in Japan] the
miso makers didn’t talk to the oil crushers or tofu makers.
There was no liaison, no cooperation among the commodity
groups–each operated independently.
“Our first job was to form this institute with
representatives from each of the trade groups on the Board.
Today Japan imports over one hundred million bushels of
soybeans each year from us–our largest customer for U.S.
soybeans outside our own country.
“Soy protein is the most successful food ingredient
in the world because it is the most nearly complete of all
the known vegetable proteins. There is no other vegetable
protein grown widely and in quantity that can begin to match
soy protein, It is the most nearly balanced in the ten essential
amino acids of any vegetable protein. When we talk about
soy protein, we mean something that has a potential far
beyond anything we have yet realized,...”
Photos show: (1) George Strayer, happily lecturing.
(2) A $75,000 grain combine, used to harvest soybeans. (3)
Harvested soybeans being discharged into a waiting truck at
a small New England farm. Address: President, Agricultural
Exports, Hudson, Iowa.
1095. Progressive Farmer (Midmonth Soybean Edition).
1980. Soy oil test on tractor fuel is successful. April. p. 24. *
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1096. Glazer, Howard. 1980. Beans become area’s largest
crop. Daily Leader (Stuttgart, Arkansas). May. p. 2E.
Stuttgart Centennial Edition.
• Summary: “From its late-1920s beginning as a ‘second
crop’ planted to prevent land from being exhausted by rice,
the soybean has developed into Arkansas’ most prolific crop,
and Grand Prairie farmers and agribusiness leaders are just
beginning to explore its vast potential.”
A history of the soybean is given. It first arrived in the
USA in 1804, and in Arkansas in 1924. Today the USA is
the world’s largest soybean producing country, ahead of the
soybean’s homeland–China.
“Starts with ten bushels: Jacob Hartz Sr. and A.R.
Thorell, partners in an International Harvester dealership
in Stuttgart, brought the soybean to Arkansas in 1924 after
seeing area farmers suffer from decreasing rice yield the
previous few years.” Rice depletes the soil of nitrogen, but
soybeans enrich the soil with nitrogen. According to Marion
Hartz, son of Jacob Hartz Sr., his father and A.R. Thorell
bought ten bushels of Laredo soybeans from a producer
in Illinois. The Laredo variety was used chiefly for the
production of hay. “Those first beans were given in amounts
of one-half and one bushel to various farmers around the
area for use on land which had been in rice for a number
of years,” according to Marion. “Some of it was allowed
to grow to maturity, some was cut for hay, and some was
plowed under for use as a green manure crop. The following
year, they saw definite yield increases in their rice.”
Thereafter Hartz and Thorell became soybean evangelists.
Jacob Hartz (who had only a 6th grade education) worked
closely with Heartsill Banks–who worked at the rice station
and had a college degree from the University of Arkansas.
Both were good public speakers and easy to meet and talk
with. They traveled 30-50 miles in all directions. “Dad would
talk about the practical aspects while Mr. Banks would
discuss the technical side. People called them the ‘Soybean
Twins.’”
Hartz and Thorell, recognizing at an early date the
potential of soybeans, custom-combined the crop for local
farmers in return for a cash fee, and arranged space for
storage bins in what is now the A.R. Thorell Supply Co.
building on second and college streets. Shortly afterward,
they bought a small cleaner. The beans were scooped off the
trucks by hand.
By the early 1930s, Hartz-Thorell Supply Co. had
become so involved in the soybean business that a new
building was needed. In 1932 or 1933 the company rented a
two-story building on the corner of First and College; it had
a small elevator in back which could carry a small truck. The
partners transferred their soybean growing operations to the
new facility.
In 1935 the partners realized that even their two-yearold facility was no longer adequate for what had become
the Seed Department of the Hartz-Thorell Supply Co., so a

seed cleaning and processing plant was constructed on East
Cleveland St., south of an existing rice mill and east of what
is now Riceland Foods parboil plant. The contractor for this
plant, which had a storage capacity of 50,000 bushels, was
J.B. Barnett, who used material from dismantled sawmills
in southwest Arkansas as his primary construction material.
The plant was constructed as a grain-elevator type of
operation, with refinements for seed processing and a very
large seed cleaning capacity for those days. It soon became
widely known and, at 102 feet tall, was the tallest building in
Stuttgart.
The soybean really started to take off during World
War II. Now Hartz traveled and worked to educate southern
cottonseed crushers in western Tennessee and eastern
Arkansas that the soybean was a good alternative. After a
slow start, the new campaign met with success.
In 1942 Hartz and Thorell divided their history-making
company, Thorell keeping the equipment business while
Hartz took the seed division. Today both companies continue
to prosper, with the Hartz Seed Co. now one of the leaders in
American seed research.
Riceland Foods entered the soybean picture in the
1950s, building crushing facilities at Stuttgart and throughout
eastern Arkansas, including plants at Helena and Jonesboro–
which have helped bring an end to the reign of “King
Cotton.”
A large photo shows tractors pulling combines across a
soybean field in 1936 or 1937.
1097. Greenland, Annette. 1980. Supply company made
changes to stay in mainstream. Daily Leader (Stuttgart,
Arkansas). May. p. 4B. Stuttgart Centennial Edition.
• Summary: About the A.R. Thorell Supply Co. “One of
Stuttgart’s ‘grand old men’ both in commerce and in civic
endeavors, A.R. Thorell still spends afternoons in his office
in the company’s headquarters at Second and College.
He’ll be 89 [years old] in July.” Thorell helped start this
company in 1924 and has been on hand to guide every
important transition the firm has made: from mule-drawn to
mechanized equipment, from serving individual farmers on a
retail basis to supplying up to 700 dealers in three states.
Plus, Thorell had been selling implements and vehicles
for some 15 years before he came to Stuttgart. He was in
the P&O Plow Company in St. Louis, Missouri, for about
10-12 years, starting when he was a kid. Then he went to
Little Rock, Arkansas, as manager of the Oliver Plow Works
for about 3 years, until 1924. The Hartz-Thorell Supply
Co., which Thorell helped to launch in 1924, “endured for
18 years until tax burdens and other factors prompted the
partners to divide their interests. The taxes were taking
practically all of one enterprise. Rates were going up.
December 1941 was Pearl Harbor,” and in 1942 they divided
the company.
The earliest binders and combines weren’t made for
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harvesting rice. So they had to be altered. Thorell played
a leading role in that area–working with engineers at the
International Harvester Company. Implements designed
specifically for rice appeared in the 1940s. Soon combines
replaced binders.
“Thorell’s belief that a salesman must know the
machines inside and out was developed in those early years.
‘We really got started in October, 1924, and that Winter–
that harvest season–we really had a struggle in the parts
department. We didn’t have any men familiar with it.” “The
shift from retail to wholesale was pretty much completed
by 1960, but it began two decades earlier with Thorell’s
handling of the Eversman land plane... Thorell Supply Co. no
longer sells tractors or combines, but deals in complete lines
of auxiliary equipment, such as back hoes, and transports for
moving today’s huge implements from one field to another.”
1098. Hartz (Jacob) Seed Company, Inc. 1980. Hartz
Seed–Congratulating Stuttgart during its centennial (Ad).
Daily Leader (Stuttgart, Arkansas). May. p. 11G. Stuttgart
Centennial Edition.
• Summary: “Farming has progressed over the past 100
years. Harvesting methods have changed tremendously
as depicted in the contrasting photos. Jacob Hartz Seed
Company is proud of the fact that Hartz Seed has remained
the same–the same high quality, the same careful selection
and grading, the same unquestionable integrity that it has
always stood for. We have over 50 years of experience,
research and dependability behind every item we offer.”
Photos show: (1) “Jacob Hartz, Sr. (1888-1963). A
pioneer in the development of soybean production in the
South. Founded Jacob Hartz Seed Company in 1925 and
later that year built the first small seed cleaner in the State.”
(2) Tractors pulling combines in a soybean field in about
1936-37. (3) A modern soybean combine.
1099. Randolph, Eleanor. 1980. Seed patents: Fears sprout
at grass roots: ‘Bean squawk.” Los Angeles Times (The)
(California). June 2. p. 1, 10-11.
• Summary: John E. Withee is on a mission–to save the
roughly 1,000 traditional “heirloom” bean varieties from
extinction. The first blow was the Plant Variety Protection
Act of 1970, passed in the final hours before congress was
leaving for the Christmas recess. That act enabled seed
companies to patent the plant varieties they had developed.
But many vegetables were exempted from that act–thanks to
the insistence of H.J. Heinz and Campbell soup companies.
Now, an amendment wants to eliminate all exempted seeds.
This will almost certainly lead to a huge loss of genetic
biodiversity. Many traditional American seed varieties will
gradually disappear, unless their germplasm can be preserved
by seed savers and their exchanges. With loss of genetic
diversity comes the risk that a forgotten pest or dormant
virus could suddenly strike and wipe out massive amounts

of food–”in much the same way a blight wiped out a hybrid
corn strain in 1970, destroying about 15% of the U.S. corn
crop that year.”
Yet the European plant patenting system has been
working moderately well for almost 20 years. Many of the
newer plants are meant to be grown using modern farming
which relies on petrochemicals in herbicides, fertilizers, and
tractor fuel.
Patent protection has encouraged corporations (often
chemical or petrochemical or pharmaceutical companies)
and big private companies to get into the seed business,
often by buying smaller seed companies. This trend greatly
accelerated since the Plant Variety Protection Act of
197O went into effect. Northrup-King has become part of
Sandoz, Ferry-Morse Seeds part of Purex. Clemens Seed
Farms, Warwick Seeds and Trojan Seed Co were bought
by Pfizer, and Moran Seeds by Celanese. Monsanto now
owns Farmers’ Hybrid Co., Upjohn owns Asgrow Seeds
and Associated Seeds, and Ciba-Geigy owns Funk Seeds
International. Burpee owns General Foods and “Harris,
an old family firm founded in 1897, is now owned by
International Telephone and Telegraph” (IT&T).
Heirloom seed savers plant their seeds each spring,
harvest them each fall then send them to other seed savers
who will plant them next spring. Thus “seed savers provide
an important genetic ‘fail-safe’–a chain of small backup seed
repositories for the big government center in Fort Collins,
Colorado, where thousands of varieties are supposed to
be saved for posterity. The backup is especially important
because the government repositories are so low on funds
they cannot always do what they are supposed to do.”
“Moreover, most people are hesitant to correspond with the
government.” Address: Times Staff Writer.
1100. Bruwer, J.J.; Boshoff, B. van D.; Hugo, F.J.C.;
Plessis, L.M. du; Fuls, J.; Hawkins, C.; Walt, A.N. van der;
Engelbrecht, A. 1980. Sunflower seed oil as an extender
for diesel fuel in agricultural tractors. Paper presented
at Symposium of South African Institute of Agricultural
Engineers, 11 June 1980. 7 p. Report, Div. of Agricultural
Engineering, Dep. of Agricultural Technical Services,
Pretoria, South Africa. Report Reference #12/2/2/10. [2 ref]
• Summary: This paper (with minor modifications) was
later presented at a conference held 29 Sept.–1 Oct. 1980 at
Kansas City, Missouri; it was published in the proceedings
of that conference titled: Biomass Energy Crop Production:
Selected Papers and Abstracts from the 1980 ASAE National
Energy Symposium. St. Joseph, Michigan: ASAE. ASAE
Publication 4-81. Paper presented at National Energy
Symposium of the ASAE.
Summary: “Research with diesel oils has shown that
sunflower seed oil and particularly an ethyl / ester mixture, is
potentially a highly suitable extender of diesel fuel provided
practical problems encountered are solved” (p. 1).
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“One way of reducing the viscosity of sunflower seed
oil is to change its chemical composition by a very simple
well-established process. The process involves chemically
changing the pure oil to, say, and ethyl or a methyl ester. This
has a combined effect of bringing the distillation curve (Fig.
10) of the fuel nearer to that of diesel and of bringing about
a significant decrease in the viscosity, to roughly the same
order as diesel fuel (Fig. 1).
The authors suggested the use of plant oil esters
to prevent injector coking in modern diesel engines.
Esterification has the combined effect of bringing the
distillation curve of the fuel near to that of diesel. After
100 hours of operation at 80% maximum power sunflower
methyl esters caused less coking than diesel fuel in their
Ford test tractor, there was also reduced smoke, and thermal
efficiency was raised to a higher level than that of diesel.
Address: 1. Prof. Eng., Director; 2. PhD, Pr. Eng., Chief
Engineer. All: Div. of Agricultural Engineering, Dep. of
Agriculture and Fisheries, Republic of South Africa.
1101. Soybean Digest. 1980. Brazilian beans bounce back.
May/June. p. SID-1, 2.
• Summary: “Government policies have made Brazil the
second largest soybean producer and crusher and possibly
the largest meal exporter in the world,...”
“And, after 2 years of droughts, Brazil appears certain to
increase production by 40% to about 15-million metric tons
(MT) this year,...”
The production increase comes from opening new lands,
increasing average yields and diverting land from other crops
to soybeans. And it comes when there is a surplus of beans
on the market and prices are depressed. That has forced the
Brazilians to change some export policies.”
“Initial soybean crushing facilities were adaptations of
cottonseed and peanut plants. The soybean crush has grown
rapidly since 1970, when 1.68-million MT of beans were
crushed, to 9.13-million MT in 1979-1980.” (next page).”
A table titled “Brazil estimated crushing capacity (metric
tons per day)” has five columns: State, multinationals,
Brazilian private, Brazilian cooperatives, and total. Seven
states have crushing capacity. Multinational capacity exists
in 3 states but is greatest in Parana (11,200), followed by
Rio Grande do Sul (2,700) and Sao Paulo (2,400); total
16,300. Brazilian private capacity exists in all 7 states, but
is biggest in Rio Grande do Sul (16,000), followed by Sao
Paulo (8,100) and Parana (8,000); total 37,100. Brazilian
cooperative capacity exists in 3 states but is greatest in Rio
Grande do Sul (5,200), followed by Parana (1,200) and Sao
Paulo (200); total 6,600. The total capacity is greatest in Rio
Grande do Sul (23,900), followed by Parana (20,400) then
Sao Paulo (10,700); total 60,000. The annual capacity is
given at the bottom of each column based on 300 days.
A large photo shows men driving two huge combines
harvesting soybean in Brazil.

1102. Soyworld (American Soybean Association, St. Louis,
Missouri). 1980. Soy oil: A future farm fuel? 2(3):6.
Summer.
• Summary: “Soy oil–either undiluted or mixed with diesel–
might make an acceptable emergency or alternate farm fuel,
a group of Southern Kentucky soybean growers believe.
“The farmers, working with a local implement dealer,
are testing a soy oil-diesel blend and pure soy oil in
unmodified tractors. Preliminary results show no difference
in performance or carbon buildup with the half-and-half mix
compared to straight diesel.
“’The test tractor is working so well, we’re beginning to
almost get suspicious about it,’ jokes Tim Moberly, a Logan
County soybean grower and employee of Shipp Implement
Co., the Russellville dealership overseeing the tests.
“So far, the Kentuckians are half through with their
planned experiments. The hybrid fuel tractor, a stock John
Deere 2440, has run about 100 hours on a dynamometer
to simulate varying work conditions. Mechanics have torn
down the engine and injection pump and compared them to
the components of a ‘check’ tractor burning conventional
diesel under the same stress.
“’We’re certainly not making an outright
recommendation for soy oil in tractors,’ stresses John Shipp,
the dealership owner. ‘The idea needs more testing by a
college or government agency.
“’But right now, we find no reason not to believe that
soy oil couldn’t be used as a fuel mix or substitute, at least
from a mechanical standpoint. We’ve looked at the engines
and can’t find any appreciable difference.’
“A third test machine, a John Deere 4630 with
turbocharger, has been rigged to run on diesel, a 50/50
soybean-diesel blend or pure soy oil. With a turn of valves,
the tractor can be switched from diesel in its main tanks to
buckets holding the soy oil and blended fuel.
“By changing the fuel flow to the buckets, Shipp’s
mechanics can measure horsepower loss with the blended
fuel or pure soy oil. On the dynamometer, they find no
difference in performance with the blended fuel, though pure
soy oil cuts the tractor’s working ability by 8 to 10 percent.
“A power loss with soy oil, however, doesn’t necessarily
alarm farmers involved in the tests.
“’In unmodified tractors, pure soy oil isn’t the optimum
fuel because it burns slower than diesel,’ explains Richard
Dickinson, a Todd County farmer who helped initiate the
tests. ‘But if the Persian Gulf closed, we might be forced
to burn vegetable oils-or not plant or harvest our crops. In
that case, losing a little power with straight soy oil wouldn’t
matter.
“’Hopefully, we’ll never face that kind of situation, but
you can bet we want to know that we’ve got the option to
go to soy oil or other vegetable oils if we can’t get enough
diesel.
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“For the Kentucky growers, soy oil and other vegetable
oils also look more attractive than gasohol, though they
stress that they’re not ‘anti-gasohol.’
“’Alcohol doesn’t lend itself to diesel equipment without
a lot of modification, and most of the equipment around here
is diesel,’ notes Karl Harper, a Todd County farmer.
“From a national standpoint, he adds, vegetable oils also
offer some advantages over gasohol. While the government
will have to underwrite or otherwise encourage gasohol
production, vegetable oil processing plants already have
extra capacity during parts of the year. The carry-over also
provides a ready supply of raw material.
“Of course, soy oil now costs about twice as much per
gallon as diesel, though static commodity prices and rising
petro-fuel costs might eventually make the alternate fuel
more competitive, note Dickinson and Harper.
“And while it would cost more per acre to produce crops
with vegetable oil, they predict the increased demand could
raise the market prices more than enough to offset extra fuel
overhead.
“While the Kentucky growers are excited about the
results of their testing, they admit that vegetable oil fuels
need more study.
“’We’re not in the research business,’ declares
Dickinson. ‘This project is being funded by about 100
farmers who dug into their own pockets to pay for the
vegetable oil and other expenses.
“’We only got involved in this because no one–
government, extension service or universities–could give
us much information about the potential for fueling our
tractors with vegetable oil. What we’ve learned isn’t
conclusive, but it sure stirs up a lot of thought. We’re just
hoping somebody’s going to follow through on what’s been
accomplished here.’”
Photos show: (1) Implement dealer John
Shipp and soybean grower Tim Moberly inspect
engine of tractor. (2) Valve on fuel intake makes it
possible to quickly switch from straight diesel fuel
to straight soy oil or a 50/50 mix.

conditions, mechanics inspected engine of a John Deere
tractor. Results: No loss in horsepower and no maintenance
problems with the engine. Tests with pure soy oil, however,
show an 8% to 10% drop in horsepower.” Soy oil is presently
much more expensive than diesel fuel. “Diesel fuel at $1.93
per gallon would equal soy oil at 25 cents per pound if you
compare price on a volume basis.”
1104. Tanzy, Kathleen. 1980. Computerize your combine:
space-age technology helps you reduce losses in the harvest
wars. Soybean Digest. July/Aug. p. 8-9.
• Summary: “Your combine may have more in common
with space craft than you think. Microcomputer technology
could soon put you in the driver’s seat of a computerized
combine–or let you soak up sun on a Florida beach while
your combine does the work at home.
“Sound far fetched? Automatically controlled combines
get closer to reality as research shows more progress.
“Scientists at Clemson University [South Carolina],
University of Illinois and Purdue [Indiana] are developing
and testing automatic controllers.” They are expected to be
on the market in about 2 years.
The next major combine improvements will be more
electronic control features, say manufacturers. But the
“first phase is already here: combine monitors. These early
warning systems aren’t frills. Monitors are likes eyes and
ears for the operator keep check on critical locations.”
If a belt is slipping, you can tighten it before the
machine starts to malfunction or become damaged. Likewise
with temperature and pressure readings.
A photo shows the cockpit of a computerized combine.
An illustration, with many arrows and captions, shows the
location of sensors and servos for Clemson’s New Holland

1103. Soybean Digest. 1980. Soy oil fuels
questions. July/Aug. p. SID-1-2. [1 ref]
• Summary: “Soy oil can be used to power
diesel engines but two important questions are
still unanswered: Which type of soy oil is most
efficient and what are the long term effects on the
engine.”
Some practical tests are being conducted by a
group of Kentucky Soybean Association growers.
“They are testing a 50/50 mix of degummed soy
oil, straight diesel fuel, and pure soy oil. Shipp
Implement Co. of Logan County [Kentucky]
is coordinating the tests. After 100 hours on
a dynamometer to simulate different working
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automatic combine controller.
1105. DeForest, Sherwood S. 1980. Seminar–Vegetable
oil for diesel fuel, Northern Agricultural Energy Center,
September 25, 1980. Peoria, Illinois: USDA Science and
Education Administration, Agricultural Research. 21 p. 28
cm. [60+ ref]
• Summary: An early booklet on the subject with several
good bibliographies. Research reports:
1. Sunflower Seed Oil as an Extension for Diesel Fuel in
Agricultural Tractors. J.J. Bruwer, Director of Agricultural
Engineering, Department of Agriculture and Fisheries,
Silverton, 0127, Republic of South Africa.
2. Vegetable Oils as Diesel Fuel: An Overview. E. H.
Pryde.
3. Peanut Oil. Lawton Samples, Extension Engineering
Department, University of Georgia, Tifton, Georgia 30602.
4. Engine Tests. J.B. Liljedahl and J.S. Marks,
Agricultural Engineering Department, Purdue University,
West Lafayette, Indiana 47907.
5. Sunflower Oil as a Diesel Fuel. G.L. Pratt, Chairman,
Agricultural Engineering Department, North Dakota State
University, Fargo, North Dakota.
6. Palm Oil as a Diesel Fuel. A.J. Akor, Michigan State
University, East Lansing, Michigan.
7. Engine Tests. N. Sauter, John Deere and Company,
Technical Center, Moline, Illinois.
8. Soybean Oil as a Diesel Fuel. R. McCutchen,
Caterpillar Tractor Company, Peoria, Illinois.
9. The Chinese Tallow Tree. H. William Scheld,
Department of Biology, University of Texas.
Research and Development Needs.
Chapter 8, Soybean oil, is summarized (p. 4): “After
200 hours under variable load in an engine equipped with
a pre-combustion chamber, 100 percent hexane-extracted,
water-degummed crude soybean oil gave no indication of
any problems in the engine cylinder. Carbon build-up in the
pre-combustion chamber was observed after 200 hours, but
the deposit flaked off readily after building up to about 0.5
mm. Field trials in Brazil are being conducted with 30:70
soybean oil (degummed) to diesel oil mixtures.”
Concerning: “1. Extraction / Expelling of Oil-On-Farm
versus Co-op or Commercial Processing” we read (p. 5):
“Extraction with hexane, which is more suitable for low oil
content oilseeds such as soybeans, presents difficulties in
on-farm operation in both safety and complexity. Since onfarm extraction is not a process that would be under time
constraints, the possibility exists for batch extracting the
seed oil over long periods with gasoline or diesel fuel. Over
such periods the question needs to be raised concerning
undesirable components being extracted along with the oil.
In addition, the removal of gasoline or diesel fuel from the
meal to salvage it for feeding seems an intractable problem.
“If extraction or expelling is done on-farm the fate of

the defatted meal needs consideration. Few oilseed producers
would have the livestock necessary to dispose of the meal
directly. A commercial (or co-op) processor might more
readily develop meal markets. Cargill, for example, already
has a market for sunflower meal at 80% of the price of
soybean meal.”
Concerning “Oil refining” (p. 6): “Some oil
processing techniques, e.g., hydrogenation–are probably
not feasible at the farm level. Some refining treatments,
e.g., transesterification–might be done at the farm level.
The critical need is to determine the minimum refining
needed and this will vary with the particular oil–soybean,
sunflower, peanut–being considered. We also need to know
the variability tolerable in current diesel fuels particularly
in regard to the potential of vegetable oils for blending with
diesel fuels.”
Concerning “General Comments” (p. 7-8): “Demand
/ increase for soybeans will continue at the rate of 5-8%
per year provided that adequate markets for the oil can be
found.”
Attachments:
1. List of American Oil Chemists’ Society (AOCS) Test
Methods pertinent to the Use of Vegetable Oils as Diesel
Fuel.
2. Pyrolysis of vegetable oils as a route to hydrocarbon
fuels: a selected bibliography.
3. Transesterification of vegetable oils: a selected
bibliography.
4. Vegetable Oils and Alcohol as Diesel Fuel. A Selected
Bibliography. Address: Technology Transfer Program
Leader, Northern Agricultural Energy Center, USDA, Peoria,
Illinois.
1106. Bruwer, J.J.; Boshoff, B. van D.; Hugo, F.J.C.; Fuls,
J.; Hawkins, C.; Walt, A.N. van der; Engelbrecht, A.; Plessis,
L.M. du. 1980. The utilization of sunflower seed oil as a
renewable fuel for diesel engines. In: Biomass Energy Crop
Production: Selected Papers and Abstracts from the 1980
ASAE National Energy Symposium. St. Joseph, Michigan:
ASAE. ASAE Publication 4-81. Paper presented at National
Energy Symposium of the ASAE. p. 273-580. See p. 38590. Series: Agricultural Energy, Vol. 2. Held 29 Sept.–1 Oct.
1980 at Kansas City, Missouri. [3 ref]
• Summary: Contents: Introduction. Properties of sunflower
seed oil: 100%, blends, test results. Engine service life:
Engine deposits, service life of fuel filters. Injection
equipment performance. Sunflower seed oil esters. Further
research. Summary.
Introduction: “Research using several makes of diesel
engines has shown that sunflower seed oil, and particularly
an ethyl ester mixture, has the potential to extend diesel
fuel provided solutions are found for practical problems
encountered.”
Results show the diesel engines run with surprisingly
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good results on straight sunflower seed oil (degummed) or
blends of sunflower oil and conventional fuels derived from
petroleum. However, prolonged use of blends, containing
more than 20% sunflower oil, resulted in injector tips coking
up. In some tractors the injector tips will coke up even with
20% sunflower in the diesel. Injector top coking leads to poor
atomization, poor combustion, lubricating oil contamination,
and subsequent polymerization of the lubricant.
“One way of reducing the viscosity of sunflower seed
oil is to change its chemical composition by a very simple
and well-established process, which involves chemically
changing the pure sunflower seed oil to, say, and ethyl or a
methyl ester mixture.”
Conclusion: “6. Considering the promising results
achieved, it is evident that sunflower seed oil, particularly
in the ester phase, is potentially a highly suitable renewable
extender of, or replacement for, diesel fuel.”
Photos show: (1) Solidified lubricating oil. (2) Coked
injector tip after 100 hours of engine operation on sunflower
seed oil in part-load conditions. (3) Piston and valves
removed from Ford 5000 Tractor after operating 1,382 hours
on a 20% sunflower seed oil and 80% diesel fuel blend,
showing minor deposits. (4) Piston removed from engine
after 300 hours operation on 80% sunflower seed oil and
20% gasoline, showing sticking piston rings and deposits. (5)
Filtering unit for cleaning sunflowerseed oil to fuel standard.
(6) Apparatus for atomization of alternative fuels with diesel
fuel. (7) Injector tips after 100 hours’ operation in an engine
on sunflowerseed oil based ester (left) and diesel fuel (right).
(8) Oscilloscope traces for an engine operating on ethyl ester
mixture (above) and diesel fuel (below). (a) Injection line
pressure. (b) Needle life. (c) Cylinder pressure. (9) A very
small expresser being evaluated for rate of oil production and
oil content of the cake. (10) Farm-type equipment for transesterification of sunflower seed oil: tests with boom-type
sprayer. (11) An experimental continuous trans-esterification
reaction vat for on-farm fuel production.
Note: This is the 2nd earliest document seen (Oct. 2017)
about the transesterification of vegetable oils for use as
diesel fuels. The earliest known work was by the same group
(presented in June 1980). The word “trans-esterification,”
word “ester” and the term “ethyl ester” all appear in this
document. Address: 1-7. Div. of Agricultural Engineering,
Dep. of Agriculture & Fisheries; 8. Council for Scientific and
Industrial Research, Pretoria. All: Republic of South Africa.
1107. Bruwer, Jabez J. 1980. Sunflower power: Grow
your fuel to produce your food. Agricultural Engineering
61(10):39. Oct.
• Summary: This article appears in the “Energy Futures”
issue. “Even a farmer with no vacant land can produce
enough fuel for all his crop production by growing
sunflowers on about one-tenth of his lands.” A “suitable
oilpress / processor is all that’s needed to produce homemade

reactor [diesel] fuel.” Sunflower seed oil works very well “as
a substitute or extender for tractor diesel fuel. South Africa
already grows 500,000 ha of sunflowers. The crop yields
well, even on marginal soil unsuitable for cereal grains such
as maize and wheat. Increased sunflower seed oil production
would not diminish the food supply.
“Our preliminary tests showed that, even without
modifications, seven out of nine diesel engines started and
operated almost normally on 100% sunflower seed oil and
delivered power about equal to diesel fuel.” A graph shows
the very similar power performance of tractors running on
diesel fuel vs. sunflower seed oil.
“It will be necessary to carry out fuel and/or engine
modifications before the technology can be widely
recommended without reservations. This is being done.”
Address: Director, Agricultural Engineering Div., Dep. of
Agriculture & Fisheries, Republic of South Africa.
1108. Shurtleff, William; Aoyagi, Akiko. 1980. Henry Ford
and Robert Boyer: History of work with soya. Soyfoods
Center, P.O. Box 234, Lafayette, CA 94549. 25 p. Nov.
3. Unpublished typescript. Available online at www.
soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/henry_ford_and_
employees.php
A comprehensive history of the subject. Contents:
Introduction: Ford. Early research with soybean oil and meal:
1928 chemurgic movement (joining of farm and industry),
setting up Edison Lab, Dec. 1931 soybean chosen as most
promising crop for use in industry and as a food, 1931
encouragement of farmers to grow soy, biographical sketches
of Boyer and Ruddiman, soy oil (used in car paints and
pioneer work in solvent extraction), meal, isolates, molded
parts, plastic pilot plant, cottage industries, barn solvent
mills, 1934 World’s Fair. Ford, Ruddiman, and soyfoods:
Soyfoods press luncheons (not all were impressed), 50 recipe
cookbook, soymilk (commercial and personal), personal
interest in soyfoods, Greenfield Village (soy flour and green
vegetable soybeans), Ford’s views on health. Development of
the plastic car: Glidden first commercial plant for industrial
soy protein isolates (1935), Ralston’s food use plant in 1960,
Ford built 3 small oil plants 1937-39, grew own soybeans,
connection with American Soybean Association, soybean
plastic car (trunk lid unharmed when hit by ax), jokes, soy
a minor element in later structural plastics, idea lost in files,
General Motors’ plastic Corvette introduced 1953, lots of
plastic by 1980 (but not from renewable resources like soy).
Boyer’s soybean wool and edible protein fibers: Soybean
wool and history of fibers, wool pilot plant, how to make
edible soy fibers, discovery of food protein idea. Henry
Ford’s passing: Death in 1947, his contribution (quotes),
actually not much soy used in Ford’s auto and tractor
factories. Boyer’s development of meat analogs: Drackett
purchase of Ford protein spinning operation, first visit to
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Worthington (Sept. 1949), Corn Products Company purchase
of first license on edible protein fiber patent, Swift purchase
of exclusive rights from 1950-54, 1951-52 Unilever license
for production outside U.S., Worthington purchase of license
1956, advantages and limitations, licenses after Worthington,
royalties and consulting, Boyer’s quality evaluation, the
future. Address: Lafayette, California. Phone: 415-283-2991.
1109. Quick, Graeme R. 1980. Developments in use of
vegetable oils as fuel for diesel engines. American Society
of Agricultural Engineers (ASAE), Paper No. 80-1525. 15
p. Presented at the 1980 winter meeting, 2-5 Dec. 1980,
Chicago, Illinois, Palmer House Hotel. [37 ref]
• Summary: An early work on biodiesel. Contents: 1.
Introduction. 2. Why the interest in oilseed fruits. 3. Shortterm engine performance on oilseed fuels. 4. Longer-term
engine performance. 5. Viscosity modification. 6. Refinery
processing and other oil modifications for fuel. 7. Blends and
additives. 8. Conclusions. Acknowledgements.
Under “Viscosity modification we read: “Another
way to reduce viscosity of a vegetable oil is to change its
chemical composition to that of the oil’s methyl or ethyl
esters. This further processing, while comparatively simple,
adds measurably to the cost of oilseed fuels (Meggitt Ltd.,
personal communication, 1980). Esterification has the
combined effect of bringing the distillation curve of the fuel
nearer to that of diesel (Bruwer et al., 1980) and of reducing
viscosity near to that of diesel, Fig. 5.
Tables: (1) Summary of selected short-term engine
test results postwar on straight oilseed fuels (1947-1980).
(2) Typical fuel properties (diesel fuel vs. sunflower oil;
ASTM–Gross heat value, specific gravity, viscosity, cetane
number, flash point, cloud point, carbon residue, ash weight,
distillation 90% point, sulphur, copper strip corrosion).
Figures: (1) Performance envelopes of an International
Harvester 284 D three cylinder indirect injection naturally
aspirated diesel tractor engine (Power, torque, fuel
consumption, and efficiency, plotted against engine speed
in rpm). (2) Energy density spectrum for a range of liquid
fuels (gross calorific values on volumetric basis; incl. “diesel,
ethanol, methanol, LPG, vegoil”). (3) Power output at
maximum torque (Kubota L245DT 3 cylinder diesel tractor;
5 fuel oils; distillate, safflower, sunflower, rapeseed, linseed).
(4) Smoke density at maximum torque loading (same 5 fuel
oils). (5) Kinematic viscosity ranking of a range of oilseed
fuel candidates at 37.8 deg. C (ascending: ethanol, diesel
distillate, safflower methyl ester, 50/50 blend of diesel/
SFO, Linseed oil... soybean oil, sunflower oil, cottonseed
oil, rapeseed oil, peanut oil,... castor oil). (6) International
Harvester 284D, peak power (4 fuel oils). (7) International
Harvester smoke density at torque loading (4 oils). (8)
Iodine number of a range of vegetable and other oil. Iodine
number relates the tendency of a thin film of the oil to form
a skin. (Ascending: Coconut oil, babassu oil, beef tallow,...

sunflower oil, soybean oil, safflower oil, linseed oil, sardine
oil).
Note: This is the earliest English-language document
seen (Nov. 2017) that uses the word “vegoil” to refer to
vegetable oil. Address: Principal Research Scientist, Div.
of Mechanical Engineering, Commonwealth Scientific and
Industrial Research Organization (CSIRO), P.O. Box 26,
Highett, Victoria, 3190, Australia.
1110. Kepner, Robert Allen; Bainer, Roy; Barger, E.L. 1980.
Principles of farm machinery, 3rd ed. Westport, Connecticut,
NY: AVI Publ. Co. 527 p. Illust. 24 cm. *
1111. Baker, Donald N. 1980. Simulation for research and
crop management. In: F.T. Corbin, ed. 1980. World Soybean
Research Conference II: Proceedings. Boulder, Colorado:
Westview Press. xv + 897 p. See p. 533-46. [22 ref]
• Summary: “Just before the 1920’s a methodology called
‘growth analysis’ was developed in an effort to describe
mathematically the seasonal time course of crop dry matter
yield. Gregory (10) defined net assimilation rate (NAR)
as: NAR = (1/L) (dW/dt), where L and W are leaf area and
plant wt, indicating that NAR is a measure of the excess of
photosynthate production over respiratory loss. Blackman
(6) pointed out that the rate (R) of increase in dry wt can
be regarded as a process of continuous compound interest:
R = (1/W) (dW/dt). With the hindsight available to us a
half century later we can see that these ‘models’ implicitly
contain some conceptual errors and shortcomings. For
example, Blackman’s compound interest analogy suggests
a constant growth rate throughout the season. This implies
exponential growth through the season, but we know that
crop growth is sigmoid (c.f. Fig. 1). Nevertheless, it is often
exponential early in the season when the plant is vegetative
and receives an unlimited supply of light, water, and
nutrients. So, over the years the principles of growth analysis
have been used successfully with forage and root crops. The
simulation of fruiting crops is another matter.”
Table 1 (p. 536-37), “Some currently active crop
modeling efforts,” has 5 columns: (1) Authors. (2).
Institutions. (3) Model name. (4) Species. (5) Processes
treated. Two of these models are for soybeans. The first is:
Curry, R.B.; et al. Ohio Agric. R&D Center. SOYMOD,
OARDC. Soybeans. Photosynthesis, respiration,
translocation and evaporation.
Figures: (1) Time courses of plant growth as described
by (I) the compound interest law, and (II) the sigmoid
pattern found in fruiting crops. (2) Time courses of plant
growth as occurs in the idealized sigmoid pattern (II) and
the more typical case (I) where growing conditions have
varied or stresses have occurred. (3) Flow chart of the
subroutine structure in a possible soybean model. (4) A
simplified conceptual model of photosynthate partitioning in
the soybean plant. (5) The computer systems and hardware
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used in the simulation (Modcomp IV) and physical (SPAR)
modeling (Modcomp II) of crops. CRT, LP, and CR represent
cathode ray terminals, line printers, and card reader,
respectively. (6) Four graphs: Simulation of soil water
potentials and cotton growth under two possible irrigation
plans.
“In summary, the quest for mathematical descriptions
of crop growth that will be useful in crop management and
yield forecasting continues. Growth analysis has evolved
into crop modeling and systems analysis. From simple
compound interest laws which considered the gross plant
attributes of wt and size, and which could only predict
growth in the early vegetative stages, we have seen a move
toward the study and mathematical description (at first) of
plant photosynthesis, respiration, (and later) growth and
morphogenesis, and the assembly of these process models, as
subroutines, into plant simulation models. The effort to make
these models useful over the ecological range of the crops
has led to development and incorporation of comparable
models (e.g., RHIZOS) of the climate and soil processes,
evapotranspiration, soil nitrogen transformation, and the
movement of water, nutrients and roots through the soil
mass. Further, this effort to make the models useful in the
field prompted the development and incorporation of insect,
weed and disease models. The research has become truly
multidisciplinary and the crop model has become a common
medium of communication among scientists. Paralleling the
modeling activity has been a great evolution in the controlled
environment equipment used to develop rate equations.
From the growth cabinets, the field canopy photosynthesis
chambers, the weighing lysimeters, phytotrons and
rhizotrons, we have moved to the SPAR installation where
the above- and below-ground process rates of growth,
morphogenesis, photosynthesis and transpiration can all be
measured and, to a greater extent, controlled independently.
The combination of these physical models of crops with
computer models offers the scientist unprecedented
analytical power. Even the insect cage gives way to the
SPAR unit in some experiments. The evolution has been not
so much toward complicated models (they are all very simple
in their parts) as toward extensive models to account for the
factors determining growth and yield under field conditions.
The shift to simulation models was made possible by the
availability of large digital computers. The evolution toward
the more extensive models needed to simulate and manage
crop growth is made practical by the continuing evolution in
the computer industry.” Address: Crop Simulation Research
Unit, USDA, SEA/AR, and Dep. of Agronomy, Mississippi
State Univ., Mississippi State, Mississippi 39762.
1112. Bowen, H.D.; Jaafari, H. 1980. Simulation of soil
compaction under tractor wheels. In: F.T. Corbin, ed. 1980.
World Soybean Research Conference II: Proceedings.
Boulder, Colorado: Westview Press. xv + 897 p. See p. 647-

57. [13 ref]
• Summary: Contents: Introduction. History of simulation
attempts (“In the early 1950’s a German engineer, Walter
Söehne, made the first comprehensive study of soil
compaction under tractor tires”). The simulation output.
Assessment of prospects for a simulation for general use.
This article contains 7 figures–mostly graphs.
“World-wide there is a keen sense of urgency in finding
a simple and reliable way of predicting the amount of
compaction that may be expected from operation of heavywheeled and tracked vehicles on agricultural soils. The
pressure of gaining labor efficiency is increasing the demand
for more powerful and heavier tractors at a time when there
is no practical way to determine whether damage is being
done to the soil structure by traffic until damage has been
done. Soil compaction increases draft required for tillage,
limits root growth where excessive due to high mechanical
impedance, reduces infiltration of water, increases time to
drain the soil to field capacity, and when excessive reduces
yields of all seed, forage, root, and tree crops.
“Soil compaction is not a new phenomenon. Soil
compaction problems have been limiting natural pasture
production for centuries. The cow path or any place where
animals congregate are seldom productive. Soil compaction
on tilled lands was a well recognized problem in farming
before the advent of the tractor. Tractor powered farming
with heavy machinery has aggravated compaction problems,
but it has also made it possible to alleviate compaction by
tillage.
“Tractor wheel traffic is the worst offender in causing
excessive compaction in modern power farming and results
when pressures on the soil exceed the shear strength of the
soils. The risk of excessive compaction increases as the
wheel loading and draft increases, the tire pressure increases,
the number of passes increases and the soil moisture
increases. The larger the tractor the deeper the compaction.”
Address: 1. Dep. of Biological and Agricultural Engineering,
North Carolina State Univ., Raleigh, North Carolina 27650;
2. Univ. of Technology and Agricultural Production, Isfahan,
Iran.
1113. Curry, R. Bruce; Meyer, G.E.; Streeter, J.G.; Mederski,
H.J. 1980. Simulation of the vegetative and reproductive
growth of soybeans. In: F.T. Corbin, ed. 1980. World
Soybean Research Conference II: Proceedings. Boulder,
Colorado: Westview Press. xv + 897 p. See p. 557-69. [6 ref]
• Summary: Contents: Introduction. Background (“Work on
soybean growth and development simulation dates back to at
least 1972”). Current research. SOYMOD/OARDC. Future
needs and work planned.
Contains 4 tables and 3 figures (two of which are
graphs).
“In order to present adequately the current state of the
art of soybean simulation as requested by the conference
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planners, it is necessary to cover some of the background
on simulation of soybean growth and development. The
simulation technique used here refers to application of
computer analysis of a system of mathematical equations
on a continuous basis to describe the dynamic behavior of
a crop plant over a growth season, or portion thereof. Work
on simulation of soybean growth and development currently
underway at various institutions with which the authors
are personally aware will be reviewed. The current status
of SOYMOD/OARDC in Ohio will be discussed in some
detail as an example of the status of soybean simulation
today.” Address: 1. Dep. of Agricultural Engineering, Ohio
Agricultural Research and Development Center, Wooster,
Ohio.
1114. Guarisma, Raul. 1980. Application of Von
Bertalanffy’s equation to soybean growth modeling. In: F.T.
Corbin, ed. 1980. World Soybean Research Conference II:
Proceedings. Boulder, Colorado: Westview Press. xv + 897
p. See p. 637-46. [13 ref]
• Summary: Contents: Introduction. Experimental procedure:
description of data. Description of Von Bertalanffy’s
equation. Results: calculation of Von Bertalanffy’s
parameters, influence of soil environmental conditions on
the best fit parameters. Use of the model in simulation.
Discussion. Conclusions.
This article contains 4 tables and 2 figures (both graphs).
“Discussion: The results obtained in this study show
that at any fixed level of mechanical impedance and
soil moisture tension, average hypocotyl elongation rate
shows an optimal response to soil temperature with higher
elongation rates occurring at 30 C (Figure 1). These results
agree with the findings by Hatfield and Egli (9) and by
Gilman et al. (7) whose investigations have shown that
soybean emergence occurred in the least amount of time
when the soil temperature was in the range of 25 to 35 C.
The exact temperature optimum could not be determined in
the present study because of problems encountered during
data collections at 32 and 35 C.”
Note: “Karl Ludwig von Bertalanffy (19 September
1901–12 June 1972) was an Austrian biologist known as
one of the founders of general systems theory (GST). This
is an interdisciplinary practice that describes systems with
interacting components, applicable to biology, cybernetics
and other fields” (Source: Wikipedia. 2021 June 5). Address:
Universidad Central de Venezuela, Maracay, Venezuela.
1115. Huynh, V.M.; Powell, T.E.; Siddall, J.N. 1980. A
mathematical model for the threshing and separating of
soybeans. In: F.T. Corbin, ed. 1980. World Soybean Research
Conference II: Proceedings. Boulder, Colorado: Westview
Press. xv + 897 p. See p. 601-21. [7 ref]
• Summary: Contents: Introduction. Literature survey.
Physical model. The probabilistical model. Process

characteristic variables: model of crop flow, threshing
parameter, separation of beans through straw, passage of
beans through concave grate, bean damage. Threshing power
requirement. Predicted results: distribution of beans under
concave, threshing loss, bean damage, threshing horsepower.
Discussion (“In this section some of the assumptions used in
the derivation of the model are examined”): the probabilistic
model, crop flow model, threshing rate and damage rate,
passage of beans through concave grates. Summary.
“A mathematical model is presented to describe
the process of threshing and separating soybeans in a
conventional cylinder and concave thresher. The probabilistic
approach proposed in an earlier work by the same authors (3)
is used to derive analytical expressions for the process.
“In this model, the detachment of beans from pods, the
separation of loose beans through both the straw and the
concave grate, and the generation of damaged beans during
threshing are recognized as random events. Each is described
by a probability density function which can be fitted by an
exponential decay function. The parameters characterized
by these functions are then related to the process physical
quantities such as machine parameters, crop feed rate,
operating conditions and crop conditions. The performance
of a given thresher is described from these distribution
functions. Threshing performance is calculated in terms
of threshing loss, separation efficiency, and bean damage.
Quantitative relationships for the thresher horsepower
demand are also determined from a consideration of the
force required to move the compressed straw along the
concave. Various graphical trends are obtained to show the
characteristics of the proposed model. The influences of
different threshing parameters on threshing performance
are studied via the model. No attempt, however, is made
in this work to confirm these experimentally.” Address:
1-2. Engineering Dep., White Farm Equipment, Brantford,
Ontario, Canada.
1116. Jones, J.W.; Smajstrla, A.G. 1980. Application of
modeling to irrigation of soybeans. In: F.T. Corbin, ed.
1980. World Soybean Research Conference II: Proceedings.
Boulder, Colorado: Westview Press. xv + 897 p. See p. 57199. [71 ref]
• Summary: Contents: Introduction. Water balance models:
uniformly available soil moisture, limiting soil moisture.
Yield response models: dry matter yield models, grain
yield models. Crop growth models. Simulating soybean
water requirements: model description, simulated results.
Summary. Contains 7 figures and 3 tables.
“The potential for increasing soybean yields by
irrigation is well documented. In Ohio, Mederski et al. (44)
reported on experiments in which non-irrigated soybean
yields were compared with yields of soybeans irrigated when
20% of available soil water was depleted. They found that
yield increases due to irrigation ranged from 5% for a late
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maturity, high yielding variety to 60% for an early maturing,
low yielding variety. In Australia, Constable and Hearn (11)
measured about 1000 kg/ha increase in yield when soybeans
were irrigated. The smaller seed size of non-irrigated
soybean accounted for most of the yield difference.
“In a recent study in Florida in which Bragg and Cobb
soybean varieties were grown on sandy soil, an extended
drought occurred after flowering and soybean yields
averaged 976 and 2832 kg/ha for non-irrigated and well
irrigated plots respectively (L. C. Hammond, K. J. Boote, J.
W. Jones, unpublished data). These data support the findings
of Peters and Johnson (56) that about 134 kg/ha of soybeans
are produced for each 2.5 cm of water used during July,
August and September.
“Soybean yield and water use depend on the stage of
growth and on available soil water. Results from several
experiments (26,61,62) indicate that soybeans are most
susceptible to drought when it occurs during the pod filling
stage and is least susceptible when it occurs during early
vegetative growth. In a phytotron experiment, Sionit and
Kramer (63) found that seed yields of Bragg soybean were
decreased 16, 11, 34, and 28% when water stress occurred
during flower induction, flowering period, early pod
formation, and pod fill stages, respectively. Burch et al. (9)
found that the ratio of actual evapo-transpiration (ET) to
potential evapotranspiration (ETp) increased from 0.2 early
in the season to about 1.2 late in the season for well watered
plants. The ET of non-irrigated plants decreased rapidly
during a drying cycle.
“In arid areas, irrigation is needed to replenish the soil
water depleted by ET to avoid reductions in yield. In humid
areas, the need for irrigation in soybean production is a
more complex issue. Although long-term average rainfall
amounts may be sufficient for replenishing the soil water
supply, the year-to-year variability in rainfall amounts and
the variability in successive days without rain may result
in one or more drought periods during a season. Therefore,
irrigation of soybeans may be desirable in humid areas,
especially if grown on low water holding capacity soils (54).
In order to study the need for irrigation as well as irrigation
management strategies, models are needed to summarize and
operationalize existing knowledge about soybean water use
and yield, weather patterns, soil properties and economics
into a framework compatible with irrigation objectives.
“In this chapter we focus on the use of models in
scheduling irrigations. Models have been developed at
three levels of sophistication. First, a soil water balance
method is described in which estimated ET is subtracted
from the soil water in the root zone and irrigation timing is
based on replenishment of soil water supply after a critical
level is reached. Secondly, a crop yield response model is
included with the soil water balance model so that irrigation
scheduling for maximizing yield or net profit can be studied.
The third level of sophistication involves a dynamic crop

growth model sensitive to plant water relations and other
weather and management variables. Such a model is
coupled with the soil water balance approach to study more
complex questions concerning irrigation scheduling and
other crop management interactions.” Relative advantages
and disadvantages of each level are discussed. Address:
Agricultural Engineering Dep., Univ. of Florida, Gainesville,
Florida 32611.
1117. Kuzin, V.F.; Mashkov, E.A. 1980. Operatsionnaia
tekhnologiia proizvodstva soi: v usloviiakh Dal’nego
Vostoka [Operational technology in soybean production].
Moscow, USSR: Rossel’khozizdat. 221 p. Illust. [Rus]*
Address: USSR.
1118. Mohacsi, K.; Soos Nagy, Sz. 1980. Az iparszeru
szojatermesztes technologiaja [Technology of industrialized
soybean production]. OMFB kiadvany, Vaci u. 81, H-1056
Budapest, Hungary. [Hun]*
• Summary: This is a photocopied booklet published
periodically by OMFB, which is a state body responsible for
technical development in Hungary. One of its departments is
the Protein and Biotechnology Division (formerly called the
Protein Bureau). Address: Hungary.
1119. Nave, W. Ralph. 1980. Soybean harvesting equipment:
Recent innovations and current status. In: F.T. Corbin, ed.
1980. World Soybean Research Conference II: Proceedings.
Boulder, Colorado: Westview Press. xv + 897 p. See p. 43349. [32 ref]
• Summary: Contents: History of soybean harvesting.
Harvesting loss evaluation. Ohio study. Illinois and USDA
study. Iowa study. Development of improved equipment.
Header performance comparisons. Recent developments
in grain threshing. Comparison of rotary and conventional
threshing. Monitoring devices for combines. Summary.
References.
“The earliest harvester designed specifically for
soybeans was a two-wheeled, horse-drawn machine that
straddled the bean row (Norman 1963, p. 219). This special
harvester was used in Virginia and North Carolina about
1920, but was never used frequently in the North Central
States. Harvesting losses ranged from a low of 20% to a high
of 60%. In areas where small grains are grown, the binder
or mower and thresher were used for soybean harvesting.
When soybeans were cut with the binder or mower and then
threshed, harvesting losses ranged from 16 to 35% of the
total yield and averaged 25%.
“The grain combine harvester was first used for
soybeans in the mid-twenties and has been a major factor
in the expansion of soybean production.” A survey of 12
combines operated in Illinois was conducted in 1927.
“The first major breakthrough in significantly reducing
soybean harvesting loss was the introduction of the floating
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cutterbar attachment developed by Horace D. Hume and
J. Edward Love in 1930. In 1933 Hume successfully
demonstrated the floating cutterbar and reel in soybeans at
Champaign, Illinois, but acceptance in the soybean region
was slow. As an example, only 12 flexible floating cutterbars
and 12 pickup reels were delivered to farms in Illinois in
1934, and the 12 cutterbars were returned as having no
apparent value (Quick & Buchele 1978).
“Until about 1970, little progress was made in reducing
soybean harvesting losses. In recent years, attachments
such as floating cutterbars with hydraulic height control
and pickup reels with hydraulic height and speed control
have become common features on many combines used for
soybean harvesting.” Address: USDA SEA/AR, Univ. of
Illinois, Urbana, IL 61801.
1120. Rudd, W.G.; Ruesink, W.G.; Newsom, L.D.; Herzog,
D.C.; Jensen, R.L.; Marsolan, N.F. 1980. The systems
approach to research and decision making for soybean pest
control. In: C.B. Huffaker, ed. 1980. New Technology of Pest
Control. New York: John Wiley & Sons. xvi + 500 p. See p.
99-122. [25 ref]
• Summary: Note that IPM specialists and advocates tend
to be entomologists (insect specialists) rather than plant
pathologists (plant disease specialists). Address: 1. Depts.
of Computer Science & Entomology, Louisiana State Univ.,
Baton Rouge, Louisiana; 2. Illinois Natural History Survey,
Urbana, Illinois; 3-5. Dep. of Entomology, Louisiana State
Univ.
1121. Rudd, W.G. 1980. Simulation of insect damage to
soybeans. In: F.T. Corbin, ed. 1980. World Soybean Research
Conference II: Proceedings. Boulder, Colorado: Westview
Press. xv + 897 p. See p. 547-55. [6 ref]
• Summary: Contents: Introduction. Model formulation.
Pest damage. Conclusions. “It was apparent early in our
efforts in the development of integrated pest management
programs that a soybean crop growth model that responds
correctly to simulated damage by insects and other pests
would be required. At the time, research emphasis was on
pests that defoliate soybean plants or that feed on pods. A
survey of existing soybean plant growth models revealed
none in which the emphasis was on this kind of behavior. We
therefore set out to construct our own model.
“A simple canopy model for soybean above-ground
dry matter production has been developed for use in insect
pest management modeling research. The model is based on
an empirical relationship between leaf area and dry matter
accumulation rates. The model outputs include dry wt of
stems, leaves and fruits as functions of days after planting.
Validation runs show good agreement between model outputs
and experimental data for several soybean varieties under
different growing conditions. Experiments with simulated
mechanical defoliation indicate that some ‘compensation’

occurs if the plant is defoliated heavily after podset.
The model agrees well with experimental results when
compensation is included. The model also responds correctly
to simulated podfeeding and to variations in planting dates.
The model is now in use in pest management studies.”
Contains 7 figures–all graphs. Address: Dep. of
Computer Science, Louisiana State Univ., Baton Rouge,
Louisiana 70803.
1122. Throckmorton, R.I. 1980. Equipment for narrow-row
and solid plant soybeans. In: F.T. Corbin, ed. 1980. World
Soybean Research Conference II: Proceedings. Boulder,
Colorado: Westview Press. xv + 897 p. See p. 485-91. [1 ref]
• Summary: Contents: Introduction. One step forward.
Solid seeding equipment–drills. Early stands and canopy
closure. Secondary tillage for solid seeding. Very narrow row
equipment–drills and planters. Narrow row equipment–rowcrop planters. Farmer developed equipment. Seed metering
systems. Address: Product Research, International Harvester
Co., Chicago, Illinois 60611.
1123. Young, J.H.; Misra, R.N. 1980. Simulation applications
in soybean drying. In: F.T. Corbin, ed. 1980. World Soybean
Research Conference II: Proceedings. Boulder, Colorado:
Westview Press. xv + 897 p. See p. 623-35. [34 ref]
• Summary: Contents: Introduction. Review of soybean
drying research. Reason for simulation. Comparison of the
Misra and Haghighi models. Summary.
“In order to obtain maximum profits, soybeans must be
harvested within a short period of time at which maximum
yield and quality may be attained and must be maintained
at a moisture content safe for storage. Hunt and Harper (12)
developed harvesting timeliness factors for two varieties of
soybeans (Shelby and Harosoy) and concluded that there
were ‘only a couple of days when the monetary loss is at a
minimum’ (Figure 1). Harvesting prior to the time at which
the bean moisture content reaches 13% wet basis (W.B.)
results in penalty costs for the marketing of wet beans while
later harvests incur increased harvesting losses in addition to
weight loss due to the reduction in moisture content below
the market level of 13%.
“A number of investigators have studied soybean
field losses and various changes which may be made in
harvesting equipment to minimize losses (5,6,10,11,15,2123,25,26,29,30,32,34)...”
“Reason for Simulation: Morey et al. (20) have reviewed
the present status of grain drying simulation and have
suggested two answers to the question, ‘why simulate?’.
They are: (a) The process of model development and
testing contributes significantly to the understanding of the
mechanisms and processes involved in the drying of grains,
and (b) simulation models help to predict the performance
of dryers and dryer systems so that they may be used to
improve dryer designs and to aid in the operation and
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management of drying systems.
“At this time, the cracking phenomena in soybeans
are not well understood and the efforts of Misra (16) and
Haghighi (17) to simulate these processes mathematically
have helped to evaluate some theories concerning crackage.
If these models can be developed to the point that grain
stresses (and thus failures) can be predicted for various
drying conditions, then they will be quite important tools
for drying design or management.” Address: 1. Dep. of
Biological and Agricultural Engineering, North Carolina
State Univ., Raleigh, North Carolina 27650.
1124. Hartz (Jacob) Seed Company, Inc. 1980? Hartz seed
research. Stuttgart, Arkansas. 8 p. Undated. 28 cm.
• Summary: “In 1976 a decision was made that brought
an exciting new dimension to our company. We decided to
expand our research facilities and to begin the search for
new commercial soybean varieties that would be offered as
a proprietary item.” Research Director, Dr. Curtis Williams,
is a graduate of Oklahoma State University. The Research
Center is surrounded by over 100 acres for use as research
plots.
It takes 12 to 15 years to develop a new soybean variety
and to produce the amount of seed needed to supply the
market. In the first year, they make soybean crosses in the
fields at Stuttgart from July to August, and from Nov.-April
they grow F-1 plants in a greenhouse there. During the 2nd
year, they grow F-2 plants at Stuttgart and pick 1 pod from
each plant from May to October. Then, from Nov.-February
an F-3 population is grown in Belize, Central America, and
they pick one pod from each plant. From March to May, F-4
population is grown in a winter nursery at Belize, and again,
one pod is picked from each plant.
In the 3rd year, F-5 populations are grown at Stuttgart
and a few hundred plants from each cross combination
are selected from June to Nov. Then from Dec.-May, the
selections are screened for Phytophthora root rot resistance
and nematode resistance in the Stuttgart greenhouse if the
bulk population is segregating. The 4th year consists of
growing progeny rows, screening for foliar diseases, rating
for agronomic characters, and selecting the best rows from
May to October. Then from Nov. to May they screen again
for Phytophthora root rot and nematode resistance in the
greenhouse.
From years 5 through 12, tests are conducted from May
to November. In the 5th year, a yield test is conducted at
Stuttgart under irrigation. In the 6th, there are yield tests at
a few locations, and they select plants from the best plots
for purification. In years 7-10, they conduct yield tests at
several locations. There is also line purification for possible
increase in the 7th year, a small increase of each line in the
8th, a large increase of seed in the 9th, and foundation seed
increase in the 10th. In the 11th year, there is a registered
seed increase, and finally, in the 12th year of development,

there is a certified seed increase.
Color photos show: Jake Hartz, Jr., Dr. Curtis Williams.
Aerial view of test plots. Machinery for planting and
harvesting test plots: A planter, a combine, and a thresher.
Address: P.O. Box 946, Stuttgart, Arkansas 72160. Phone:
(501) 673-8565.
1125. Jung, R. 1981. Measuring soybean harvesting losses.
Ontario Ministry of Agriculture and Food, Factsheet No.
81-018. 4 p. Feb. AGDEX 141/745. Revision of March 1973
Factsheet with same title.
• Summary: This concerns losses using a combine harvester.
Contents: Introduction. Preharvest loss. Shatter loss. Stubble
loss. Lodged and loose stalk loss. Cylinder loss. Separation
loss. How to measure harvest losses. Address: Engineering
section, Ridgetown College of Agricultural Technology,
Ridgetown, ONT, Canada.
1126. Mangold, Grant. 1981. Reduce tillage–but not weed
control: will “1½-pass incorporation” work for you? Soybean
Digest. Feb. p. 10-11.
• Summary: “Willing to make just one or two trips over
the field before planting–but wonder if you’ll get adequate
herbicide incorporation?
“Research shows two passes with a disk or field
cultivator works best. But that requires more trips than
allowable for a reduced tillage program if you level rough
ground before applying herbicide. And just one pass with
a disk or field cultivator doesn’t give consistent, uniform
herbicide incorporation.
“Applying herbicide directly on rough ground may
be feasible, thinks Loren Bode, University of Illinois ag
engineer. That’s based on 2 years of tests he conducted with
fellow ag engineer Jack Butler. But they caution, watch these
factors: soil residue, clods and soil roughness. And you may
have to slightly increase herbicide rates-but still within label
recommendations.
“For fall-chiseled ground, Bode notes in many cases
ridges mellow over the winter. He recommends ridges be less
than 3 or 4 inches high in order to apply herbicide on rough
ground. And you need a surface smooth enough to operate a
sprayer, he adds.
“’Our tests on both corn and soybeans show spraying
herbicide on the rough surface and incorporating twice with
a disk or field cultivator provides the most consistent weed
control. Leveling the soil surface, applying herbicide, then
incorporating with only one pass resulted in weed streaking
in some cases,’ Bode notes.
“’Based on our data, we feel herbicides can be applied
directly on undisturbed soybean ground or on fall-chiseled
corn or soybean ground,’ he continues.
“’But the results with this technique are not as consistent
as with conventional methods–so there is some risk in
exchange for the advantages of reducing tillage.’
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“Another method also shows potential. ‘What we call
1½-pass herbicide incorporation may eliminate at least one
trip across the field–and give adequate weed control for most
herbicides most years,’ Bode says.
“’One pass with a new combination tillage tool gave
better incorporation than one pass with a disk or field
cultivator but not as good as two passes,’ he notes. ‘That’s
about equal to 1½ passes.’
“Another method: ‘Spraying herbicide between the front
and rear gangs of a disk, then coming back with a second
incorporation with a disk or field cultivator also gives what
we call 1½-pass incorporation.’
“’The combination tillage tool may not be as consistent
as two passes for weed control, but it should result in good
control most years if used properly,’ Bode says. He and
Butler tested a Glencoe Soil Finisher this past spring in a
reduced tillage program.
“’The unit could handle heavy residue and had no
problems with stalks getting tangled in shanks. And it left a
good amount of residue on the surface,’ Bode says. ‘But we
need more data on the incorporation pattern,’ he adds. ‘The
disk blades are angled so they throw soil slightly out. That
may not give even distribution in the center of the rig.’
“Another point to watch: shank spacings. ‘The Soil
Finisher has 4 rows each 26 to 36 inches apart,’ Bode notes,
‘so that effectively it has shanks every 6.5 to 9 inches,
depending on the model. Also, watch sweep size to make
sure 100% of the area gets covered.’
“One tillage operation while incorporating herbicide
early in the spring generally controlled germinated weed
seedlings in their tests. ‘But later in the season, weed
pressure is greater,’ Bode notes, ‘and it’s harder to control
weeds. You may need two tillage trips if you’re planting
soybeans late on untouched ground.’”
1127. International Harvester Co. 1981. Get the red edge:
The best way to improve your harvest productivity (Ad).
Soybean Digest. July/Aug. p. 6-7.
• Summary: A two-page spread promoting International
Harvester’s “Axial-Flow rotary system” of combine design.
“Why is Axial-Flow number one? It’s simple.
“Look at the Axial-Flow rotor. Driven by a single
2-speed gear box, it takes the place of 10 moving parts in
a conventional combine. There’s no cylinder, no beater,
no straw walkers, fewer belts and bearings. The edge: less
servicing, less downtime, more harvest time.”
1128. McCutcheon, R. 1981. Vegetable oil as a diesel fuel–
Soybean oil. In: R.A. Fazzolare and C.B. Smith, eds. 1981.
Beyond the Energy Crisis: Opportunity and Challenge.
Vol. III. Third International Conference on Energy Use
Management. Oxford & New York: Pergamon Press. xl + p.
1241-1978. See p. 1679-86. Held 26-30 Oct. 1981 in Berlin
(West). [4 ref]

• Summary: The main objective of this study is to “obtain
a usable alternative fuel which would not destroy engines.”
Most of the testing was done with crude, degummed
soybean oil because it requires the least amount of refining
that produces a usable product. “The first vegetable oil
ester we could obtain was a methyl ester of rapeseed oil.”
“Precombustion chamber engines work better with soybean
oil than do direct injection engines.” “Vegetable oil esters
are less apt to cause distress in an engine that are the oils
themselves.”
Note 1. This is the earliest document seen (Oct. 2017)
that contains the term “methyl ester” (or “methyl esters”), in
connection with diesel fuel made from soybean oil. Address:
Caterpillar Tractor Co., Peoria, Illinois.
1129. Hartwig, Edgar E. 1981. Re: History of soybeans in
North Carolina. Letter to William Shurtleff at Soyfoods
Center, Nov. 2. 4 p. Typed, with signature on letterhead.
• Summary: “In my early years working with soybeans in
North Carolina, I traveled with Mr. W.J. Morse on several
occasions and he gave me some of the early history of
soybeans. One of the men that he mentioned as having an
active interest in soybeans in North Carolina was Mr. Fred
P. Latham of Belhaven, North Carolina. I wonder if you
have the proceedings of the American Soybean Association
Volume 1 covering the years 1925-1925. Mr. Latham
was active in the early years of the American Soybean
Association. In a report he made in 1924, he indicated that
he had been growing soybeans for 16 years. He credited W.J.
Morse with activating his interest in soybeans. I believe that
it was in the fall of 1950, the last years before Mr. Morse
retired, we visited Mr. Latham on his farm in eastern North
Carolina. He also had retired from active farming. They
enjoyed their visit discussing some of the early years with
soybeans. I believe members of the Latham family are still
farming and growing soybeans in eastern North Carolina.
“C.B. Williams was head of the Agronomy Department
at North Carolina State for many years. He had retired at the
time I began my work in 1943, but I did have an opportunity
to visit with him. He also had worked closely with Mr.
Morse in getting soybeans established in North Carolina.
Mr. Williams recognized the importance of nodulation on
soybeans for successful production and developed a system
of collecting soil from fields that had grown well-nodulated
soybeans to distribute to areas where soybeans were to be
planted the first time.
“As to why soybeans became established in North
Carolina more successfully than other areas is a matter
of several assumptions. I have assumed that some of the
early ships bringing material from Japan had used soybean
material for ballast in their ships, and in docking at ports
such as Norfolk, Virginia or Elizabeth City, North Carolina
had thrown out some of the soybeans that were in excess,
and types such as Mammoth Yellow were at a maturity that
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they were well adapted for northeastern North Carolina
and fit into their agricultural practices. I could furnish you
a picture of some of the early harvesters should you desire
this. As to other pioneers in the field, I do not have any other
names to suggest.
“Fertility studies were conducted with soybeans in
North Carolina in the late 1920’s. Dr. S.G. Lehman, who I
have discussed somewhat in the plant pathology work, was
a pioneer in the identification and describing of the diseases
of soybeans. It seems that in introducing soybeans from
the Orient, they introduced most of the diseases attacking
the crop in China and Japan. Although soybeans were a
relatively unimportant crop in the state, Dr. Lehman and
some of his co-workers described many of the diseases that
we now recognize as important problems in the production
of soybeans. He gave me considerable assistance in learning
to identify diseases and recognizing the type of injury which
they caused.
“There was no active breeding program concerning
soybeans in the area until I began my work in 1943. The
varieties Mammoth Yellow, Tokyo, Haberlandt, and Woods
Yellow were major varieties. I am assuming that Mammoth
Yellow was distributed as coming from ballast material
on ships. Tokyo was introduced from Japan in the early
1900’s, and Haberlandt was from Korea. I assume that Mr.
Morse distributed seed of these to people like Mr. Latham.
Woods Yellow was selected as a somewhat later maturing
type out of the Mammoth Yellow variety. Later such black
seeded types as Laredo and Otootan were introduced for hay
production. It was the enthusiasm of people like W.J. Morse,
C.B. Williams, and Fred Latham, who, in their contacts with
farmers, suggested to them that they might try this crop.
There was little attention from extension agronomists or
research projects to stimulate the interest in the crop.
“In 1979 the Soybean Processors Association in their
annual meeting recognized the 50 years of existence as an
organization. The Soybean Crop Advisory Committee in
their meeting recognized some of the achievements and
activities over the period. I am enclosing a copy of the report
which was prepared from this meeting.
“I assume that you have read my chapter on varietal
development, but I am enclosing a reprint. I am returning the
copies you sent with some modifications and additions.
“I would not classify Mr. W.J. Morse as a soybean
breeder, but rather as an agriculturist. He began working for
the Department of Agriculture in 1907. Research was at a
different level from what it is now. His job was to become
familiar with the crop and see where it might fit into the
U.S. Agricultural system. In the early years, the crop was
considered as a forage crop and also a crop that might be
grown and turned under for soil improvement. But I believe
it was in the mid-1920’s that Piper and Morse stated that the
future of soybeans was not as a forage crop, but as a seed
crop for producing protein and oil. Since this was a crop in

which very few were interested, the early introductions from
Asia were grown and looked at and if they did not appear
to fit an immediate purpose there was no need or really no
system to retain them. You may have mentioned it, but I
might repeat that it was not until 1941 that as many acres
of soybeans in the U.S. were harvested for seed as were
grown for forage. With regard to introductions, we received
a large number from Japan after World War II when the U.S.
Army of Occupation took over. I believe that essentially all
soybean introductions received into the U.S. since 1948 are
in our collection and many of their characteristics described
and many have been utilized in the breeding program.
“From a machinery standpoint, the development of
the combine harvester was a very important aspect in the
development of soybean production. The grain binder and
stationary thresher was used for small grains and was not
as satisfactory for harvesting soybeans. The early beaters
developed for harvesting in North Carolina were rather
unsatisfactory. This was pulled through the field by a pair of
mules and the beaters hit the soybean plants and a portion of
the beans went into the box behind the beaters and many of
the beans flew into the air in all directions. These beaters, to
be moderately successful, required varieties that shattered
rather readily. Thus, the beans had to be harvested at a very
short time after they were ready to be harvested. If they
were not harvested at this time, then seed would be lost to
shattering. The Asiatic farmer usually grew only a very small
area with soybeans. He cut these by hand and tramped them
out. This system was certainly not satisfactory for American
agriculture.
“In South Carolina Mr. John Wannamaker became
interested in soybean production in the early 1930’s. I visited
his farm in 1943. He was growing some material that traced
to introductions from Nanking, China that were distributed
by W.J. Morse. Mr. Wannamaker was very enthusiastic about
soybeans and made selections from the original seed lots that
he received and distributed them to farmers in his area. His
activities and enthusiasm helped get soybeans started in the
coastal plains area of South Carolina.
“W.J. Morse seemed to have an ability to hear of
anyone that was interested somewhat in soybeans. Professor
Tracy had retired as director of the Mississippi Agricultural
Experiment Station and had a home on the Mississippi Gulf
Coast. Mr. Morse regularly sent him new introductions
that were received from parts of Asia that he thought might
be suitable for that latitude. One of the introductions that
Professor Tracy thought well suited for the area, he gave
the name Biloxi. For many years the variety Biloxi was
widely grown for interplanting with corn in the southeast,
and then grazed after corn was harvested by turning hogs or
cattle into the fields. One of the major interests with regard
to the variety Biloxi is that this variety was used by Garner
and Allard in their studies in describing photoperiodism in
plants. Plant physiologists all over the world still request
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seed of Biloxi from us when they are conducting photoperiod
experiments.
“I trust these comments will be of help to you. Should
you have further questions which you think I might be able
to give you assistance, feel free to contact me at any time.
“Sincerely,...” Address: Research Agronomist,
Soybean Production Research, Delta Station, P.O. Box 196,
Stoneville, Mississippi 38776.
1130. Strayer, George M. 1981. Re: Pioneers in introducing
and producing soybeans in America, and in starting the
American Soybean Association. Letter to William Shurtleff
at Soyfoods Center, Nov. 5. 2 p. Typed, with signature on
letterhead.
• Summary: Concerning Iowa: The first work was done
by H.D. Hughes, who was the head of the Department of
Farm Crops and Soils. He was assisted by F. Scott Wilkins
and E.S. Dyas, both of whom were extension agronomists.
Martin G. Weiss came on the scene in Iowa at the same time
that Probst started in Indiana and Williams started in Illinois,
all of them part-time USDA and part-time local experiment
station employees specializing in soybean breeding work.
“Martin Weiss is a highly skilled plant breeder, a geneticist
and a mathematician. He is responsible for the development
of the cross-pollination and back-crossing techniques which
have become the basis of practically all soybean breeding
being done in the United States, and practically every
soybean variety which has been developed since about 1940
has been developed through the techniques developed by
Weiss...
“There are a number of theories on why so many men
gave so generously of their time and effort to support the
introduction of soybeans into the United States, and to
support ASA. Certainly W.J. Morse was a part of the reason.
Many changes were taking place in agriculture, and the
people in the land grant colleges were looking for new crops
and new uses for crops. The whole face of agriculture was
changing from the use of horses and the large consumption
of oats, corn and hay by those horses to the use of tractors
and other petroleum fueled mechanical units. This meant
we had to find new crops to grow on the acreages no longer
needed for oat and hay production.
“For some reason the soybean crop always had a kind
of halo around it, placed there by men such as Henry Ford,
W.K. Kellogg, I.C. Bradley, W.J. Morse, ‘Soybean’ Johnson
and others who had access to the news media and who
used it. This was an era when farmers were still expanding
acreage, looking for new crops and new uses for those crops
and the publicity given to soybeans was being well received
by farmers.
“This was also an era when the farmer was leaving
the typified hayseed status and becoming a businessman.
Extension work through Farm Bureau and the local extension
offices was becoming an important factor in decision-making

among farmers. Extension agronomists and other persons
were listened to. Farm cooperatives, farmers elevators, and
other organizations of farmers were coming into prominence.
It was an era of growth in information and growth in
knowledge in the field of agriculture, and soybeans lent
themselves to the enchantry of the period.
“You’re having a tough time getting anyone to do
comparable work for the Soycrafters Association because
you are dealing with an entirely different type of people.
Most of them are small entrepreneurs who have come out of
an era when it was every man for himself and the Devil take
the hinder-most. The farmers whom we were considering
were looking for ways to cooperate and work with their
neighbors. When someone got sick the neighbors did the
field work. When a new barn was to be built there was a
barn-raising held. Contrast this with the people in the cities,
where most of your tofu plants are located, and where no
one stepped in to help his neighbor. This is still pretty much
true. You are talking about people with two very different
philosophies, two quite different backgrounds. When a
farmer gets sick, even today, his neighbors do his chores for
him. When a small business operator gets sick he closes the
doors and no one particularly cares.” Address: President,
Agricultural Exports, Inc., P.O. Box 266, Hudson, Iowa
50643. Phone: 319-988-4593.
1131. Viner, R.; Prasad, M.; Nath, R.; Kumar, H.; Prasad, R.;
Nand, S. (Mrs). 1981. Pulses and dry zone crops. Fiji Dep.
of Agriculture, Annual Research Report For the year 1979. p.
25-28.
• Summary: The following pulse and dry zone crops were
tested: Soyabean, urd, mung, cowpea, pigeon pea, sorghum,
peanuts.
The subsection on soyabeans states: “An Intsoy variety
trial was sown at Naiselesele Bua, in February. Yields were
low due to poor germination, but the growth habit of several
varieties was suited to mechanical harvesting in spite of late
sowing. These varieties if sown at high plant populations
could give economic yields. The best lines were Williams,
SJ-2, Hardee LS, and Improved Pelican. The last was suited
for combined harvesting [i.e. harvesting with a combine], but
is very susceptible to Bacterial Pustule disease.” Address:
Fiji.
1132. Windish, Leo G. 1981. The soybean pioneers:
Trailblazers, crusaders, missionaries. Galva, Illinois:
Published by the author. viii + 239 p. Illust. No index. 26 cm.
• Summary: Contains many interesting biographies, often
based on the author’s first-hand knowledge. Contents:
Section I: 1. A time to pause and reflect. 2. Dr. W.B. Morse.
3. The Cinderella crop of this century and some orchids long
overdue. 4. First soybean crushing plant (Hull, England;
Seattle, Washington; Elizabeth City, North Carolina). 5.
George M. Strayer (Contains a good history of the American
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Soybean Association and Strayer’s role in it). 6. Ersel
Walley. 7. Dr. Harry Miller. 8. Henry Ford. 9. Northern
Regional Research Laboratory. 10. Dr. Reid Milner. 11.
Soybeans in China. 12. The first combine harvesters, the
western migration, and the passing of an era (a good history
of combines in the USA from the 1850s to the present). 13.
Prof. W. Ralph Nave (agricultural engineer, specializing in
improving combine design for harvesting soybeans). 14.
Soybean harvesting equipment.
Section II: 15. August Eugene Staley, Sr. 16. Eugene D.
Funk, Sr. (and the Peoria Plan, p. 74). 17. Dale W. McMillen
[of Central Soya]. 18. Jacob Hartz, Sr. 19. Archer-DanielsMidland Company, Inc. 20. Jay Courtland Hackleman. 21.
Dr. Robert W. Howell. 22. Dr. W.O. Scott. 23. Program.
24. Crop improvement associations. 25. Illinois Crop
Improvement Association. 26. Professor Emeritus Alvin L.
Lang. 27. Morrow Plots.
Section III: 28. Dr. Clyde Melvin Woodworth. 29. Dr.
R.L. Bernard. 30. Theodore Hymowitz. 31. A reluctance to
accept change or progress. 32. Episodes. 33. Russian Tour.
34. South Farm buildings. 35. Soybeans again assert their
value. 36. Taylor Fouts. 37. Excerpts from the Mumford
Files. 38. Excerpts from the Hackleman Files. 39. Soybean
variety and inoculation demonstrations. 40. The frosted green
soybean dilemma. 41. Soybeans in the Deep South. 42. Mr.
H.G. [sic, George Heartsill] Banks. 43. Dr. E.E. Hartwig.
44. U.S. soybean production. 45 Aquaculture... the world’s
untapped resource, by Julian M. Weiss (Based on an article
in the Dec. 1980 / Jan. 1981 issue of From Lion magazine.
“While the history of fish farming is traced back to 500
B.C. when Chinese seafarers were successful in breeding
carp, interest in improving technology fell behind other
innovations. 1974 to 1979 the harvest from aquaculture more
than doubled to nearly 7 million metric tons...”). 46. Almost
a century of progress. About the author (autobiographical):
Leo Gilbert Windish was born in 1909. A retired seedsman,
he attended the University of Illinois in 1927 and 1928. He
was close friends with Hackleman, and wrote this book in
fulfillment of a promise he made to Hackleman, whom he
described as “the soybean’s greatest missionary.” Windish
also knew Burlison (the first to promote soybeans heavily)
and Woodworth (the first soybean geneticist).
Note: Most of the chapters about people contain a
portrait photo of the person on the first page. Address: 101
Exchange St., Galva, Illinois 61434.
1133. Windish, Leo G. 1981. Eugene D. Funk, Sr.: Pioneer
seedsman and the nation’s second pioneer soybean
processor. An outstanding agriculturist (Document part).
In: Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 71-79. Chap. 16.
• Summary: A good biography of this pioneer seedsman and
soybean processor. Photos show: (1) A portrait of E.D. Funk.

(2) The first storage warehouse at Funk’s soybean processing
plant. (3) Funk’s grain storage and office buildings.
As early as 1903, Funks Bros. sold soybeans for seed
purposes. Funk Bros. was the second major soybean crusher
in Illinois after A.E. Staley Mfg. Co. In 1923 the company
purchased a soybean crushing mill operated by George Brett
and I.C. Bradley at Chicago Heights, Illinois.
Eugene Funk played a key role in conceiving and
implementing the famous “Peoria Plan” of 1928. I.C.
Bradley stated that he and Eugene Funk interested H.G.
Atwood (of the American Milling Co. of Peoria) in the
idea. Without James A. McConnell of the Grange League
Federation (G.L.F.), the plan would not have succeeded.
“H.H. Miller also provided able guidance for this program.”
The final decision for the guarantee of the 1928 crop was
made at a meeting in Urbana, Illinois, “of 15 county farm
advisors, representatives of Funk Bros., and the American
Milling Company. A committee of three was named to draw
up the agreement.”
“A.E. Wand of Staley’s attended the Urbana meeting. He
left with word that he would urge them to join but apparently
was not instrumental [= successful] in gaining that action.
The formation of Soya Products enabled Funk Bros.
and Allied Mills to cooperate in buying soybeans as well
as processing and selling soybean oil and soybean oil meal.
The agreement proved to be mutually advantageous and
gave Eugene D. Funk, Jr. an opportunity to increase his
knowledge of expanding the soybean processing operation.
“Along with the production of soybean oil meal for feed,
Funk Bros. also produced soyflour in small quantities for I.F.
Laucks, Inc. in Seattle, Washington. This activity resulted
from contracts made by I.C. Bradley, who previously
experimented with soyflour in Chicago Heights. Laucks used
the flour to produce a waterproof glue. Funk Bros. shipped
the soyflour to the Seattle office for approximately two years
before 1929...
“Laucks operated in Bloomington until 1934 when
they built their own plant on the Atlantic coast in Norfolk,
Virginia. During the dark depression years, business
problems were not easily solved. At a special meeting of
the board of directors of Funk Bros. on Sept. 1, 1932, it was
decided to sell the Taylorville plant acquired some years
earlier to Allied Mills.”
“Edible Soybeans: Eugene D. Funk, Sr. was always on
the lookout and alert for new avenues to explore, that might
give promise of other crops that farmers could use profitably
in their programs. He foresaw a use for edible soybeans.
“Dr. Earl Sieveking carried on experiments from a
western sample resulting in 33 type plants. The best was a
variety called Funk’s Delicious [Funk Delicious] produced
in 1932, and offered for sale in 1934. Funk’s Delicious was
vacuum packed in Bloomington, Illinois, but was eventually
priced out of the market. The chief problem in the edible
soybean program was to find varieties which were easy
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to remove from the pods in the green stage and would not
shatter when ripe.”
“At the time Funks terminated their agreement with
Allied Mills in 1935, Harold Abbott joined Funk Bros.
Seed Co. as a part-time employee maintaining a business in
Chicago. Abbott’s early career started with Albert Dickinson
Company in 1898. His talents were soon discovered.
Sometime before 1903 he became one of the few men in the
U.S. interested in formula feeds, and soon devoted all of his
time to that work.
“Gene Funk, Jr., who had worked closely with Allied
Mills people in Soya Products, became ill in 1936 for several
months. Abbott came to help in the soybean operation and
later to take full charge. He remained in this position until
1956 when he became consultant and adviser. Those who
worked with him recognized the remarkable wealth of
information and experience he contributed to the growth of
the operations at Funk Bros. He acted as a balance wheel in
the organization, as a guide and adviser to younger men.
“At one time soybean and seed corn offices were located
in the warehouse. Abbott and Gene, Jr. ran the soybean
operations. Abbott remained in charge of soybean operations
after Gene, Jr. became president of the company in 1944.
Under his guidance the department continued to prosper.
“Previous to 1928 prices for soybeans were largely
determined by demand and supply of soybean seed. Increases
in industrial uses and rapid expansion of acreages created a
different price structure for commercial beans. About 1930
soybean meal began to take the place of linseed oilmeal in
manufactured feeds. According to Breedlove, during the last
few months of 1934 the prices of the protein meals began
to fall and records of imports crowded back the sale of
domestic soybean oilmeal.
“These imports came in over the negligible duty of
$6.00 per ton. During 1933 and 1934 the chief competition in
oils was between linseed and soybean oil. During the drought
of 1934 the demand for seed again set the prices of soybeans.
“A meeting of considerable interest to the National
Soybean Association and to agriculture in general was
held in Detroit and Dearborn, Michigan in 1936. The Farm
Chemurgic Council attracted 1000 people as against 400 the
year previous. One entire section of the program was devoted
to the soybean. They were indeed the glamour attraction of
this most important meeting. The story and the problems
were set forth in a series of papers. Among those speakers
whose presentations attracted attention were: Mr. W. J.
O’Brien of the Glidden Company, Mr. E.D. Funk, Sr., and
the president, I.C. Bradley of the Soybean Association.
“The soybean was a sensation and stole the show as
far as the industrial and chemical world were concerned.
Henry Ford helped to call attention to the products at his
magnificent display at the World’s Fair in 1933 and 1934.
Millions of people attending the Century of Progress had
an opportunity to view and study Ford’s display, which

magnificently demonstrated the versatility of the soybean.
The soybean was a growing factor in the food business and
was beginning to emerge into the field of plastics. About that
time, we began to hear the soybean called, ‘The Midwest’s
Miracle Bean.’ It is possible that Dr. W.L. Burlison may have
been the first to coin this expression.
“Funk, Sr., in his message to the delegates to the
Chemurgic conference, proved he had done his homework.
He referred to the early history of the soybean and selected
soybean varieties brought from the Orient, when planted in
the soils of the midwest, they performed very well and soon
became quite popular as a field crop. From some of those
imported varieties, plant breeders developed new strains
better than the original. Always frank, and with typical
honesty, and ability to look problems squarely in the face,
Funk, Sr. candidly told his audience: “Here is an industry
and a farm commodity that during the last 10 or 12 years has
grown from practically nothing to a very substantial place
as an economic factor in the Central States. However, the
question we are facing is vital to agriculture and industry.
More processors and less soybeans means higher prices for
soybeans provided there is an outlet for soybean meal and
against oil importations. If importations increase it seems to
me someone is going to be left sitting out on a limb. (15)
“Disclaiming the title of a pessimist, he must have
evoked laughter, when he said a banker friend called him a
‘conservative enthusiast.’ Funk further stated that he believed
the soybean had an unlimited future from the point of view
of farmers, the research scientists, and the industrialists, but
‘caution, thought and continued research must be given this
industry’” (Continued). Address: 101 Exchange St., Galva,
Illinois 61434.
1134. Windish, Leo G. 1981. Dr. E.E. Hartwig, Research
Agronomist, Crops Division, Agricultural Research Service,
U.S. Department of Agriculture, Delta Branch Experiment
Station, Stoneville, Mississippi (Document part). In:
Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 223-25. Chap. 43.
• Summary: A good, detailed biography of this pioneering
USDA soybean breeder and germplasm collection curator.
“No history of soybean pioneering would be complete
without acclaiming the research work of Dr. E.E. Hartwig
and his colleagues. Great credit is due all of the research
personnel at the agricultural experimental stations in each
of those states in the south. The use of soybeans throughout
the south in a relatively short period of time spread like a
‘prairie fire.’ In fact, we might borrow a word from a popular
TV show and term the growth of soybeans in the south as
‘incredible.’
“Perhaps one the key factors in the rapid increase
can be attributed to the introduction of new varieties,
increased yields, phytophthora resistance, and Bedford, a
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new soybean resistant to cyst nematodes. Bedford is the
result of the cooperative efforts of two ARS USDA research
workers, E.E. Hartwig located at the MAPES Delta Branch,
Stoneville, Mississippi, and James Epps, located at the West
Tennessee Experiment Station at Jackson.
“Dr. E.E. Hartwig’s reply to our letter seeking
information on the early use of soybeans in the south, is
reprinted. Here is Dr. Hartwig’s most interesting reply:
“Dear Mr. Windish: I have your letter of January 21
in which you state that you are working on a history of
the soybean in the U.S. and would be interested in having
additional background information on the soybeans in the
south. I began my work with North Carolina in March,
1943. The major varieties being grown in North Carolina at
that time were Haberlandt, Tokyo, and Woods Yellow. All
shattered very readily as soon as they had reached maturity.
We had a small increase of the variety Ogden which was
developed in Tennessee. Ogden was a better producer than
the older varieties, but also shattered very soon after reaching
maturity and had green seed coats which were objected to
by the Japanese buyers when they had indicated they were
buying yellow soybeans.
“In 1943, there were still some one-row harvesters in
operation in North Carolina. These harvesters were pulled
by a pair of mules and had a beater which rotated and hit the
plants and knocked out the seed. From this standpoint the
shattering characteristic of the varieties made this method
of harvest workable. However, seed flew in all directions
and only a portion of the seed went into the container on the
harvester.
“A moderate size acreage of soybeans to be harvested
for hay was grown in many of the southern states. Many of
these were black seeded and had a rather viney plant type. As
growers later shifted to growing types of seed for harvest, the
nodulating bacteria had already been established in the soil
through the growing of hay varieties.
“Many of the varieties introduced from northwestern
China, where soybeans were being grown for grain
production, were well suited for production in the north
central states. Consequently, production was started in that
area through the growing of direct introductions from China.
However, there was no comparable grain producing region
in China or Korea having a latitude similar to the southern
U.S. and, consequently, it was necessary to develop varieties
for production in the south before the crop could gain
acceptance.
“As I view the situation, shattering of seed at maturity
was not a problem to the Asiatic farmer since he would
usually have less than one acre as his total crop, which could
be cut slightly green and, with the shattering characteristic,
it was easier to tramp out the seed. For our mechanized
harvesting it was essential to have seed holding.
“I transferred to Mississippi in 1949. At that time there
was a small acreage of soybeans planted for harvest in

the State of Mississippi. The Ogden variety was the best
producer. However, growers regularly reported that harvested
yield went down each day of harvest because of shattering.
When we released the Lee variety in 1954, we stated it
would hold its seed six weeks after it was ready for combine
harvesting. Farmers were very skeptical and some left a few
rows standing the first time they grew them just to see how
long it might hold its seed.
“At the time we started our breeding program to
develop improved types in 1943, we also initiated studies on
cultural practices. By the time interest began to develop in
soybean production in the mid-1950’s, we had information
showing that planting should not be made before day length
reached 14½ hours in early May and also information on
rate of planting, and so forth. Many of our growers had
been interested in planting in early April in order to get
the planting out of the way before they were to start cotton
planting. These early plantings gave very poor results
because of early flowering being initiated by the shorter days
of early April.
“We have attempted to develop a series of varieties
covering a range of maturity so that larger growers could
plant a sequence of varieties covering a range of maturity of
nearly one month. We have also developed varieties giving
proper maturity for the different production regions. We
have also had to give considerable attention to building in
resistance to diseases and nematodes and now, also giving
attention to building a resistance to leaf feeding insects.
“I am enclosing descriptive material of several of the
varieties that we have released over the years. Should you
have additional questions, I would be glad to attempt to
answer them for you.
“Sincerely, Edgar E. Hartwig, Research Agronomist.”
A small portrait photo shows Dr. Edgar E. Hartwig.
Address: 101 Exchange St., Galva, Illinois 61434.
1135. Taira, Harue; Katoh, Kazuhisa; Okazaki, Koichiro;
Ishida, Shigeki; Kawasaki, Yoshihiro; Shimokawara, Hiroshi;
Takei, Reiko; Kikuchi, Syoko; Murakami, Shunichiro;
Okubo, Soichiro. 1982. Daizu shijitsu no kansô shori hôhô
to sono hinshitsu ni tsuite. VI. Tei-suibun ganryô shijitsu no
futsûgata konbain shûkaku–kansô shori ga shijitsu no kakô
tekisei oyobi tôfu, nattô no kôjô seizô shiken ni oyobosu
eikyô [Influence of dry treatment after harvest on quality
of soybean seeds. VI. Influence of combine harvesting and
drying of low moisture seed on qualities for soybean food
processing and tests for factory production of tofu and natto].
Shokuhin Sogo Kenkyujo Kenkyu Hokoku (Report of the
National Food Research Institute) No. 39. p. 23-31. Jan. [7
ref. Jap; eng]
• Summary: Two harvesting methods and 4 drying methods
were tested with the middle-sized seed variety Kitamishiro
(Table 1). Address: 1. National Food Research Inst.
(Shokuhin Sogo Kenkyujo), Kannon-dai 2-1-2, Yatabe-
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machi, Tsukuba-gun, Ibaraki-ken 305, Japan; 2-4. Hokkaido
National Agric. Exp. Station, Memuro, Hokkaido, Japan.
1136. Favre, Jacques; Marquette, Jacques. 1982. Soja: Jupiter
adopte le Togo [Soybeans: Togo adopts Jupiter (Continued–
Document part II)]. Afrique Agriculture (France) No. 79. p.
40-41. March 1. [Fre]
• Summary: (Continued). From traditional to more modern
practices: IRAT’s technical knowledge was brought to light
and largely confirmed in 1981 in real growing conditions.
This means using large simple plots (½ ha) and farming
methods ranging from traditional practices to using tractors
and herbicides.
This experiment was carried out in Kazaboua at the
Multipurpose Center of the Ministry of Rural Development
(Centre Polyvalent du monistère [sic] du Développement
Rural) in Togo’s Centrale region, by agronomists from IRAT
and SODETEG as part of an agro-industrial feasibility study
on soybeans and corn.
It confirms that:
- yields in real conditions can reach 2 t/ha with low but
adequate phospho-potassic fertilization, 0-50-60 [NPK], for
example;
- yields are reliable for the Jupiter variety;
- the ISRA varieties have African genetic material, and
the potential to serve as a varietal replacement;
- the soybean is not currently affected by any serious
insect or fungal parasite;
- nitrogen-fixing root nodulation occurs sufficiently in
the first growth after the seeds have been inoculated;
- the seeds’ germinative capacity remains the soybean’s
weakness; [Note: Soybeans cannot only stored for 3-9
months at ambient temperature and humidity before their
ability to germinate when planted drops sharply].
- the expected profit margins for one hectare are
substantial, likely to motivate farmers and to encourage
modern methods. Depending on the techniques used
(manual, semi-mechanized, animal power or mechanized),
the cost per hectare is around 60,000 to 90,000 CFA francs,
leaving a gross margin of around 50,000 CFA francs for
a fertilized, semi-mechanized cultivation that uses hoeing
rather than expensive herbicides.
In addition to these agronomic trials, SODETEG has
continued looking into specific uses for these soybeans. The
organization first observed that soybeans can easily be used
in traditional cuisine. Recipes provided to the village of
Kazaboua were applied and were spontaneously shared. In
other conditions, soybeans were observed to substitute for
the African locust bean (tree of the legume family, the pods
of which are used to make a flour for a dish known as ‘afiti’
in Togo, and ‘soumbala’ in the Upper Volta). The soybean
provides direct nutritional value in this case.
Agro-industrial processing has certainly been
considered. Soybeans have been pressed in the Togo Oil

Mill (Huileries Togolaises) in Lomé, with 22% of its seed
weight being high-quality crude oil, leaving behind an oil
cake with 4% residual fats and 44% protein, according to
the biochemical analyses from the GERDAT laboratories
(Tropical Agronomic Development Group for Studies and
Research; Groupement d’Études et de Recherches pour le
Développement de l’Agronomie Tropicale).
Economic studies on this type of processing have shown
that if the crude oil is produced by simple pressing on the
farm, the various costs such as repayment, energy, and labor
were recouped by selling the crude oil at 200 CFA francs/
liter and the oil cakes at 70 CFA francs/liter.
This could mean significant production for the national
economy, since the price is competitive with import prices.
By rotating soybean crops with corn crops in an area of
approximately 10,000 ha in the Centrale region, Togo has
found a way–through an integrated development project
conducted closely with local farmers–to do the following:
improve its food self-sufficiency; grow less dependent on
imports that are disadvantageous to balance of payments;
create jobs in rural areas and slow rural flight; increase
income for farmers through technical and commercial
support; develop intermediary knowledge to support real
professional training; provide a primary material for the
refining units in Lomé; and finally, provide livestock farmers
(poultry, cattle, pigs, etc.) with the much desired means of
meeting the Plan’s objectives for national animal protein
consumption. Address: 1. SODETEG Agronomist (agronome
Sodeteg; Société d’Etudes Techniques et d’Entreprises
Générales); 2. IRAT Agronomist (agronome Irat / IRAT).
1137. Marley, C.F. 1982. Computer plots pH pattern: It’s not
just for bookkeeping anymore. Soybean Digest. March. p.
10.
• Summary: An Apple II computer can show the pH
readings on a farm’s soils and thus aid in efficient addition of
limestone.
1138. Wang, Lian Zheng. 1982. Some aspects of soybean
production and the quality of soybean seeds in Heilongjiang
Province. INTSOY Series No. 22. p. 195-96. J.B. Sinclair
and J.A. Jackobs, eds. Soybean Seed Quality and Stand
Establishment (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: “Heilongjiang Province is one of the main
areas of soybean production in the People’s Republic of
China. It ranks first both in area and in total output of all the
provinces. The average output per ha is 1.5 ton. In 1979 the
soybean area in Heilongjiang occupied 1,660,000 ha, but by
1985 it will be 2,000,000 ha... Harvesting is usually done by
Dongfeng combines on state farms but by manual labor in
the people’s communes...
“In the Northeast of China, there are large areas (100200 ha) of field blocks of soybeans with yields as high
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as 300 metric tons/ha, but the average yield of the whole
Northeast is only 1 to 6 metric tons/ha. The reason that
soybean production in the South is low is that soybeans
are planted after winter wheat or spring rice, so that the
seeding time is very late, and such soybeans grow under
short day conditions. Another reason is that soil in the
Northeast is richer than that in the South.” Address: Assoc.
Prof. and Vice-Director, Academy of Agricultural Science of
Heilongjiang Province, Harbin, China.
1139. Kansas State University, Cooperative Extension
Service. 1982. Soybean handbook. C-449 (Revised ed.). 25
p. May.
• Summary: Contains 11 short chapters on the essentials
of soybean production and marketing: Soybean research.
Varieties. Planting recommendations. Fertility needs. Weed
control. Irrigating soybeans. Soybean diseases. Soybean
insects. Harvesting. Drying and storage. Economics. A fullpage photo on the cover shows a New Holland combine
harvesting soybeans.
1140. Blankenship, Ted. 1982. Vegetable oil: Fill ‘er up?
Diesel substitute fuels interest in energy crop. Soybean
Digest. July/Aug. p. 16, 19.
• Summary: “Vegetable oils could become an important
energy crop by end of the century, and even now could keep
tractors running in an emergency. But a lot of problems need
to be solved before on-farm seed presses contribute much to
fuel independence, say specialists.
“University and industry tests show straight vegetable
oil in diesel engines can work. But certain problems must be
overcome. Vegetable oil is too thick, not volatile enough, and
if it gets into the crankcase, it can thicken lubricating oil and
damage engines.
“Despite these problems, however, some researchers
are optimistic. Vegetable oils such as soybean, sunflower,
safflower, peanut, rape, castor, corn, cottonseed, linseed
and sesame are experimental as diesel fuel substitutes.
But a significant number of studies are under way–mostly
sponsored by USDA–to change that.
“Example: Stanley Clark and Mark Schrock, engineers
at Kansas State University. They’re studying esters of
soybean oil in a diesel engine. ‘Soybean oil has a lot of
potential,’ says Clark, ‘because it is renewable, and can be
used in diesel engines. Almost all tractors and combines use
diesel fuel. Right now, though, we don’t have a real backup
fuel.
“’A big problem with vegetable oils is viscosity.
Soybean oil, for example, is 10 times thicker than diesel fuel.
Some other vegetable oils are even thicker. Caster oil is 100
times thicker than diesel.
“’Vegetable oil is so thick you get a different spray
pattern coming out of injectors into the cylinders. Instead of
a nice fan spray, you may get a stream. That causes ignition

delay until it fills up. Then all of a sudden it takes off and
you get diesel knock. You also have cold starting problems.’
“Clark and Schrock say they are resolving the viscosity
problem by reducing chemical complexity of soybean oil
through ‘transesterification.’
“Clark explains this basically involves adding a small
amount of alcohol–methyl, ethyl or butyl–and heating it with
a catalyst. This stratifies the oil, leaving ester plus glycerol.
“’You just draw off soybean oil ester or glycerol,’
Clark says, ‘then you have a fuel with a viscosity close to
regular diesel fuel. Marketing glycerol helps offset cost of
manufacturing ester.’
“You now have a fuel that will go through the injection
nozzle, says Clark, but it still isn’t trouble-free. Lubricatingoil thickening, for example, can be even more serious than
viscosity. Other problems include injector-nozzle coking; a
high cloud point; possible shortage of land for cultivation
of vegetable oil plants; removal of oilseed crops from food
supplies; and deterioration of vegetable oils in storage.
“Coking deposits carbon and other substances on the
spray nozzle and changes its spray pattern, notes Clark.
Additives might help. High cloud point-temperature at which
oil begins to get waxy and clog filters-might also benefit
from chemical additives. Clark also points out, diesel fuels
have additive packages.
“Availability of land, says U.S. Department of Energy
(DOE) will have to be studied if vegetable oils become a part
of the energy picture by the end of the century.
“By that time, DOE reports, demand for diesel fuel is
expected to increase 25%–from 23-billion gallons a year
now in the U.S. During the same period, diesel fuel supply
is expected to decrease 4%. That’s why vegetable oils–and
animal fats–are being studied so feverishly.
“One of the federal government’s goals: have an
alternative to diesel fuel by the end of the 1980s that would
at least serve agricultural needs in times of shortage or a
national emergency. Serving farm needs only, though, is a
formidable task. Diesel fuel consumption on U.S. farms runs
about 3.3-billion gallons a year.
“Take soybean production for example. It constitutes
about 80% of the total supply of vegetable oil in the
U.S. National soybean oil production last year was about
11.2-billion pounds or 1.5-billion gallons. More than
1.7-billion pounds carried over into the new crop. Without
large increases in acreage and/or improvement in yields, the
U.S. could produce only a small proportion of the diesel fuel
now used by American farmers.
“In addition, advisability of diverting large amounts of
vegetable oils from food to fuel is questioned. With soybean
oil, Clark contends, this isn’t a serious problem.
“’Soybeans are a well-established crop and production
methodology is well known,’ he says. ‘We can increase
production some if needed. More important, soybean plants
supply their own nitrogen, thus reducing need for that
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additional fertilizer production. High-protein oil cake is
obtained as a by-product, and it is a good food product.
“’Oil yields are my main concern. It’s hard to see–with
present production yields–producing more than 2 to 3 barrels
per acre. We can supply a lot of farm energy needs on that
basis, but when you start looking outside, you run out of
acres in a hurry.’
“Clark and others think plant breeding and other
improvements will be needed to get more yield per acre.
“Batelle Laboratories suggests the potential U.S.
production of vegetable oils and animal fats per year is about
2-billion gallons. To make a major impact as a fuel, the
research organization says diverting existing production or
processing capacity from food and industrial uses to diesel
fuel use won’t be enough to do the job.
“Batelle estimates production of 0.7-billion gallons
of vegetable oil-animal fat per year for emergency fuel is
possible in the short-term–assuming a critical need. It will
require, though, sequential cropping on existing agricultural
lands and the use of 100-million gallons of animal fat per
year.
“Intensive development of vegetable oils as emergency
fuels raises this estimate to 4.8-billion gallons a year by
1996. This will require expansion of conventional oil seed
production on new lands; sequential cropping of oilseed
crops; changes in crop rotation patterns to encourage oilseed
production; harvesting new high yield oilseed crops such as
Chinese tallow trees on new lands; and some diversion of
animal fats from export to fuel use.
“This level would exceed the demand for agricultural
diesel fuel in 1996, says Batelle.
“Though vegetable oil as a substitute for diesel fuel is no
panacea, it has long-term potential. Vegetable oil can now be
mixed with regular diesel fuel to stretch supplies by 10% to
20% with little or no danger to engines, specialists report.”
A photo shows Kansas State University ag engineers,
Mark Schrock (left) and Stanley Clark (center) and their
assistant Pine Peinaar with a diesel engine. They will test
performance of soybean oil as a fuel for diesel engines.
1141. Mason, Delores. 1982. Festival may settle burning
issue. Daily Advance (The) (Elizabeth City, North Carolina).
Sept. 7. p. 1.
• Summary: The North Carolina Soybean Festival will be
held on 7-9 Oct. 1982. A recent press release by the planners
stated that “the late C. Wilson Hollowell grew America’s
first soybean in 1915 [sic] on the Hollowell farm, known as
Bayside Plantation.” In 1915 after the late W.T. Culpepper
Sr. began to squeeze oil out of the beans, their use began to
expand.
“The three-day affair will include a visit from Gov.
James B. Hunt Jr., U.S. Rep. Walter B. Jones, Lt. Gov.
Jimmy Green, North Carolina Agriculture Commissioner Jim
Graham, along with local politicians.” A photo shows a local

soybean crop being harvested by a large harvester. Address:
Advance staff writer.
1142. Archer Daniels Midland Co. 1982. American
agriculture: Our heritage and hope (Brochure). Decatur,
Illinois: Archer Daniels Midland Co. 14 p.
• Summary: This brochure, interesting in both format and
content, combines an overview history of agriculture in the
USA, with two-page color photos of American farm scenes
showing increasingly modern farm equipment at work.
Each photo is accompanied by a bold quotation for its era,
by Dwayne O. Andreas, Booker T. Washington, Franklin D.
Roosevelt, and President Ronald Regan, respectively. A color
photo on the cover shows a modern tractor pulling a plow.
Inside the back cover is a portfolio pocket.
The text of the first foldout states that during the period
from 1910 to 1979, “soybeans enjoyed the single most
phenomenal growth of any farm product.” Address: Decatur,
Illinois.
1143. Agricultural Chemicals, Inc. 1983. Treat your soybeans
for a little extra yield (Ad). Soybean Digest. Feb. p. 19.
• Summary: This full page color ad states: “Five years of
field tests show an average yield increase of 11.4% with
Triple-Noctin® L:
“It’s a fact. Documented data from 51 field tests,
including University studies, show yields from seed treated
with Triple-Noctin L averaged 33.6 Bu/A compared to only
30.2 Bu/A from untreated seed. That’s 3.4 extra bushels per
acre.
“As for return on investment, even one extra bushel will
cover the cost of the seed treatment plus pay a return of over
200%.
“The tests cited were conducted in 12 leading soybean
states over a period of 5 years.
“Triple-Noctin L, the only 3-in-1 soybean seed
treatment, promotes healthy growth and protects your beans
like nothing else can. It contains: a fungicide to combat
surface and soil-borne seedling diseases, an inoculant
for proper root nodulation and nitrogen fixation, plus
Molybdenum, a vital micronutrient essential on acid soils.
“And because it’s a liquid, Triple-Noctin L goes on
quick and easy. Just pour it on, and stir. Works in all types of
planters. So treat your soybeans for a little extra yield. Treat
with Triple-Noctin L.”
Photos show: (1) A combine harvesting soybeans. (2)
A dark, viscous liquid from a Kalo can being poured onto
dry soybeans. “Pour it on. Grower proven on more than 12
million acres.” (3) A can of Kalo Triple-Noctin L inoculant.
Address: 4550 West 109th St., Overland Park, Kansas 66211.
Phone: (800) 255-5196.
1144. Plenty News (Summertown, Tennessee). 1983. Lesotho
project. 3(1):6. Winter.
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Summary: “Motsemocha, Plenty’s Village Technology
Centre in Lesotho, is nearing completion. Seven huts have
been built and are presently lit with energy from their new
photovoltaic panels. Water from a nearby spring is tapped at
the kitchen hut, the pit latrine, the garden, and the soydairy,
which now has its walls up. Work has begun in serious on the
garden and greenhouse.
“The crew recently used our new tractor to plow 20
acres (7 will go in soybeans). Fourteen families are sharing
the harvests on this plot and any extra soybeans can be sold
to the soy dairy. Also, a windmill, solar hot water heaters,
and other alternative technology projects are scheduled for
the coming year.”
1145. Peterson, C.L.; Wagner, G.L.; Auld, D.L. 1983.
Vegetable oil substitutes for diesel fuel. Transactions of
the ASAE (American Society of Agricultural Engineers)
26(2):322-27, 332. March/April. [25 ref]
• Summary: Contents: Introduction. Review of the literature
(References to vegetable oil as a potential diesel fuel have
occasionally appeared in the literature since 1900 with
many different types of oil being mentioned. However, not
until the energy crisis of 1974 was there serious interest in
the subject). Procedure. Results and discussion: chemical
properties, physical properties. Short term performance tests.
Long term engine screening tests: tractor demonstration.
“Conclusions and observations: While vegetable oil
cannot yet be recommended as a fuel for general use,
considerable progress in utilization has been made.” Six
specific conclusions and observations resulting from this
study are given. Address: 1. Prof.; 2. Scientific Aid. Both:
Agricultural Engineering Dep.; 3. Prof., Plant and Soil
Sciences Dep. All: Univ. of Idaho, Moscow, ID 83843.
1146. Shurtleff, William. 1983. In Harbin (June 8). Interview
with Zhang Guodong. Next morning in Harbin. Afternoon
fly from Harbin to Beijing (June 9) (Document part). In:
William Shurtleff. 1983. Log of Soyfoods Research Trip to
China and Japan: 29 May to 10 July. Lafayette, California:
Soyfoods Center. 117 p. See p. 14-16. Unpublished
manuscript.
• Summary: Hong Kong will revert to China on 30 June
1997 at midnight.
Mr. Li Weicheng is Director, Bureau of Light Industry,
DTD says he is their most important man in China. We
served him and others Hi-C, Vitasoy, and 3 types of soymilk
made by DTD. Everyone present likes Hi-C better than
Vitasoy. Mr. Li likes the 3 DTD soymilks better, but he likes
them all the same. He says the plain has no beany flavor. Key
point. Chinese (at least in Heilongjiang) do not like beany
flavor in soymilk.
Interview with Zhang Guodong, Director, Soybean
Research Institute, Heilongjiang.
China’s six largest soybean producing provinces are: (1)

Heilongjiang. (2) Hunan. (3) Shandong. (4) Anhui. (5) Jilin.
(6) Liaoning.
Soybean production in China is increasing. In 1978
the Chinese government raised the price it pays farmers for
soybeans. It was raised again in 1982 to 34.5 fen per chin
(1 chin = 500 grams). This is the same as the price of 3 chin
(1,500 gm) of maize. Also, farmers growing soybeans get top
priority fertilizer–especially phosphorus. Both programs are
nationwide. It is believed that these new incentives will lead
to increased soybean production.
Heilongjiang province now has 25 million mou = 4.25
million acres planted to soybeans. The main work now is
to increase soybean yield. The present yield is 75-90 kg/
mou, with a goal of 125 kg/mou by 1990. One problem here
is the long, cold weather (there are only 80 frost-free days
in northern Heilongjiang) and the northerly latitude. Also,
expanding hectarage for all crops in the Three-River Plain
area must be done near the eastern border.
The Soybean Research Institute in Heilongjiang was
founded in 1975. It now employs 71 people with an annual
budget of 200,000 yuan. Its main purpose is to breed better
soybean varieties for Heilongjiang–for higher yield, and
higher oil + protein. Also to develop new technology and
management practices for farmers, improved chemical
fertilizer use effectiveness, better understanding of diseases,
physiology, etc.
Important developments: (1) Several good soybean
species and ones with improved photosynthesis. (2) A
package of practices that will enable farmers to get yields
of 3,000 kg/ha. (3) Inexpensive harvester developed in Jilin
province.
The FAO Project. Funding of $525,000. It will run from
7 Feb. 1982 to Aug. 1984. To import U.S. consultants, send
students abroad for training (4 to USA, 2 to Italy). Import lab
and farm equipment.
They are working with breeding wild soybeans for
resistance to drought and to disease, plus high protein
content.
In China there is no terminology to distinguish
vegetable-type vs. field-type soybeans. But vegetable type
are large, and grown mostly in southern China for use as
green vegetable soybeans [edamame]. Soybeans for canning
whole are not grown or sold in northern China.
More than 50% of China’s soybeans are crushed, but
this percentage is decreasing as the standard of living rises,
since more people want soyfoods such as tofu.
China’s leading soyfoods in order of importance: (1)
Tofu, all types, including fermented tofu. (2) Chinese-style
miso (doujiang). (3) Soy sauce (jiangyou). (4) Soymilk. (5)
All others. Most of the fermented tofu, yuba, and fermented
black soybeans are found in southern China.
Defatted soybean meal is used mostly in feeds. In Jilin
there is a Soybean Research Institute with similar goals as
the one in Heilongjiang. There is some cooperation between
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the two. Shao Rongchun is the Institute’s director at Jilin.
Soyfood research and uses: Research on soyfoods is
conducted at Heilongjiang Commercial College, which is
under the Bureau of Commerce. An ASA representative will
visit them in mid-June. They are working on soy protein
isolates, artificial meat, etc. One good book is Integrated
Application of Soybeans (Dadou te zhung he liyun),
published in 1958 by the Shanghai Bureau of Cereals. It’s
about soyfoods. Many soy history books have been written
since 1949.
A new soy beverage is made in Heilongjiang and sold
in Harbin. He does not know who developed it. It is a
refreshing nondairy summer drink named Jinbo Juice, but it
is not like soymilk.
The future of soybeans in Heilongjiang and China looks
very good. Production will grow since yields are low and the
Ministry of Agriculture is interested in expanding production
and protein from soybeans–not from meat. It is for the
people of China.
At the end of July will be the Jilin Seminar, #2 USAChina Soybean Symposium. For a list of topics ask Intsoy.
June 9. Morning in Harbin. One company in
Heilongjiang makes a powdered milk which is soy-dairy
blend; they make their own soymilk by the traditional

method. Address: Wan Da Shan Foodstuff Factory. Farm
No. 8511, [Bureau of State Farm]. Heilongjiang province.
Product name: Cow’s Milk Malted Soymilk Powdered
(Instant Niunai Maijing). Brand: WanDaShan. Label of
ingredients: Added maltose, glucose, sucrose. Gives protein
complementarity. Mix 3 tablespoons of the powder with
hot water to make a paste, then add more hot water. Keep
powder cool and dry after opening. Address: P.O. Box 234,
Lafayette, California 94549. Phone: 415-283-2991.
1147. Massey-Ferguson. 1983. Genesis... the act of creating.
Revelation... a striking disclosure (Ad). Soybean Digest.
May/June. p. 14-15.
• Summary: See above. The text of this 2-page ad, based
on a Biblical theme, begins: “In the beginning, MasseyFerguson developed the first self-propelled combine. That
was back in 1938.” On the left page is a large black-andwhite photo of this combine. On the right page is a large
color photo of the new MF 850 combine–with a description
of its features.
1148. Bernard, Richard L. 1983. Soybean germplasm,
breeding, and genetic activities in the United States
(Continued–Document part II). INTSOY Series No. 25. p. 19-
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25. B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. Soybean
Research in China and the United States (College of Agric.,
Univ. of Illinois at Urbana-Champaign). [16 ref]
• Summary: (Continued): “Two dark-seeded types, Peking
from Beijing in 1906 and PI 88788 from Liaoning Province
in 1930, have been used for their cyst nematode resistance.
“These 11 plus three others (one from northeast China,
one selected from a strain from Japan, and one of unknown
origin) comprise the ancestry of all the major cultivars in the
south. Most of the lesser grown cultivars, north and south,
have the same ancestry. Thus fewer than 20 introductions
have given rise to the cultivars now grown throughout the
U.S., although many other introduced cultivars have been
used in the various breeding programs across the U.S. and
Canada.
“The breeding programs that led to today’s commercial
cultivars are a joint USDA-state experiment station effort
that began in 1936 with the establishment of the U.S.
Regional Soybean Laboratory (USRSL) at Urbana, Illinois.
Under the directorship of J.L. Cartter and later R.L. Cooper,
the USRSL coordinated a regional testing program of
federal, state, and Canadian soybean breeders, pathologists,
entomologists, and physiologists working to develop
commercial soybean cultivars. The public soybean breeding
program has grown from a small group of less than 12 fulltime soybean breeders in the 1950’s to 72 in the latest listing
of public soybean breeders and geneticists in the U.S. and
Canada. To this group has been added, mostly during the
past ten years, some 60 professional breeders working for
approximately 26 private seed companies. All are actively
engaged in developing improved cultivars for the American
farmer.
“The cooperative regional testing program among public
breeders has been an important factor in the development
of well-adapted cultivars. There is a regional test for
each maturity group, and each breeder enters his best
experimental lines. By testing in a large number of locations
widely scattered from east to west over the latitude where
the maturity group is adapted, cultivars are selected that are
well suited to the changeable weather conditions that occur
from year to year. From this testing program have come
all public cultivars now grown on over 80% of the U.S.
hectarage. The testing is coordinated in the south by E.E.
Hartwig, Stoneville, Mississippi, and in the north by J.R.
Wilcox, Purdue University, West Lafayette, Indiana, and
involves some 50 researchers in 29 states and two provinces
in Canada.
“Breeding objectives vary somewhat from region to
region. Direct selection for improved yield, aside from
any pest resistance or morphological differences, has been
perhaps the most important advancement of present-day
cultivars over the introduced cultivars. Other traits that
have been markedly improved are lodging resistance, which
allows soybeans to be grown in higher populations and

close together in widely spaced rows to facilitate tractor
cultivation; shattering resistance, which allows the ripe
soybeans to stand in the field without loss until the weather
is right for mechanized harvest and also reduces combine
losses; and improved seed quality, which facilitates the
production of good, sound, and germinable seed even
under conditions of adverse heat, drouth, and disease.
Some improvement in oil content has been achieved, but
because oil and protein content are strongly and negatively
correlated, there is less effort in recent years to increase oil.
Potential cultivars are tested to be sure there is no decrease in
the combined value of oil and protein.
“Major improvements have been made in pest and
disease resistance, especially in recent years. The ancestral
cultivars chosen in this country had moderate levels of
resistance to such common diseases as bacterial blight
(Pseudomonas syringae pv glycinea (Coerper) Young)
and soybean mosaic virus. Many introduced cultivars are
susceptible to potato leafhopper (Empoasca fabae (Harr.))
damage because they do not have erect pubescence. Thus,
erect pubescence was indirectly favored in the initial
selection of cultivars and is present in all U.S. cultivars
today.
“One of the earliest breeding programs for disease
resistance used a gene for resistance to bacterial pustule
(Xanthomonas campestris pv phaseoli Smith (Dye)) found in
the cultivar CNS. Most introductions are susceptible to this
common disease, but today all southern cultivars and many
grown in the southern part of the north-central states contain
this CNS resistance. Phytophthora root rot (Phytophthora
megasperma (Drechs) sp. glycinea) has caused major
soybean losses in the past but today is controlled in part
by resistant cultivars. Many races of the pathogen were
discovered in recent years but resistance has been found
to each, and breeding programs are under way to combine
as many genes for resistance as possible into each new
cultivar to combat this multitude of races. Brown stem rot
(Phialophora gregata (Allington and Chamber.) Gams) is
one of the more common diseases of soybeans, especially
when soybeans follow soybeans in the rotation. Several
cultivars specifically bred for resistance have recently
been released in the north. In the south nematodes have
been a problem, and cultivars bred for root-knot nematode
(Meloidogyne spp.) resistance have been important in some
areas. More recently soybean cyst nematode (Heterodera
glycines Ichinohe) has become a widespread problem, and
several resistant cultivars have been released and are rapidly
occupying a major part of the soybean hectarage in the south.
“In the future, soybean pests and diseases will likely
be an even more important factor in soybean production.
Soybean breeders will be putting more emphasis on
increased cultivar resistance and will be selecting for
multiple resistance to different races and types of diseases.
“Breeders constantly are looking for the traits
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that contribute to improved yield. Because of the low
heritability of yield, selecting for component traits rather
than directly for yield might improve breeding efficiency.
Unfortunately, except for pest and disease resistance, no
helpful physiological or morphological traits have been
found. The length of the pod-filling period is being studied
by some researchers since it has been noted that our adapted
high-yielding cultivars have longer periods of flowering-toripening than most soybeans. Studies of photosynthetic rate
difference and other physiological processes have not yet
demonstrated useful ways of improving yield. Pubescencetype differences are important because of their effect on
insect resistance. Narrow leaflet types are grown to some
extent, but this leaf type does not appear to affect yield.
Improved lodging resistance is an important goal which
has been achieved through both shorter plants and stronger
stems.
“Stem type is a major factor affecting the growth of
the soybean plant. In the northern U.S. almost all cultivars
(Group IV and earlier) have indeterminate stem growth and
all southern ones (Group V and later) have determinate stem
growth. This is probably in part an adaptation to the climate
of the regions; indeterminate types tend to promote needed
stem growth in the cooler, shorter season of the north and the
determinate type restricts excessive growth in the warmer
and longer season of the south.
“Nevertheless there has been some success with an
indeterminate cultivar in the south for late planting after
wheat harvest, and several short determinate cultivars have
been recently released in the north. These have had excellent
yields under some conditions but tend to have problems
when growing conditions are adverse. An intermediate type
called ‘semi-determinate’ also is being considered, and one
such cultivar was released in Illinois and nearby states in
1979.
“Improvement in yield through improved soybean
cultivars has been slow but steady over the past 40 years.
No slowdown has yet occurred and presumably further
improvement is possible working with the rather narrow
base of just 20 ancestral cultivars. A major problem for
the breeder is how to effectively use the large number of
germplasm lines and find sources for further improvement.
A preliminary evaluation and description of each germplasm
entry is made at Urbana and Stoneville. Cooperative efforts
among public and private breeders to further evaluate the
yield potential of introductions is under way. It seems likely
that, at least in the near future, U.S. cultivars will continue
to be based mostly on the same germplasm as in the past
with gradual additions of a few specific traits such as pest
resistance, improved seed composition, or better plant
growth traits selected from the large germplasm collection.
Advances in the future will be more difficult than in the
past, but with the large number of specialists working on
the problem the prospects are bright for considerable further

improvement in soybean production through improved
cultivars.”
Tables: (1) A statistical history of soybean introduction,
1898-1980, by decade. (2) Number of strains in the USDA
germplasm collection, by country of origin (1900-1980).
(3) Ancestry of major soybean cultivars, north-central U.S.,
1980. (4) Ancestry of major soybean cultivars, south-central
U.S., 1980. Address: Univ. of Illinois, Urbana.
1149. Lemaire, A. 1983. Techniques culturales motorisees
dans la Vallee du Niari e Republique Populaire du Congo
[Mechanized cultural practices in the Niari Valley of the
People’s Republic of Congo]. Mechanisme Agricole Tropical
CEEMAT (France) No. 83. p. 35-55. July. [6 ref. Fre; eng;
spa]*
• Summary: Five agricultural programs were carried out
at Loudima in an area with a large number of mechanized
farms, which produced food and industrial crops, such as
soybeans, corn, rice, cassava, and peanuts. Double-cropped
soybeans and corn were tested. Note: Loudima is located
near the Niari River in western Congo. Address: Centre de
Recherches Agronomiques de Loudima, Brazzaville, Congo.
1150. Bryan, Ford R. 1983. Dearborn’s Chemical Park. III.
The Carver Food Laboratory. Dearborn Historian (The) No.
3. p. 90-97. Summer. [23 ref]
• Summary: A good overview of Henry Ford’s work with
soybeans starting in about 1930 when Robert Boyer was
brought to Dearborn to work at Greenfield Village and put
in charge of the Chemical Plant. Ford’s stated objective was
to “find industrial uses for farm products.” “Mr. Boyer’s
summary of the first year accomplishments describes work
extracting oils from orange peels and furfural from garbage,
as well as work on wheat, soybeans, and carrots. Boyer’s
1931 summary report [i.e. report of work conducted during
the year 1931, written in Jan. 1932] was sent to Mr. Ford
at Fort Myers, Florida... In a separate building near the
Engineering Laboratory in Dearborn, Dr. Edsel Ruddiman,
Henry’s boyhood schoolmate, was working with wheat,
soybeans, carrots and tomatoes to ‘make milk without a
cow.’
“In 1932 [sic, Dec. 1931] Mr. Ford issued orders to
concentrate on the soybean. His tractors began to plant and
harvest thousands of acres. In a 25-acre field on Greenfield
Village property some 500 experimental varieties of
soybeans were grown. In Sept. 1932 Dr. Ruddiman and
Mr. Boyer attended the American Soybean Association
convention in Washington, DC. That year the Village
Chemical Plant was extracting 6 tons per day of soybean oil.
The Rouge plant started with 24 tons a day, followed by the
Milan and Saline plants. These industries utilized the oil in
making paints and plastics. The small Village Plant led the
parade, however, with soybean milk, bread, ice cream, and
an experimental plastic car (chassis excluded). The soybean
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foods became standard fare at the Ford plant cafeterias and at
Ford Hospital. The ice cream–most delicious–was for years
sold as Del(icious) Soy(bean) Topping” [i.e. Delsoy Topping;
actually it was a soy-based whipped topping, not an ice
cream].
Ford had known of the work of Dr. George Washington
Carver since about 1910 but they probably first met in
1936 at the Second Dearborn Conference of the National
Farm Chemurgic Council. Both were vegetarians with
similar interests, and firm believers in natural foods. Dr.
Carver’s assistant, Mr. [Austin W.] Curtis, spent the summer
(ca. 1940) working with Robert Boyer in The Soybean
Laboratory.
In July 1942 Dr. Carver came to Dearborn and dedicated
the “Nutritional Laboratory” of the Ford Motor Co. It was
in the old Water Works building. Soon the laboratory, with
its eventual 25 people under Mr. Robert A. Smith, went
into volume production of soybean milk and ice cream. On
5 Jan. 1943 Dr. Carver died in Tuskegee, Alabama. The
Nutritional Laboratory, soon better known as the Carver
Laboratory, operated for at least a while after 1945, when
Robert Smith left to go into business for himself, and Clem
Glotzhober took charge. After Mr. Ford died on 7 April 1947,
the building was again essentially abandoned. Address:
Dearborn, Michigan.
1151. Bryan, Ford R. 1983. Dearborn’s Chemical Park. III.
The Carver Food Laboratory. Dearborn Historian (The) No.
3. p. 90-97. Summer. [23 ref]
• Summary: A good overview of Henry Ford’s work with
soybeans starting in about 1930 when Robert Boyer was
brought to Dearborn to work at Greenfield Village and put
in charge of the Chemical Plant. Ford’s stated objective was
to “find industrial uses for farm products.” “Mr. Boyer’s
summary of the first year accomplishments describes work
extracting oils from orange peels and furfural from garbage,
as well as work on wheat, soybeans, and carrots. Boyer’s
1931 summary report [i.e. report of work conducted during
the year 1931, written in Jan. 1932] was sent to Mr. Ford
at Fort Myers, Florida... In a separate building near the
Engineering Laboratory in Dearborn, Dr. Edsel Ruddiman,
Henry’s boyhood schoolmate, was working with wheat,
soybeans, carrots and tomatoes to ‘make milk without a
cow.’
“In 1932 [sic, Dec. 1931] Mr. Ford issued orders to
concentrate on the soybean. His tractors began to plant and
harvest thousands of acres. In a 25-acre field on Greenfield
Village property some 500 experimental varieties of
soybeans were grown. In Sept. 1932 Dr. Ruddiman and
Mr. Boyer attended the American Soybean Association
convention in Washington, DC. That year the Village
Chemical Plant was extracting 6 tons per day of soybean oil.
The Rouge plant started with 24 tons a day, followed by the
Milan and Saline plants. These industries utilized the oil in

making paints and plastics. The small Village Plant led the
parade, however, with soybean milk, bread, ice cream, and
an experimental plastic car (chassis excluded). The soybean
foods became standard fare at the Ford plant cafeterias and at
Ford Hospital. The ice cream–most delicious–was for years
sold as Del(icious) Soy(bean) Topping” [i.e. Delsoy Topping;
actually it was a soy-based whipped topping, not an ice
cream].
Ford had known of the work of Dr. George Washington
Carver since about 1910 but they probably first met in
1936 at the Second Dearborn Conference of the National
Farm Chemurgic Council. Both were vegetarians with
similar interests, and firm believers in natural foods. Dr.
Carver’s assistant, Mr. [Austin W.] Curtis, spent the summer
(ca. 1940) working with Robert Boyer in The Soybean
Laboratory.
In July 1942 Dr. Carver came to Dearborn and dedicated
the “Nutritional Laboratory” of the Ford Motor Co. It was
in the old Water Works building. Soon the laboratory, with
its eventual 25 people under Mr. Robert A. Smith, went
into volume production of soybean milk and ice cream. On
5 Jan. 1943 Dr. Carver died in Tuskegee, Alabama. The
Nutritional Laboratory, soon better known as the Carver
Laboratory, operated for at least a while after 1945, when
Robert Smith left to go into business for himself, and Clem
Glotzhober took charge. After Mr. Ford died on 7 April 1947,
the building was again essentially abandoned. Address:
Dearborn, Michigan.
1152. Ehmke, Vance. 1983. Is less tillage more trouble?
Residue changes crop production methods. Soybean Digest.
Sept/Oct. p. 16.
• Summary: “The trend to reduced tillage and no-till is still
gaining ground. But agronomists and other crop scientists,
while not discouraging the switch, warn that planting in high
levels of residue may mean changing more than tillage.
“Wisconsin soil scientist Tom Daniel recommends
planting vigorous, strong-rooting soybean varieties in
reduced tillage. ‘We found soil compaction increased rather
than decreased in our no-till corn plots. Land that had been
no-tilled was actually denser and more compacted than land
which had been plowed.
“’Also because soil temperatures run as much as 8
degrees F. cooler when beans are no-till planted behind corn,
I’d lean toward soybean varieties that have good early season
vigor with strong germination.’
“Daniel says a corn / bean rotation may help solve the
problem of no-till soils compacting-by loosening soil which
freezing and thawing couldn’t.
“Ed Oplinger, Wisconsin agronomist, says no-till
soybeans with early season vigor can have as much as a 3 to
4 bushel yield advantage over less vigorous varieties.
“’Hodgson 78 yielded 55 bushels per acre when notill drilled; only 48 bushels when drilled after fall plowing.
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Evans, however, yielded 45 bushels in both cases.’
“But Oplinger admits higher yields are more consistent
with conventional tillage. ‘This is partly because with tillage,
you can prepare a better seed environment than what you’ll
find year-in and year-out with no-till,’ he says. ‘There are just
fewer variables involved with conventional tillage and fall
plowing. You have other things to consider, though, if you’re
on erosive soils.’
A large photo shows a tractor plowing in stubble. The
caption: “Agronomists say reducing tillage may require
you to review crop varieties, soil fertility methods, and
herbicides.”
1153. Marking, Syl. 1983. Reel in harvest losses. Soybean
Digest. Sept/Oct. p. 5.
• Summary: Reap an extra $10 per acre by investing in
improved harvest equipment for your combine. Buy a “row
crop header and the floating flexible cutter bar, available
on new combines or as an add-on unit for rigid platform
combines.
A photo shows a farmer hunkering down next the front
of his improved combine.
1154. Bryan, Ford R. 1983. A prized friendship: Henry Ford
and George Washington Carver. Greenfield Village Herald
(Dearborn, Michigan) 12(2):90-95.
• Summary: “Beginning in 1937 and continuing until
Carver’s death in 1943, the two men maintained a
correspondence on a variety of subjects.” Their letters are
now in the Ford Archives and Research Library in Dearborn,
Michigan. In 1896 Carver became the first black person to
graduate from Iowa State University. His thesis was titled
“Plants as Modified by Man.” The Tuskegee Institute in
Alabama was organized in 1881 by Booker T. Washington to
offer practical education for black students. As head of the
Tuskegee Research and Experiment Station at the Tuskegee
Institute, Carver revolutionized Southern agriculture while
earning a worldwide reputation. In 1906, when the boll
weevil struck the cotton crop, Carver recommended peanuts
as a replacement crop.
“Meanwhile Ford, having gone on to increasing success
as an industrialist, became fearful that the automobile which
he had helped spread far and wide had destroyed many of the
traditional values to which he was committed. He therefore
started on the course that in 1929 led to the establishment
of The Edison Institute, comprising Henry Ford Museum
and Greenfield Village. Within the village grounds, he built
a chemical laboratory and a greenhouse with the objective
of finding ‘industrial uses for farm products.’ Robert Boyer
was put in charge of what was called the Chemical Plant.
In his account of the plant’s first year of operation in 1931,
Boyer mentioned the extraction of oils from orange peels,
and furfural–a liquid aldehyde–from garbage, as well as
experiments with wheat, soybeans, and carrots.

“... in a building near the Engineering Laboratory in
Dearborn, Dr. Edsel Ruddiman, Ford’s boyhood schoolmate,
was experimenting with wheat, soybeans, carrots, and
tomatoes in an effort to ‘make milk without a cow.’
“In early 1932, Ford issued orders to concentrate on
the soybean. His tractors began to plant thousands of acres.
In a 25-acre field on Greenfield Village property, some 500
experimental varieties of soybeans were grown. That year the
village chemical plant extracted six tons per day of soybean
oil, using it to produce soybean bread, milk, butter, ice
cream, and an experimental plastic car (chassis excluded).”
Carver’s extremely competent research assistant was Austin
W. Curtis, Jr.
In 1937 Ford and Carver first met; Carver spoke at
the meeting of the National Farm Chemurgic Council in
Dearborn. In March 1938 Ford made his first of several
visits to Tuskegee. After the Fords visited Carver in March
1940, Carver wrote Mrs. Ford and sent her samples of some
meatless soy-based gravies he had developed. “I made this
same gravy substituting the soy beans. I ground them up
very fine and made a very rich milk, and to one pint of this
milk I used a tablespoon of soy bean oil. This was cooked
down until it creamed, became thick like the richest creamed
chicken gravy.
“I hope you and Mr. Ford will try these gravies. They
are so rich in protein and other food nutrients and the meat
can be greatly reduced, and with some other of Mr. Ford’s
fine soy bean products, can be left off altogether.” Ford and
Carver were in complete agreement that plants, not animals,
were the solution to human problems. In about 1940 Austin
Curtis spent a summer in Dearborn working with Robert
Boyer in the Soybean Laboratory.
“The Fords traveled to Tuskegee in early March 1941,
to dedicate the George Washington Carver Museum there,
inscribing their names in the cement and donating soybeans
and a variety of soybean plastic car parts to be placed in the
cornerstone.”
In the summer of 1942 Ford had a log cabin replica of
Carver’s birthplace constructed in Greenfield Village and
converted the abandoned Dearborn Water Works building
into the “Nutritional Laboratory” of the Ford Motor
Company. Carver came to Dearborn to dedicate the new
laboratory and log cabin in July 1942. The laboratory, under
the direction of Robert Smith, soon began producing soybean
milk and ice cream. “The soybean foods became standard
fare at the Ford plant cafeteria and at Henry Ford Hospital in
Detroit. The ice cream–most delicious–was later marketed
independently by Robert Smith, a Ford Laboratory manager,
as Del(icious) Soy(bean) Topping.” Note after talk with
Ford Bryan (3 Dec. 1992): Delsoy Topping was a soy-based
whipped topping, like whipped cream. It was not an ice
cream and Robert Smith never commercialized a soy-based
ice cream.
Shortly after Carver died on 5 Jan. 1943, Ford said, in a
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public statement, “Dr. Carver had the brain of a scientist and
the heart of a saint.” Address: Dearborn, Michigan.
1155. University of Illinois (Urbana), College of Agriculture,
Dean’s Office, Subject Files, 1895-1983, Record Series No.
8/1/2 (Finding aid for archival collection). 1983. Urbana,
Illinois: University of Illinois. 17 boxes relate to soybeans.
• Summary: Record Series No.: 81/2. Record Series Title:
Subject Files, 1895-1983. Record group: Agriculture. Subgroup: Dean’s Office. Arranged: By type of material and
chronological thereunder. Date received: 1966-1967/02,
1971/11, 1993/03. Volume 270.3. Description: Subject
files including photographs, correspondence and programs,
publications, clippings, scrapbooks, obituaries, etc. (p. 2-3).
The three most important boxes for soybeans are 134,
155, and 158. Box 134–Soybean Day, 1921-51. Soybean
Exhibit Car, See: Committee Pennsylvania Railroad Soybean
Exhibit Car (Box 26). Soybean Oil Meal Situation, 193243. Soybean Processors Conference, 1950-51. Soybean
Publications (Illinois), 1940, (Other states), 1935-36.
Soybean train, 1941. Soybeans, 1922-29, 1930-49, 1954-64.
Box 155–Regional Laboratories, Collaborators, 1940.
New Uses for Farm Products, Committees, 1938. Northern
Regional Laboratories, Collaborators, 1941-64. Peoria
Conference: 1945-1964 (7 subfiles). Regional Soybean
Laboratory: Collaborators Meeting, 1937-1940 (after 1940
See: USDA Regional Lab., Northern Region, Collaborators).
Director, May, O.E., 1936-38. Knight, H.G., Miscellaneous,
1936. Memo of Understanding, Correspondence (Chem.
& Soils Plant Ind. & University of Illinois, 1935-36, See:
Project Cooperative Regional Illinois Soybean Laboratory).
Projects and Subprojects, 1936-37. Publications in Illinois
(See: Soybean Publications (Illinois)). Removal to Peoria,
1942. Report-Annual, 1936-42. Report (Geneva), Annual,
1947-53. Space in University Buildings and Land, 1936-49,
1960.
Box 156–USDA–Regional Laboratories, Soybean
Laboratory, 1936-1953. See also: Project Coop Soybean Lab.
Box 158: Soybean Laboratory (General), ReportsAnnual, 1955-1964. See also: Project Cooperative, Soybean
Laboratory (Regional).
Other boxes related to soy: Box 4–Agricultural
industrialization. Box 5–Agronomy: Agronomy Day 19581964. Burlison, W.L., 1948-1951. Hackleman, J.C., 19371956. Box 9–Armour and Company, 1929-1963. Baltimore
and Ohio Railroad, 1921-1954. Box 15–Caterpillar Tractor
Co., 1932-1964. Century of Progress, 1930-1935. Box 17–
Commercial activities of Farm Advisers, 1927-1934. Box
18–Committee: Agronomy Department Headship, 1920-21
[Burlison], 1962-63. Century of Progress, 1931-1934. Box
26–Committee: National Soybean Producers Meeting, 1944.
Pennsylvania Railroad Soybean Demonstration Car, 193738. Box 40–Farm Bureau, 1918-1940. Farm Chemurgic
Council, 1936-1942. Farm Chemurgic Council, Meetings–

Minutes and Reports, 1935-1937. Box 51: Funk Bros.
Seed Co., 1927-1964. Eugene D. Funk, 1935-1958. Box
77–International Harvester, 1923-1951, 1955-1964. Box 88–
Legislation, U.S. Appropriations, Agriculture, Foreign Field,
1928-1930 [Dorsett & Morse Expedition?]. Box 90–Lists of
Farmers, Progressive and Successful, and leading farmers
in each county, 1922-1932. Box 100–North Central States
Directors, Plant Introduction Project, 1946-47. Box 101–
Pennsylvania Railroad–Soybean Exhibit Car–See Box 26.
Box 125–Reports, USDA, 1926-1931. Box 136–Speeches:
Soybean banquet, 1941. Soybean oil meal, 1942. Soybeans,
1936. Box 137–Staley Manufacturing Company, 1923-1961.
Box 166: Wallaces’ Farmer.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Urbana, Illinois.
1156. Rennie, J. Clare. 1984. A look at the progress of
soybeans [in Canada] in the last decade. In: Ontario SoyaBean Growers’ Marketing Board. ed. 1984. Ontario Soybean
Symposium. Chatham, Ontario, Canada: OSGMB. 319 p.
See p. 22-35.
• Summary: “In 1893, Professor C.A. Zavitz, crop specialist
at the Ontario Agricultural College, grew probably the first
field of soybeans, as a replacement for cow peas which had
failed, and set in motion a 30-year variety testing program
for Ontario farmers. Canada’s first new variety, OAC 211,
was introduced in 1923; this was followed in the 1930’s
by three early maturing ones, A.K., Mandarin, and Capital,
introduced by Dr. Dimmock of the Harrow Dominion
Experimental Station. A colleague, Dr. Cass Owen, was the
originator of Harosoy, introduced in 1951. It quickly became
a leading Ontario variety as well as the main one grown in
the American soybean belt for many years...
“However, soybeans were not a major crop in Ontario,
or for that matter in the USA, until the Second World War.
What was grown was largely for green manure and forage.
The statistics on soybeans in Ontario were not even given
separately until 1942. The predominance of linseed meal and
cottonseed meal and oil was too strong to be easily overcome
by another crop. The wartime demand for an easily available
source of vegetable oil and protein gave soybean production
its first big boost...
“In Ontario, the production figures for the last decade
show... sharp increases. Aside from demand which made
it economically attractive for farmers to grow soybeans,
this increase has been made possible by a breeding and
management research program to extend Ontario’s soybean
area and to maintain yields at competitive levels. Until the
late 1970’s, virtually all of the province’s soybeans were
grown in Essex, Kent, Lambton, Middlesex, and Elgin
Counties. With new early maturing, high-yielding varieties
adapted to the growing conditions in Central, Western and
Eastern Ontario, production in these areas is increasing
rapidly. The number of hectares planted has risen from 4,010
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ha in 1972 to 61,500 ha in 1982...
“The Ontario breeding program has emphasized not only
early maturity and high yields, but also resistance to disease
and to pod shattering, and good nodulation capabilities.
Under the direction, since 1976, of Dr. Wally Beversdorf...
the program is rapidly coming of age. Maple Arrow, a
high-yielding variety adapted to 2,600 heat unit areas, was
developed at the Central Experimental Farm, Ottawa. Its
introduction in 1976 was the shot in the arm needed to
expand the soybean-growing area, and the OMAF/Guelph
program is aimed at continuing this expansion...
“In the last decade, we have largely overcome
nodulation problems, with the introduction of granular
inoculants in the mid-1970’s. These inoculants, which have
proven particularly effective in first-time soybean fields...
“The introduction of a flexible floating cutterbar has
further cut harvest losses, which had been as high as 30
percent with rigid cutterbars and conventional combines...
“With the establishment of the [Maple Leaf Monarch]
crushing facility at Windsor [in July 1979], the province’s
daily crushing capacity has increased by 300 tonnes per
day, and the three crushing plants at Toronto, Hamilton, and
Windsor are crushing about 35 million bushels of soybeans
each year.”
Table 4 shows that in 1972 only 9,909 acres (2.5% of
the total Ontario province planting) took place outside the
traditional five-county region. By 1982 this had increased to
151,964 acres (17% of the total planting)–largely due to the
development of new short-season varieties in the “Maple”
series, which matured in 100-108 days at 2200 to 2550 heat
units. Address: Asst. Deputy Minister of Technology and
Field Services, Ontario Ministry of Agriculture and Food
(OMAF).
1157. Leviton, Richard. 1984. The organic Garden of Eden:
A Michigan-based natural foods company [Eden Foods]
stresses quality and fidelity. East West Journal. April. p. 18,
20-23.
• Summary: A good history of Eden Foods (although the
early dates are incorrect), which has blossomed from a
student-run co-op in Michigan in 1967, to a nationally
recognized name in 1984. Based on an interview with Mike
Potter, who had become interested in macrobiotics in 1967
when, sick with hepatitis in California, he met Herman and
Cornellia Aihara and found that macrobiotics “all articulated
my own intuition.” Potter is now a seasoned businessman,
with 13 trips to the People’s Republic of China and 7 to
Japan.
“Eden’s beginnings are a little vague, Mike Potter
explains... In July 1967 a group of students in Ann Arbor
began distributing macrobiotic staples from Boston. This
effort eventually led to a co-op called Eden Foods; in 1968
it became a full-fledged, though small, retail store. Around
1969 Potter visited Ann Arbor and the brand new Eden

Foods. At the time, he was busy managing a natural foods
store in nearby Birmingham [Michigan].
“In these days Judy and Bill Bolduc and Tim Redmond
owned the 1,500 square foot Eden store. By 1971 the
group was milling flour and baking granola and they asked
Mike [Potter] to become a manager with an ownership
position. In 1973 they moved the manufacturing end into
a much larger building a half block away, and sales topped
$175,000 a year. By late 1973 Eden was sharing a building
with competitor Midwest Natural Foods and co-distributing
products. They also relocated their retail store, adding on
a natural foods restaurant and a whole grain bakery, and
employed 25 people. By 1972 Potter and the Bolducs had
begun to distribute their products using first a Dodge van,
then a couple of refrigerated twenty-food trucks. But all this
relocating and moving the retail store about, which had been
underwriting the wholesale and manufacturing aspects, used
up their cash flow. Financial troubles ensued. Mike bought
out the Bolducs. ‘I can make this thing work, he told them.
“Potter traveled to Japan and made important contacts
with Muso, a leading macrobiotic supplier. Eden imported
Erewhon-branded products directly from Japan. They started
searching Michigan farms for organic crops... A cornerstone
of Eden policy since 1973 is support of local Michigan
farmers. Eden supports sixteen farms in Saginaw Bay which
grow organic grains and beans (and three organic rice
growers elsewhere) for a total of 6,000 acres [in 1984]–up
from 1,000 in 1977... In 1977 Eden opened Turtle Island
restaurant, which stayed open until the fire. In 1978 Eden
started to advertise in magazines. But the company had
grown wobbly, bureaucratized, and unwieldy.”
“Late in the evening of November 26, 1979 the Eden
warehouse was consumed and destroyed by flames... An
estimated $800,000 in inventory, machinery, and supplies
were lost, much of it irreplaceable, since the eventual
insurance settlement covered barely one half the loss. Most
old-timers at Eden agree that the fire was ultimately highly
beneficial... ‘The fire was constructive,’ says Ron Roller.
‘The energy here was stagnated, with too many departments
each claiming a turf. The management was in disarray; a
change was needed...’ The Eden of 1979–2,400 products,
100 employees, a natural foods restaurant, a whole grain
bakery, a retail store in Ann Arbor, several tractor trailer
trucks, a $50,000 computer with eight terminals, a 10,000
square foot building–burned to the ground. Eden, somehow,
was out of operation for only two weeks after the fire.
Immediately it began to function in an empty 5,000 square
foot building next door (the truck garage). They got the cash
flowing again on an inventory staggeringly depleted. The
insurance company gave them a depressingly small advance
against damages and refused to settle on the claim. Eden was
advised to declare bankruptcy.” About a year after the fire,
construction on the new building was completed. By 1980
Eden had moved into this 20,000 square foot building at
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701 Tecumseh Road in the tiny town of Clinton, Michigan,
(population 2,000) about 60 miles southwest of Detroit. It
was 27 months [2¼ years] before the final settlement.
In 1982 Eden imported 25 container loads (each
weighing 35,000 lb) of Japanese natural foods, including
natto miso and buckwheat miso. Ron Roller is now
purchasing manager, Bena Burda is sales manager, Bill
Swaney is production manager, and Kathy Nohr is office
manager. Cliff Adler and Mike Gorman are also key coworkers. The company has nine shareholders, of whom
seven are daily employees. Address: 100 Heath Rd., Colrain,
Massachusetts 01340. Phone: 413-624-5591.
1158. McNeil, Maggie. 1984. Brazil boasts biggest bean
farm. Soybean Digest. May/June. p. 45-46.
• Summary: The Itamarity soybean farm, located outside of
Ponta Pora in the southwest corner of Mato Grosso do Sul,
is the world’s largest. It has 100,000 acres of soybeans, 250
tractors, and 1,500 employees.
1159. Knowles, Paul F.; Lessman, K.J.; Bemis, W.P.; et
al. 1984. Development of new crops: Needs, procedures,
strategies, and options. Council for Agricultural Science and
Technology, Report No. 102. 30 p. Oct. (Ames, Iowa).
• Summary: Commercial success of a new crop demands
an orchestration of development of up to 40 different
factors, from availability of high quality seed to maximum
market penetration. The soybean is discussed as an example
of a successful new crop. The Foreword notes: “The
immediate impetus for preparing this report on new-crop
development was a request from Senator Roger W. Jepson,
who is interested in the possibility of a ‘National New Food
Foundation and Institute.’”
The Introduction notes: “The process of adopting new
crops continues to the present. The most important example
in the United States is soybean (Appendix A). Essentially
unknown to U.S. farmers prior to 1900, it ranked third after
wheat and corn in acres harvested in 1980-1982 and second
after corn in value of production in the same year... Some
of the other relatively new crops of increasing importance
are sunflower..., safflower, crownvetch, amaranth, paddy
wild rice, annual canarygrass, yellow mustard, white lupine,
pecan, pistachio, kiwi, and avocado.”
The Appendix, titled “Selected new crops,” lists
soybean, sunflower, oilseed rape and mustard, crambe [for
oil], jojoba [for oil], meadowfoam [for oil], kenaf [for fiber],
guayule [for rubber], cuphea [for oil], and buffalo gourd
[seeds rich in oil and protein; root yield is large]. There is an
insert on amaranth. Six reasons are given for the success of
the soybean as a new crop: “1. Increasing need for margarine
oil created a need for vegetable oil during the 1920s. 2.
The one- and two-row combine became available in the
1930s, and this made soybean grain production practical.
3. Germplasm collections and their subsequent evaluations

in the early years of the 20th Century provided the research
base for the development of improved varieties and their
rapid rise to importance in the 3rd and 4th decades. 4.
Production research by different classes of specialists greatly
increased the productivity of the crop. 5. First-rate utilization
research provided for improved products from both the meal
and the oil, thus expanding markets. 6. A true commodity
champion, Mr. A.E. Staley, made critical commitments to
the crop in the form of investments in processing facilities”
Address: 1. Univ. of California at Davis (retired), Blaine,
Washington.
1160. Soybean Digest. 1984. New computer networks. Sept/
Oct. p. 35N.
• Summary: “Add three new public computer information
services to the ever-growing list of data networks available
to serve farm computers.
“One is EXNET, the Iowa State University Extension
Service system that went on line in May. Access is by
subscription only. The annual fee is $100, plus long distance
telephone charges. Subscribers will need a monitor, 3001200 modem and disk drive. A printer isn’t necessary.
EXNET offers a statewide pest monitoring program, the
Iowa Crop Advisory Network and Agricultural Infodata
Service (AIDS) of crop, pest and market reports.
“Other crop information includes soil moisture updates,
crop damage reports, yield estimates, production figures and
statewide crop development.
“In addition to IPM, pest information includes
predictions of pest activity, locations of pest outbreaks, and
Answerback, which provides individual yield data based on
treating or not treating for a specific pest.
“Weather forecasts include those for Iowa and the
nation, as well as for key agricultural areas around the
world.”
“Application forms and more information about EXNET
are available from Jerry DeWitt, Extension Integrated Pest
Management Coordinator, at 105 Bessey Hall, Iowa State
University, Ames, Iowa, 50011; telephone 515/ 294-8352.
“Weather Computer System: A Touch of CLASS “Beginning in September, Illinois farmers, Extension
advisers and agricultural businesses will be able to use
climate data compiled by Climate Assistance Service
(CLASS) at the Illinois State Water Survey in Champaign.
“CLASS has been in operation since January, but access
has been limited to about 50 users, mainly people with
government agencies.
“Wayne Wendland, climatologist with the State Water
Survey, a division of the state’s Department of Energy and
Natural Resources, says all that’s needed to hook up with
the CLASS system is authorization, a computer terminal,
telephone and modem.
“CLASS constructs about 250 pages of maps and
tables of Illinois climate data. These include temperature,
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precipitation, growing degree days, cooling degree days,
soil moisture, soil temperatures, and frost and snow depths.
In addition, the system provides short-range precipitation
outlooks for various crop districts in Illinois and a one- to
three-month precipitation outlook for Illinois. “’A major
part of the CLASS system is known as the Climate and
Pest system (CAPS), which helps determine the probability
of insect problems like black cutworm and alfalfa potato
leafhopper, based on climate and weather histories,’
Wendland says.
“University of Illinois Extension entomologists regularly
use the CAPS data to issue insect damage possibilities
throughout the growing season.
“CAPS information ranges from weekly precipitation
and temperature summaries and degree-days to assorted pest
populations in various districts in the state. First-time users
will find a series of menus that lead them to the information
they need.
“CAPS provides users with current weather data and the
historical climate database that indicates what the weather
is likely to be at a certain point in the growing season.
Computer programs are used to predict the status of insect
pest problems in the near future based on the probability of
heat-unit accumulations.
“To log onto CAPS, use your modem to call 1-800-2527307. Communications parameters are 300 or 1200 baud, 7
data bits, no parity, 1 stop bit, and full duplex. Wait several
seconds after you receive a ‘connect’ message for further
instructions. Then type in a code word, or, if you are a firsttime user, type in ‘HELP.’ The system will ask for your name
and address as well as any official affiliation. From there,
you will be asked to select a district for which you want
information–which you do by typing in the name of any
Illinois town or county–and then the kind of information you
want.
“CAPS information is available around the clock, and
there currently is no charge for accessing it. However, system
operators do require users to identify themselves for research
purposes.
“If you have trouble connecting with CAPS, you may
receive additional information by calling 217/333-9129
between 8 a.m. and 5 p.m. Monday through Friday.”
1161. Hartwig, Edgar E. 1984. Re: History of soybeans in
North Carolina draft. Letter to William Shurtleff at Soyfoods
Center, Dec. 3. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Shurtleff: I am returning the draft
of the chapter covering early history of soybeans in North
Carolina with some comments on the copy and will make a
few more comments.
“I do not believe that there was a decline in interest
in soybeans in North Carolina, but rather that there was
increased interest and development in the central area of
the U.S. The development of soybeans in the Illinois, Iowa,

Indiana area can be related in part to the introduction of
soybean varieties from northeast China which were well
suited for production in that area. After 1932, corn acreage
was reduced through acreage controls, and thus making
land available for another crop. Also, a shift from animal
agriculture to mechanized farming made land that was used
to produce oats to feed horses available for other crops. The
shift to tractors was not as rapid in North Carolina as in the
northcentral area.
“In some of our discussions as to the origin of soybean
production in North Carolina, it seemed quite logical that
soybeans could have been brought in ships from Japan
after Admiral Perry opened the ports of Japan in 1854. The
variety Mammoth Yellow, which was one of major varieties
grown in North Carolina in the early years, represents a
type of soybean from Japan rather than from China. There
are no records of an early introduction of a soybean type
similar to Mammoth Yellow. Thus, it seemed very likely that
in this early trading, a ship from Japan could have docked
at Norfolk and had soybeans left over that may have been
brought for use as food on the voyage. This would have
provided a soybean adapted to the area of southeastern
Virginia and northeastern North Carolina that could have
stimulated production. Production in an area cannot
get started without a variety reasonably well suited for
production in the area.
“With regard to Herbert Johnson, he was hired as a
USDA employee to work in cooperation with the North
Carolina Agricultural Experiment Station when I transferred
from North Carolina to Stoneville, Mississippi. He was at
North Carolina from August, 1948 to the fall of 1953 when
he transferred to Beltsville to become investigations leader
for soybean research in the U.S.
“Sincerely,...” Address: Research Agronomist, Soybean
Production Research, P.O. Box 196, Stoneville, Mississippi
38776.
1162. Mangold, Grant. 1984. Bytes & beans. Soybean
Digest. Dec. p. 32.
• Summary: “Welcome to the world of on-farm computing!
“With this issue, Soybean Digest officially begins a
regular computer column.
“Now, if you’re like many farmers, you’re tired of
reading about computers. You want to know what they can
do for you. We understand–and we aim to provide you with
practical answers.
“Bytes & Beans–If you’re familiar with the peculiar
jargon of computerese, you know that byte describes a
certain amount of data a computer operates with, and roughly
corresponds to how we humans understand individual letters
of the alphabet.
“Bytes belong on the farm, right along with beans.
“Bytes & Beans will help keep you informed with new
ideas to help you farm more efficiently–with computers.
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We’ll pass along tips–from other farmers and from computer
specialists–to help you get practical results. We’ll help you
put your computer to work in your operation–quickly and
with a minimum of fuss. And of course we’ll let you know
about new hardware, software, public domain programs and
time-sharing networks.
“But our emphasis will be on practical computer
applications–on the farm. Of course, we’ll give special
attention to ideas to help you produce and market soybeans
more profitably.
“Feedback Requested–Bytes & Beans is your computer
column. Let us know what you’re doing with your
computer–so we can share it with your fellow readers. Let
us know what works for you, and what doesn’t. You’ll be
helping others make better use of their computers–and of
their time. And you’ll also learn how your neighbors are
putting computer power to work in their operations.
“For any original idea we use in this column, we’ll
pay you $25. So, send us your timesaving tips, spreadsheet
templates and other programs. Dig out your ideas -and send
them to Bytes & Beans, Soybean Digest, P.O. Box 43109, St.
Louis, MO 63141-3109.
“Send us your computer questions, too. We’ll do our
best to get you the answers–fast.”
1163. Mkumbula, S.; Javaheri, F.; Joshi, J.M. 1984. Hill
planting: an alternative approach to soyabean planting by
small scale farmers in Zambia. Farming in Zambia 15(1):56. Dec.
• Summary: “Introduction: Soyabean are a relatively new
crop in the small scale sector in Zambia. Lack of suitable
varieties able to perform reasonably well in a wide range of
locations without inoculation with Rhizobia have hitherto
been some of the major hinderances to expansion.
“However, the release of two varieties able to nodulate
with indigenous rhizobia in most Zambian soils have boosted
the potential for production by small scale growers. These
two varieties are Magoye and Hernon 147.
Conventional Planting: If the crop is to be hand weeded,
the row spacing for soyabean is half of the row spacing
maize, cotton or sunflower, i.e. 50 cm. If an oxen-pulled
or tractor-mounted cultivator is to be used for weeding,
rose spacing of up to 75 cm depending on the width of the
cultivator is advised. This spacing also allows for oxen and
tractor movement without damaging the crop.
“In the rows, 30-40 seeds/m (30 seeds for 50 cm and 40
seeds for 75 cm spacing) are drilled uniformly in the planting
furrow. This rate will give a plant population of 300,000 to
400,000 per hectare.
“Hill Planting: For those farmers hand planting their
crop, drilling the seed at the recommended rate within the
row can be a time consuming job. Hill planting or ‘Semi
check row’ method is one in which wider intra-row spacing
with higher number of seeds/station is used. This method

is less tedious to the grower and fits in well with traditional
methods of planting.
“In hill planting, 7 to 10 seeds are dropped per station (7
seeds for 50 cm and 10 seeds For 75 cm rows). The stations
are spaced 25 cm apart. No thinning is required. Planting
stations should be shallow and wide rather than small and
deep holes. This facilitates emergence.
“Conventional Versus Hill Planting: The hill planting
method may only be ideal if soyabean yields are not
adversely affected. The data shown in table 1 is taken
from an experiment conducted at three locations during
the 1980/81 season (Magoye, Msekera, Copperbelt). The
data shown in table 1 is for soyabean varieties Magoye and
Hernon 147. In this experiment plant population was kept at
400,000 plants/ha rows being 50 cm apart, but the following
intra-row spacings were evaluated:
“1. Control (drilling) One plant/2.5-5 cm within the row.
“2. 10 cm with 2-4 plants/station.
“3. 20 cm with 4-8 plants/station.
“4. 30 cm with 6-12 plants/station.
“The results indicate (Table 1) no significant differences
in yield between drilling and planting on hills spaced 20 cm
within the row for both Magoye and Hernon 147, although
this is especially more so for the former than the latter.
“Farmers preferring to plant at wide intra-row spacing
of 25 cm can therefore expect reasonable yields of both
varieties. There is no evidence that leaving wide gaps within
rows will result in high weed infestation. The data shown
in table 2 are taken from a 1983/84 season trial conducted
at Magoye Research station to determine the rate of canopy
closure of different varieties at various spacings.
“The data indicate that plants spaced up to 25 cm (hill
planting distance) will close canopy within 30 days after
planting, thus effectively assisting in suppressing weed
competition.”
Tables show: (1) “Effect of drilling versus wide intrarow spacing in soyabean.” For two varieties, at three
locations plus the mean of the three. With three different drill
spacings.
(2) Percentage canopy closure, days to maximum
canopy closure and days to flowering (Magoye Regional
Research Station).
1164. Acock, B.; Reddy, V.R.; Whisler, F.D.; et al. 1985. The
soybean crop simulator GLYCIM: Model documentation
1982. Beltsville, Maryland: USDA Agricultural Research
Service. 316 p. Feb. 28 cm. [86 ref]
• Summary: Contents: Acknowledgements. Executive
summary. General introduction. A brief introduction to
crop modeling for the “Scientific Layman.” The philosophy
behind GLYCIM. The history of GLYCIM. GLYCIM and
the USDA/DOE project on crop response to increased
atmospheric CO2 concentration. General description of
GLYCIM. The structure of GLYCIM. Input needed and
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output provided by GLYCIM. Documentation for individual
subroutines in GLYCIM and for ancillary programs.
Subroutines at GLYCIM (20 subroutines). Ancillary
programs: Therms. FindQ. Dictionary for GLYCIM,
THERMS and FINDQ. The file COMMON.FOR. Order
of variables in input files for GLYCIM. Example of input
to and output from GLYCIM. Example of a validation run
with GLYCIM. Constraints on the use of GLYCIM 82A.
Strengths and weaknesses of GLYCIM 82A. Address: 1, 4-5.
USDA, ARS, Crop Science Research Lab., Crop Simulation
Research Unit, Box 5367, Mississippi State, MS 39762; 2-3.
Dep. of Agronomy, Mississippi Agricultural and Forestry
Experiment Station, Mississippi State, MS 39762.
1165. Boyer, Robert A. 1985. Reminiscences: Automotive
design–Oral history project. Dearborn, Michigan: Henry
Ford Museum and Greenfield Village. 130 p. Accession
#1673.
• Summary: This is the transcript of an interview conducted
by Dave Crippen of the Henry Ford Museum on 7 Feb.
1985 at Mr. Boyer’s home in Dunedin, Florida. It covers all
aspects of Boyer’s work with soybeans at the Ford Motor
Co., including: Growing up in Royal Oak, Michigan; his
father worked in the accounting department of the Ford
Motor Co. at Highland Park, Michigan (p. 1). Boyer’s
first meeting with Frank Campsall (p. 2). Growing up at
the Wayside Inn (the oldest hotel in America, in South
Sudbury, Massachusetts, p. 1-6). Attending high school in
Framingham, Massachusetts (p. 6). First meeting with Henry
Ford when the two ice skated together on the mill pond
behind the Wayside Inn (p. 7). Moving to Dearborn in Sept.
1927 to attend Ford’s Trade School (p. 7-11). Early work
at the chemical plant (quarter-size model of Iron Mountain
plant) in Greenfield Village (p. 12-13). Ford’s trip to
Germany [Peace Ship to Europe, in 1915 during World War
I?] crystallized a lot of his thinking. The Great Depression
and the origins of his chemurgic thinking. In 1934 the first
National Chemurgic Conference was held at Dearborn Inn;
Boyer was in charge of the program. Mr. Irenee DuPont
attended and Mr. Ford spent a lot of time with him. Before
that, the DuPonts and the big banks did not trust Ford. (p.
14). Opening of Greenfield Village in late 1929 on the 50th
anniversary of Edison’s first successful light bulb (p. 15).
Chemical experiments on truckloads of farm crops using a
retort; Frank Calvert (p. 16-19).
Experiments starting in about 1933 using hexane as a
solvent to extract the oil from soybeans; the Ford Extractor
(p. 20-23). Boyer’s group wanted to get pure protein from
soybeans. So “in the lab we developed our own process
for extracting the oil... We used hexane solvent, like dry
cleaning. We’d flake the beans and run them through a pipe
that was full of hexane on an angle with a screw in it.”
Hexane solvent is “distilled out of petroleum. It has a very
narrow boiling point–66º centigrade. The Ford extractor...

got quite a lot of attention. We built it across the street from
the chemical plant. It was about 150 feet away. Mounted it
all by itself because everybody was afraid of fire.” A roof
was built over it but no walls. It was probably built in about
1933.
In 1933 at the World’s Fair [sic, the Ford Exposition
of Progress] in New York City, Boyer’s group had a glass
model (on a table) of this extractor that used hexane solvent.
Note: Ford boycotted Chicago’s A Century of Progress
Exposition which opened in 1933, in part to call attention to
the company’s 30th anniversary; he held his own “industrial
fair,” first in Detroit and then in New York, in late 1933.
Business Week described it as “the greatest industrial show
ever held.” Some 2.3 million people attended the two-week
show in New York.
A working model of the Ford extractor, using hexane
solvent, was at the Chicago World’s Fair, starting in mid1934, in the Ford Industrial Barn. “They would never let you
do that today. Too dangerous.”
Research on purified soy protein and soy plastics with
formaldehyde; Bakelite (p. 24-25). Use of soy oil for foundry
core binders for casting the Ford V-8 engine block; thus,
the soy experiments are now commercialized. Building a
50 ton/day extractor (p. 26-27). Spinning soy protein fiber
like rayon, based on spinning milk protein in Italy. Using
the fibers to make wrinkle resistant synthetic wool, a suit
of clothes for Henry Ford and others, overcoats, neckties,
felt hats. “We also found that these fibers blended in very
well with rabbit fur for making men’s felt hats. So the Hat
Corporation of America took all the fiber we could make.
It wasn’t very much and they would blend it in with rabbit
fur. And they actually had them [the men’s felt hats] on the
market.” Rabbit fur is very expensive (p. 29-36). Ford’s suit
of clothes contained 65% wool and 35% soy fiber. Boyer
leaves Ford Motor Co. in 1943. Problem with fiber was
tensile strength, especially wet strength. Ford’s interest in
this fiber work, and his fitness at age 75 (p. 37-38). Ford
“was not a true vegetarian but he was pretty close” (p.
38). Edsel Ruddiman’s work with foods (p. 39-47). Boyer
and Ruddiman attend American Soybean Assoc. soybean
conference in Washington, DC [in Sept. 1932] where
they saw “leather-like products that the Chinese make”
[yuba]. Boyer tried unsuccessfully to use the idea to make
“synthetic leather.” USDA’s experimental farm in Holgate,
Ohio, where many soybeans sent back by W.J. Morse were
tested (p. 40-42). Work with soybean milk (p. 43-46). The
executive dining room in the Engineering Laboratory.
Henry Ford invited Boyer to lunch there about 6 times (p.
45). Development of soy ice cream; lipoxidase enzyme
inactivation (p. 45-46).
Visits to Battle Creek, Michigan and Dr. John Harvey
Kellogg (p. 47). Boyer’s work was with industrial products;
the plastic car and structural plastics with hemp, flax, and
phenol formaldehyde (soya protein Bakelite resin) (p. 47-64,
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70). Making trunk lids using a hydraulic press (p. 50). Ford’s
famous axe demonstration on a trunk lid (p. 50-52). Lowell
Overly and Joe Stewart (p. 53-56, 61, 78-79). Boyer drives
the plastic car home (p. 63). Ford’s aim with the plastic car:
to provide industrial markets for farmers (p. 65). World War
II stops plastic car development (p. 65-66). Contract to build
an airplane wing of plastic (p. 66-70). The plastic lid and car
contain little or no soy (p. 70). Fiberglass and the Chevrolet
Corvette (p. 71). Plexiglas and the B-24 bomber made at
Willow Run (p. 72). Edsel Ford’s death of stomach cancer in
the spring of 1943 and its effect on his father, Henry (p. 7374). Ending work with soy fiber (p. 74).
Boyer leaves Ford in 1943 and goes to work for Drackett
Co. in Cincinnati, Ohio. Wife needs to leave Detroit. After
1943 Boyer’s career really takes off. Dr. Gangloff (p. 75-77).
Use of soy fiber by Drackett in felt hats. “We sold them a lot
of fiber and we decided to build a bigger plant.” Building
a protein plant and a fiber plant in Cincinnati big enough
to supply the hat company’s demands and larger “than we
needed just to supply our fiber operation.” They also had a
big operation in Cincinnati for high-impact (not structural)
plastic (p. 78-80). Drackett’s marketing people knew how
to market Windex and Drano “but they had no feeling for
the soybean operation. So when Mr. Drackett died, they
sold the whole soybean plant to Archer-Daniels-Midland
(ADM, p. 81-83). Before Mr. Drackett died, Boyer’s division
had developed commercial soy products, and Drackett was
making money on the plastic (phenol formaldehyde plus
hemp) and the fiber (p. 81). Use of soy protein as a paper
coating (p. 83). ADM finally closes the old Drackett protein
plant and sells it to Central Soya, which used the million
bushel elevator capacity for storage (p. 83-84).
Shortly after Mr. Drackett died, Boyer left Drackett to
work on his edible soy fiber, where he owned patents. “If we
can make a fiber from soy protein that resembles the outside
of a sheep, why not make a fiber that will resemble the inside
(p. 84-86). Idea of building an edible soy protein plant is in
Cincinnati, with Mr. Drackett’s approval (p. 87). Boyer tries
to find companies to license rights to his landmark patent:
Virginia Carolina Chemical (Taftville, Connecticut, p. 88);
Swift & Co. (p. 89-92); Unilever, which was interested in
peanut protein in Africa and at Port Sunlight near Liverpool
(p. 92-94, 112-13); General Foods and Nabisco (Fairmont,
New Jersey research lab) (p. 94, 99). Unilever and Swift pay
licensing fees of $20,000 a year plus consulting fees. General
Mills and Ralston Purina (p. 94-95). Why Swift dropped its
interest (p. 95-96). General Mills and Bacos (p. 96). Patent
expires in 1971 after 17 years (p. 96). Worthington Foods
(p. 97). Ralston Purina was getting into protein. In about
1956-58 they “had bought Procter & Gamble’s protein plant
in Louisville [Kentucky], which was making industrial
protein for paper coating” (p. 98). Worthington Foods was
too small to make their own soy protein fibers, so Ralston
Purina made it for them (p. 78-80). Ralston Purina’s great

success with edible soy protein and their small conflict: pet
food vs. human food (p. 100-01). From 1961 to 1971 Boyer
was receiving licensing fees / patent royalties from Ralston
Purina, Worthington, and General Mills (p. 102). General
Mills and Bacos (p. 103-04). Ralston Purina’s patent lawsuit
against Far-Mar-Co. Ralston won $8 million. Boyer testified
as an expert witness (p. 104-05).
Boyer remarries and retires in 1971 (p. 102, 105,
107). Subsequent work with Miles and Worthington; the
Morningstar Farms line (p. 105-08). Companies now
spinning soy protein fiber (two in the Netherlands, one in
Japan, one in Australia). Ford Foundation was not interested
in his work with soy protein for Third World nations (p.
110). Central Soya bought the ADM plant that was located in
Chicago (p. 113-14). Kellogg’s Corn Soya breakfast cereal
(p. 114-15). Worthington’s Soyloin Steaks; all early Kellogg
and Worthington vegetarian products based on wheat gluten
(p. 119). When Worthington bought Battle Creek they got
their lady research director; she worked at Worthington until
she was quite elderly. Boyer visited her in her lab at Battle
Creek several times (p. 119-20. Note: Josephine F. Williams
was in charge of the lab and product development at Battle
Creek, where she worked closely with Dr. John H. Kellogg.
She kept similar positions at Worthington Foods, according
to Ron McDermott). Henry Ford as a soybean pioneer and
visionary. The soybean is now America’s No. 2 cash crop
and also our second largest earner of foreign exchange. “That
really started from Ford. When we first started in 1931,
hardly anybody ever heard of the soybean, and Henry Ford’s
penchant for publicity publicized the soybean... He certainly
made it popular and made people become aware of it. Today
it’s darned important.” He should be remembered as the
“Father of the Soybean.” “I always thought it would be nice
if they would rebuild the [Soybean] laboratory [in Greenfield
Village] or restore it like it was when we were doing the
soybean work and give it the real credit that it deserves...”
(p. 120). After Henry Ford died in 1947 his family wanted
no part of any of his pet projects. They completely
eradicated the old Ford company (p. 121). Henry Ford was
deeply interested in the welfare of American farmers. His
tractors and Model T were of great use to them (p. 121).
Origins of Ford’s interest in chemurgy; William Hale and
Dow Chemical Co. in Midland, Michigan; the first three
chemurgic conferences in Dearborn, Michigan, in May 1935,
1936, and 1937 (p. 122-27). Ford and Ruddiman establish
a complete canning line for good-tasting green soybeans on
the outskirts of the Ford estate. The equipment was quite
expensive. When World War II threatened, Ford gave it to
Michigan State University to teach canning to students. (p.
129-30). Boyer’s personal impressions of Henry Ford (p.
128-30). Address: 632 Edgewater Dr. #731, Dunedin, Florida
33528.
1166. Daily Leader (Stuttgart, Arkansas). 1985. Founder’s

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 690
foresight reflected in company’s success. Oct. 2. p. 3B, 3C.
Insert.
• Summary: “Jacob Hartz Sr.’s dream of a good future for
soybeans on the Grand Prairie has been realized over the past
six decades, and work is continuing to make the soybean’s
future even brighter.”
Jacob Hartz and A.R. Thorell were partners in an
International Harvester dealership in Stuttgart in 1924, when
they became interested in the soybean. “Rice yields had been
falling as nitrogen was depleted from the Grand Prairie soil,
and Hartz recognized that the use of soybeans as a rotation
crop would help replenish the nitrogen level.”
“Hartz bought 10 pounds of Laredo beans from a
producer in Illinois, and small amounts were distributed to
various local farmers. The farmers who planted the beans
saw an increase in their next rice yields.
“Within a year after the first soybean crop was grown in
Arkansas in 1926, Hartz had built the first small seed cleaner
in the state and was aggressively promoting soybeans not
only in Arkansas, but in Alabama, Mississippi and Louisiana
as well.”
By the early 1930s, soybeans had become such a big
part of the Hartz-Thorell business that they had to rent a
building at First and College to house their soybean seed
growing operation. The operation continued to grow, and in
1935 a seed cleaning and processing plant was built for the
Seed Department of Hartz-Thorell Supply Co.
“Monsanto Company, a multinational company,
acquired Hartz Seed Co. in April 1983. Hartz is now part of
Monsanto’s HybriTech Seed International subsidiary.”
Below the article is a large ad by the Stuttgart Co-op
Buyers Association titled “Congratulations Jacob Hartz Seed
Co., Inc.”
1167. SoyaScan Notes. 1985. Chronology of soybeans,
soyfoods and natural foods in the United States 1985
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. 2. The soybean crushing industry begins
a year of major restructuring as the big get bigger and two
pioneers drop out. Ralston Purina announces that it has sold
six of its soybean crushing plants to Cargill, Inc. A seventh at
Memphis, Tennessee, was closed. This removed the company
from the soybean commodity business. With this transaction
Cargill passes ADM to become America’s largest soybean
crusher.
Jan. 3. “Myth or Miracle: Debunking the Tofutti Fad,”
by Mark Medoff published in Whole Life Times. The first
exposé of Tofutti, which contains very little tofu. Jan. 13
Medoff appears on the Gary Null Show, Natural Living, to
discuss his findings for 1 hour on prime time radio.
1985 Jan. 12. A.E. Staley Manufacturing Co. announces
that it is basically getting out of the soybean crushing
business. It has sold five of its six soybean plants (having

a combined crushing capacity of some 275,000 bushels
daily) to Independent Soy Processors Co., which is closely
affiliated with Archer Daniels Midland. Staley was unable to
sell its Decatur facility, which ceased operations indefinitely
in Jan. 1984. With this transaction ADM has probably
regained a slight lead as America’s largest soybean crusher.
Jan. 14-26. Soybean Utilization Workshop held at
Soyafoods Research Center in Gannoruwa, Peradeniya, Sri
Lanka, sponsored by the Sri Lanka Soybean Project and
INTSOY. 24 representatives from 12 developing countries
participate. The world’s first event of its kind (Soyanews,
Dec. 1985).
Jan. 25-27. Natural Foods Expo at Anaheim. Soy ice
creams steal the show. Tofu standards are debated heatedly at
Soyfoods Association board of directors meeting on Jan. 28,
especially by Ralston Purina attorney. Board decides funds
are too limited to try to hire an executive director for SAA.
Jan. 31. Paul Obis, founder and editor of Vegetarian Times, is
seriously considering buying Soyfoods magazine from Doug
Fiske. He makes a firm offer in late March.
Feb. “Designer Beans,” an excellent overview of the
U.S. soyfoods movement and its gourmet connections by
Sandy MacDonald, published in New Age magazine.
Jan. American Soybean Association introduces SIS
(Soybean Information Service), a computerized database
focusing on soybean production and marketing, and oil and
meal. The earliest record is 1958.
Feb. 21. Tofutti and Other Soy Ice Creams: Non-Dairy
Frozen Dessert Industry and Market, by Shurtleff and
Aoyagi published by The Soyfoods Center. Two volumes,
352 pages. This is the first study of the rapidly emerging soy
ice cream market, and of Tofutti.
Feb. 27. “Tofu Products May Be In, but Its Fans Wonder
if There’s Tofu in the Products” by Trish Hall published in
The Wall Street Journal. Second major exposé on so-called
“tofu ice creams” (such as Tofutti and Gloria Vanderbilt
Glace), which contain only a token amount of tofu, as a
marketing gimmick.
March 13-14. The theme of the Feb. 27 Wall Street
Journal article picked up by the NBC evening news and the
Today Show. Very positive coverage for tofu. Gary Barat of
Legume, David Mintz of Tofu Time, and Gloria Vanderbilt
each speak about tofu.
March 22. The Book of Tempeh, extensively revised
second edition by Shurtleff and Aoyagi, published by Harper
& Row. New bibliography (374 entries), history chapter, and
list of tempeh producers.
March 26. Soyfoods Association’s Tofu Standards (7th
draft) presented to eight senior officials at the U.S. Food and
Drug Administration’s Center for Food Safety and Applied
Nutrition, in Washington, DC, by Tom Timmins (Head of
SAA Standards Committee), Gary Barat (President of SAA),
Steve McNamara and Tom Donegan (SAA Food & Drug
attorneys). The FDA group hears an hour long presentation
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on tofu, the standards, and the Soyfoods Association of
America.
March. Soyarella (later renamed Soy Mozzarella),
a tofu-based cheese, is introduced. It becomes an instant
hit. Distributed by Neshaminy Valley Natural Foods of
Huntingdon Valley, Pennsylvania, it is labeled as “nondairy,” yet it melts, and it tastes like cheese. Shrouded in
secrecy, its manufacturer is unknown and the ingredients
are questionable. It is sold in large blocks and labeled at
individual stores.
March. American Soybean Assoc. launches a campaign
among its members to write USAID and encourage them to
cancel support for U.S. programs (such as INTSOY) aiding
soybean production in Third World nations. The campaign is
successful.
April 1. INTSOY signs a new cooperative agreement
with USAID. Their work will henceforth focus on soybean
utilization. The shift toward utilization began in 1983 and
all work on soybean production and varietal development
stopped in Aug. 1986.
April. Tempe: An Annotated Bibliography, compiled by
Siagian and Sofia in Indonesia. Containing 273 references,
it is the first bibliography to introduce the extensive
Indonesian-language research on tempeh, the majority of
which has been published since 1980.
April 15-16. International Symposium on Tempeh held
in Jakarta, sponsored by the Indonesian Ministry of Health.
113 people attend.
April. Central Soya buys Griffith Laboratories’ line of
protein products.
May 31. Barricini Foods acquires Farm Foods, which
then becomes a trade name for Barricini’s natural / health
foods line of non-dairy frozen desserts, including the
pioneering product, Ice Bean, and Barricini Tofulite.
May. Morinaga, one of Japan’s largest dairy companies,
establishes Morinaga Nutritional Foods, Inc., a subsidiary
with offices in Los Angeles, to focus on promoting their
long-life silken tofu in America.
May. At the 6th Annual Natural Foods Merchandiser
Merchandising Awards, soyfoods do well. Miso Mustard by
American Natural Foods and Malteds by Westbrae win gold
medals. Ah Soy by Great Eastern Sun wins a silver.
May. Soft Tofu Cheese, a non-dairy cream cheese
cultured in miso, launched by Simply Natural, Inc.
June. Tofu Topper launched by Worthington Foods.
June. Ralston Purina publishes its 1985 Consumer
Attitudes Monitor. Soy Protein in Foods, based on a
nationwide survey of 628 adults. Indicates positive attitudes
toward soy protein and soyfoods.
July 19. Shamrock Capital, a private company headed
by Roy Disney, buys Central Soya, a publicly owned
corporation. Agreement to buy was announced April 2.
July. Soy Supreme, spray-dried tofu powder, launched
by Oberg Foods Div. of St. Peter Creamery.

July. Asian Symposium on Non-Salted Soybean
Fermentation held at Tsukuba, Japan.
July 31. Tofu Time’s sales of Tofutti increased more
than sevenfold last year to $17,114,886 as compared with
$2,361,391 for the previous year. Net income increased
nearly 100-fold to $2,006,451.
July. New Gallup survey on vegetarianism of 1,033
Americans shows that millions are eating less meat and
tens of millions agree with the move away from meat. 72%
disagree with what used to be the standard notion: “The
vegetarian diet is just a fad that will pass.” A majority (52%)
believe that “no one really needs to eat meat more than once
or twice a week.”
Aug. The DE-VAU-GE soymilk plant in West Germany
starts production. Built by STS, with 4,000 liters/hour of
soymilk capacity, they make Granose and GranoVita brands
of soymilk.
Aug. Lightlife Meatless Tofu Pups (hot dogs)
introduced by Tempehworks / Lightlife Foods of Greenfield,
Massachusetts. The product sold nearly $250,000 in the next
10 months.
Sept. Soyfoods Center introduces SOYA, a
computerized bibliographic database on soybean utilization,
history, nutrition, processing, marketing, and production.
Contains 18,500 references from 1100 B.C. to the present.
Sept. 30. Fearn Natural Foods in Illinois is sold by Louis
Richard to Modern Products, Inc. in Milwaukee, Wisconsin.
Sept. 30 to Oct. 4. Tropical Soybean Workshop held at
the International Institute of Tropical Agriculture (IITA),
Ibadan, Nigeria. Proceedings are published in 1987 as
Soybeans for the Tropics. Also this year IITA established a
soybean utilization unit.
Sept. Tofulicious, a tofu-based non-dairy ice cream
launched by Eastern Food products of Minneapolis. It was
developed in conjunction with the University of Minnesota
and funded by the Minnesota Soybean Research and
Promotion Council. By 1986 it has become the first soyfood
product in recent times to be actively promoted by state
soybean associations, who sell it at many state and county
fairs... where it is a big hit. Through Tofulicious many
soybean growers begin to warm up to soyfoods.
Oct. 8th Draft of the Tofu Standards finished,
incorporating extensive suggestions from FDA. Compiled by
William Shurtleff.
Oct. Mori-Nu brand aseptically packaged tofu
introduced by Morinaga Nutritional Foods.
Oct. Cream of the Bean Soygurt, a cultured soymilk
yogurt, launched by Cream of the Bean, Inc.
Nov. Kikkoman introduces a long-life tofu in a foil retort
pouch, imported from Japan. Poor quality causes the product
to be withdrawn. It was re-introduced later.
Dec. Tofu Time starts exporting Tofutti to Japan. The
first order by Daiei (a large retailer) of tubs for their parlors,
is $350,000. This may be the first major export of a soyfood
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product (not including ingredients such as soy protein
isolates) to Japan.
* The International Institute of Tropical Agriculture
(IITA) in Ibadan, Nigeria, starts a program to promote
processing and utilization of soybeans in Nigeria and
throughout Africa. Continued.
1168. Johnson, Richard R. 1985. Machinery for cropping
systems. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 1046-53. [19 ref]
• Summary: Contents: The past (planting and harvesting
equipment, greater use of conservation tillage). Where we
are (clean tillage before 1960, benefits of conservation
tillage, no-tillage, reduced tillage). Tillage considerations.
Planting equipment. Cultivation and harvesting. Costs and
returns. Summary. References.
The use of conservation tillage has tripled during the
past decade; as of 1982 about 7%, 38%, and 55% of the U.S.
soybean area was in the no-tillage, reduced tillage, and clean
tillage categories. Address: Staff Agronomist, Deere and Co.
Technical Center, Moline, Illinois.
1169. Jones, J.W.; Boote, K.J.; Mishoe, J.W. 1985. Soybean
crop modeling for production system analysis. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 1066-73. [16 ref]
• Summary: Contents: Model overview. Model
implementation. Applications. References. Address: 1&3.
Professor, Agricultural Engineering Dep.; 2. Associate
Professor, Agronomy Dep.: Univ. of Florida, Gainesville, FL.
1170. Thorne, John C. 1985. Equipment and techniques for
field research in soybeans. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 319-27. [11
ref]
• Summary: Contents: Plot planting. End-trimming. Hillplots. Plot harvest. Data collection. A challenge. References.
Address: Soybean Research Dep., Northrup King Co., P.O.
Box 949, Washington, Iowa, 52353-0949.
1171. Ohio Report. 1986. Double crop soybeans. 71(1):4.
March.
• Summary: “Many growers in Ohio, especially in southern
counties, have attempted to double crop soybeans after
winter wheat. No-tillage planting of soybeans through
the wheat stubble is a favored planting method because
significant time is saved compared to using conventional
plow-disk-harrow tillage.
“Studies with full-season soybeans have shown that notillage alone is a yield reducing treatment. But with surface
residues from a prior crop, yields are comparable to those

with conventional tillage.
“Results for double crop soybeans were remarkably
similar. No-tillage without wheat straw residue decreased
soybean yield 14 percent, while no-tillage yields with
residues were similar to conventional tillage without
residues.
“Putting wheat straw residue on soil that had received
conventional tillage increased soybean yield 23 percent
compared to conventional tillage with no residue. As with
full-season soybeans, double crop soybeans benefit from
both tillage and surface residue, but the residue effect was no
greater than the benefit from conventional tillage.
“The most practical option for growers is no-tillage
planting while retaining surface residues.”
1172. Marking, Syl. 1986. New field for space age
technology: Pest scouting. Soybean Digest. April. p. 12.
• Summary: A software program will enable farmers to find
out what day to start scouting for insects. That’s the next
step in a process from the just-completed Consortium for
Integrated Pest Management (CIPM).
One of the offshoots was a Soybean Integrated Crop
Management model. Launched in 1979, the multi-university
project (headed by Billy Caldwell at North Carolina State
Univ.) was funded by the EPA and USDA.
1173. Severns, Willard. 1986. What does international
agriculture mean to Illinois farmers? International
Agriculture Newsletter (Univ. of Illinois) No. 97. p. 1-2.
June.
• Summary: “If you had asked five years ago what
international agriculture means to Illinois farmers, you
would have received a very different answer than you would
today. A few years ago, many of us thought international
agriculture meant that we produced and marketed a
constantly increasing amount of agricultural products to a
constant expanding group of world buyers. Today, we have
seen this definition collapse. Demand is less than we hoped,
competition is greater than imagined, and we find that we are
no longer in the driver’s seat. The one-way street of rapidly
growing markets for our products turned into a busy twoway street. How did our expectations change so quickly?
Here are my thoughts.
“Three phases. U.S. agriculture has gone through three
phases during the second half of this century. The first phase
lasted the longest, up until the early 1970s. It was the era of
production. Prices for commodities and interest rates were
stable, and events in the world markets were of relatively
little significance because less than 10 percent of U.S.
agricultural production moved into world channels.
“Starting in the early 1970s, export markets became an
important factor in U.S. agriculture. By 1980-1981, yields
from two acres out of five were marketed overseas. The
expectation for continued demand from the world markets

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 693
was so high that we added seventy million new acres of
croplands during the 1970s. Opinion was nearly unanimous
that both world demand and inflation in the U.S. economy
were going to continue at record rates.
“Unfortunately, in the 1980s we find ourselves in the
third phase, and it is one we had not predicted. Domestically,
inflation rates are lower than forecasted and the value of land
and other items of farm equity have eroded rapidly. High
real interest rates have also put a financial squeeze on many
producers. However, probably the most significant factor has
been the sudden drop in exports. We went from a high of $43
billion per year in the early 1980s to an estimated $28 billion
for 1986.
“U.S. farm policies, which support prices by
withdrawing commodities from the marketplace, are not
working in this environment. Those policies were designed
when the U.S. farm economy had few exports. To our
dismay, in the past four years we discovered that we can
spend large amounts of money on price support activities and
yet not have a positive impact on farm income. In fact, price
supports may have accelerated the loss of export market
shares. U.S. agriculture now exists in a world economy.
“Increased production. One reason for the drop in
exports is that some of our customers from the 1970s became
competitors. Productivity has increased tremendously around
the world. Both the lesser developed countries and developed
economies, such as countries in the European community,
have added significantly to the availability of agricultural
products on the world market. Through pricing strategies,
developed countries have taken a greater share of world
export markets.
“In the 1970s China was viewed as one of the greatest
potential markets for U.S. farm products. China had a
population of nearly a billion people and a low level of
agricultural productivity. Much to our surprise, we have
seen Chinese grain and oilseed production increase by 43
million metric tons. The total agricultural output of China
has increased by more than 50 percent in just a little over six
years.
“In terms of the world situation, production is
outstripping demand. In the last four years, farmers
worldwide have produced an average of 60 million tons
more grain and oilseeds than the market could absorb. U.S.
policy diverted about 20 million metric tons of grain capacity
equivalent every year, but this has been more than offset by
increases in world production.
“Research, an international commodity. Research,
the key to these dramatic increases in production, is an
international commodity. Some farmers feel that by sharing
research we depress prices and farm income. However, these
people aren’t aware that the United States does not have a
monopoly on agricultural research.
“One of the greatest breakthroughs has been in the area
of hybridization of seeds. The yields of many commodities

have increased dramatically through improved seed
technology. In the United States, for example, we have seen
yields for wheat increase from 40 bushels per acre to 100
bushels per acre. Around the world, higher-yielding seed
cultivars are the rule rather than the exception.
“In the dairy area, breakthroughs just on the horizon
include the bovine growth hormone, which was discovered
in Europe. A simple hormone injection costing only about 50
cents a day could increase dairy cow production by 15 to 20
percent.
“New cost-effective chemicals are available in the
market place. These chemicals cost more on a volume basis
but less on a per unit basis. This helps to improve profits by
lowering production costs.
“We have to accept the fact that many of these research
breakthroughs came from outside the state and outside the
United States. More than three-fourths of the new postemergence pesticides now in use were not developed in the
United States.
“A market development breakthrough called high
fructose corn syrup is no stranger to Illinois. In the United
States, it has surpassed sugar as the major caloric sweetener.
Although this new product has been popularized in the
United States, the technology was developed in Japan.
“Impact on Illinois. Lowell D. Hill of UIUC’s
Department of Agricultural Economics did a study in the
late 1970s showing that Illinois has a major stake in world
markets. His study revealed that export levels for corn
and soybeans from Illinois were nearly double the amount
projected on the basis of production.
“The combination of two factors has given Illinois this
stake in the health of the world agricultural market economy.
The first is the transportation infrastructure needed to meet
world bulk commodity markets. The second factor is the
predominance of grain processors that produce value-added
products which move into world markets.
“Internationalization of companies. A good example
of the new international character of companies is the farm
machinery industry. Ten years ago all major machinery
manufacturers in the United States were well-established
American companies, and they were expanding aggressively.
Recently, the farm machinery industry is becoming
increasingly internationalized. Foreign and U.S. companies
are merging. Parts are manufactured in other countries and
then used as components in machinery assembled and sold
in the United States. All in all, it’s becoming a smaller,
downsized industry with international ownership, production,
and marketing. The move towards becoming international
can’t be stopped, given present economic pressures.
“Role of the United States. One of the key problems is
our failure to recognize the need to become international.
The United States has become the residual supplier to world
markets, and recent experiences show that this is a losing
game. In the last four years, world grain production has gone
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up by 14.5 percent, total world imports are down 10 percent,
and U.S. exports of agricultural products have dropped by 21
percent.
“The future. The markets themselves are still growing.
World population is increasing by 75 million people a year.
Two questions remain unanswered: Who will provide the
food to feed them? At what price will these commodities
trade?
“Illinois is completely dependent upon what happens
in the rest of the world. The research breakthroughs that are
coming at us in a seemingly endless way cannot be ignored.
We have to respond to them and, in many cases, we’ll be
forced to adopt these new technologies.
“We must also recognize that U.S. farm policies cannot
continue to set prices for the world. Use and competition
must ultimately set prices. We have recently seen that U.S.
loan rates, in conjunction with the rapidly increasing strength
of the U.S. dollar, served to provide an umbrella for many
other suppliers to world markets. We must move away from
setting world prices at the expense of U.S. taxpayers and
farmers. Lower cost of production is critical and will affect
whoever is able to attain and retain markets.
“We recognize now that we must compete or we must
shrink our farm industry dramatically. Only five years ago,
over 40 percent of the total U.S. agricultural production was
sold on world markets. What if the United States decides to
produce only for domestic markets? The price of shrinking is
not that simple. The continuing breakthroughs in production
technology dictate that you would have to shrink more each
year. Rigid supply controls would be needed to prop up
prices.
“Historically we have done a poor job of aggressively
pursuing markets. The United States has been a reluctant
trader and other countries have been much more aggressive
at marketing their products and their technology.
“The price of retreating from world markets is too high.
World agriculture, like the computer field and other areas,
is a high-tech battlefield. The increasingly technical nature
of production, marketing, and product research is, and will
continue to be, an international process.
“Right now we are redefining the concept of
comparative advantage. I have confidence that a state like
Illinois–with its resources, research and production knowhow, and marketing infrastructure–can remain competitive.
But first we must go through a process of reevaluation,
become more efficient, and be more aggressive in our
commitment to world trade.
“We must make a commitment that we are a part of the
world agricultural system. The future of farming in Illinois
is tied to international agriculture and we cannot turn back
the clock. Some view this as a threat. I think of it as a new
challenge that I know we can meet.” Address: Board of
Directors, Illinois Farm Bureau and member International
Agriculture Advisory Committee, Office of Int’l. Agriculture,

Univ. of Illinois.
1174. Audrain County Historical Society. comp. and pub.
1986. History of Audrain County, Missouri: An update 19361986. 1st ed. Mexico, Missouri: ACHS. vi + 599 p. Illust.
Index. 29 cm.
• Summary: The section titled “Active history” notes (p. 9)
that one of major fires during the half century covered by this
book “destroyed the main feed mill and elevator building of
the MFA (Missouri Farmers Association) at 400 East Holt
Street on March 17, 1944.” Flames and sparks, rising 150
feet into the night sky, were seen from nearby towns, whose
firemen helped to fight the fire. “Loss of the former W.W.
Pollock Mill, remodeled by the MFA for soybean processing,
was estimated at $280,000. MFA rebuilt, and the location is
now operated by Archer-Daniels-Midland.”
An updated history of the MFA (which started on
10 March 1914) (p. 252-52) states that one of the first
cooperative soybean processing plants in the USA was
located in Mexico, Missouri, owned and operated by the
MFA. On 21 May 1943 the MFA purchased the W.W.
Pollock Milling and Elevator Company of Mexico, Missouri.
“It consisted of a 60,000 bushel wooden elevator and a 4
story brick building that housed flour milling machinery. The
M.F.A. immediately began converting the mill into a soybean
processing and feed manufacturing plant. They had installed
all the feed mixing equipment and about half of the soybean
processing equipment when it was destroyed by fire on
March 17, 1944. By the end of the year plans for rebuilding
were progressing.
“The new M.F.A. Soybean Mill was dedicated on
November 2, 1946. It was the only such plant in outstate
Missouri. With the completion of this plant was born a brand
new industry in the northeast quarter of the state where
soybean production had been expanding during the past five
years with no suitable markets at hand.
“In a radio broadcast at the dedication ceremonies,
F.V. Heinkel pointed out that fourteen counties in Northeast
Missouri, all within a radius of 50 miles of the Mexico
Mill, produced a half-million bushels of soybeans in 1941,
worth $752,000. But this year (1946), he disclosed, the same
counties increased production of soybeans to 3,600,000
bushels [up 7.2 fold] valued at approximately $9 million [up
12.0 fold]. (Revised government figures for that year show
production of 3,109,700 bushels, valued at $7,929,735.) The
counties he named were Audrain, Randolph, Montgomery,
Callaway, Boone, Howard, Warren, Shelby, Marion and
Macon. Until 1946 practically the only markets afforded this
new crop were at Quincy, Illinois and St. Louis [Missouri].
In his speech, Heinkel said “We dedicate this plant in
the name of progress and advancement to the rendering of
service to the soybean producers, livestock feeders, and
poultry raisers of this fine agricultural area with the objective
of increased prosperity for the farmers and townspeople of
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Audrain and surrounding counties.’
Heinkel then introduced E.W. Lierheimer, who produced
soybeans in Audrain County and who helped raise money to
build the new plant. “Lierheimer recalled the late William
Hirth had often told him that he had longed to have a major
M.F.A. plant located in Mexico, county seat of his home
county... Lierheimer also said that this plant didn’t grow
up or wasn’t built overnight. ‘It is the result of longrange
thinking and careful planning on the part of a lot of people.’”
The Mayor of Mexico, Missouri, Hon. Robert Finley,
also appeared on the program and welcomed the new mill.
Several days before the dedication ceremonies, the Mexico
Ledger published a special edition devoted to the MFA, and
especially telling all about the new soybean mill. Mitchell
White, the editor of this newspaper–published both daily and
weekly–appeared on the program. He “recalled a time many
years ago when County Agent, Earl Rusk, began to talk of
soybeans and their possibilities, and of a mill to process
them.” Today, he declared, “this dream has become a reality
through the splendid plant of the M.F.A.”
The section titled “Agriculture: A history of agriculture
in Audrain County–Emphasis 1933-43” (p. 280-83, by Glen
Mutti), begins with an excellent analysis of the effects of the
Great Depression on local farmers. Surpluses of agricultural
products, low farm prices for these products, terrible summer
droughts (1930, 1934, 1936), plagues of grasshoppers
and chinch bugs, heavy debt, many farm foreclosures,
and almost no agricultural credit. “The year 1933 ushered
in the first huge U.S. government farm program, The
Agricultural Adjustment Administration” (called The Triple
A or AAA); its goal was to reduce acreages of basic crops
thereby reducing production in that hope that depressed
farm prices would improve. It was followed by a host of
other government programs designed to help farmers. By
1939 the Rural Electrification Administration (REA) and
farm mechanization (tractors and combines) had begun to
transform farm life. “Rural Electrification and Soybeans, for
Processing have probably had more impact than anything
else on the Agriculture and standard of living of rural
Audrain Countians.
“Soybeans introduced in the 1920s were first used
mostly for hay. the crop was harvested with a grain binder
tying the beans into bundles, which were shocked up in the
field,” and left until they were hauled to the farmstead and
fed to cattle. “A few farmers fed threshed soybeans to hogs
as a protein supplement to corn. The result was soft pork and
a lower price to the farmer for his hogs.
There became a demand for both oil and meal from
processed yellow soybeans. In 1936 experimental test plots
were set up by the Extension Service on seven Audrain
County farms using the best known soybean varieties to
determine those which were superior. The Alton Railroad
cooperated with the Audrain County Agricultural Agent by
furnishing farmers with seed beans. The work was continued

into the early 1940s, then in March 1942, meetings were held
at Laddonia, Vandalia, and Mexico [cities in Audrain Co.] to
discuss the possible establishment of a commercial plant for
processing (extraction of oil and meal) of soybeans.
“In 1945 the M.F.A. completed construction of the first
soybean processing plant in northeast Missouri. The plant,
now A.D.M., is still operative in 1985.
“One third of the land area of Audrain Co., about
145,000 acres, has been planted to soybeans–1974-1984. For
more than 25 years soybeans have been the largest crop of
the county.”
“The use of agricultural lime in Audrain increased from
180 tons in 1934 to 55,000 tons in 1942.” This expanded use
had the most important impact of farming practices during
this period.
After World War II began, it was “impossible to replace
worn out farm machinery with new equipment. It was patch
it up and try to keep it running.” As farmers’ sons entered
the military, there was a shortage of farm labor. Many older
farmers and their wives shouldered the burden, becoming a
“loyal, patriotic, and dedicated work force.” The slogan was
“Food for Freedom.” Fortunately the years from 1940 to
1955 were outstanding one for farmers, with record highs in
farm income, crop prices, and general prosperity.
Contains detailed federal time series data for each of
the following in Audrain County: Number of farms, average
size of farm, land prices per acre, percentage of land tenants
(renters), number of horses and mules (work and draft),
tractors, combines, yields of corn, soybeans, and wheat (p.
282).
The section on “Irrigation” (p. 283) discusses the
importance of irrigation to first crop and double crop soybean
yields in Audrain Co., and gives yield statistics. Address: 501
South Muldrow, Mexico, Audrain Co., Missouri.
1175. Lacey, Robert. 1986. Ford–The men and the machine.
Boston and Toronto: Little, Brown and Co. xix + 778 p. Plus
48 pages of plates. Index. 24 cm. [450* ref]
• Summary: Contains a chapter titled “Food for Thought”
(Chap. 13, p. 220-236 + photos at end) plus extensive
endnotes, a 23-page bibliography, and a good map of
Dearborn and Detroit. An insightful, very well researched,
and slightly irreverent overview of Ford’s work with
soybeans and attitudes toward diet and health.
Henry Ford had a distrust of doctors. He blamed a
doctor for his mother’s death and for the operation that
marked the end of his wife’s childbearing in the 1890s. In
Nov. 1932 he was admitted, at age 69, to the Henry Ford
Hospital for a hernia operation. It was the first medical
operation of his life. The next morning he insisted on getting
up, against doctor’s orders, and sitting in a chair beside
his bed. Persisting with his own therapy, a week after the
operation he declared himself ready to go home. Five days
later he was back at work, totally cured. To his surgeon’s
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amazement he remained cured. “It was not long before
postoperative ambulation became one of the new features of
treatment at the hospital.”
“Old Henry Ford had always believed that we are what
we eat. Dietary reform had been one of the radical new
strands of thought swirling through Michigan in his youth,
thanks to the Seventh Day Adventists’ Western Health
Reform Institute, founded in Battle Creek in 1866.”
Henry Ford was a pioneer in employing Negroes and
treating them fairly. William Perry, his first black worker,
was employed in 1914. “By the early 1920s there were more
than 5,000 blacks working for Ford and by 1926 there were
double that number–a tenth of the entire work force. The
Ford Motor Company employed more blacks than all other
car companies put together... But Ford never paid a man
more, or less, on account of his skin. Henry Ford’s black
employment policy was genuinely ahead of its time.”
Henry Ford had been thinking in terms of chemurgy and
villages for many years. “As early as 1916 he had formed
a company with Edsel, ‘Henry Ford & Son Laboratories’
to carry out ‘mechanical, botanical and chemical research.’
Henry had a notion that alcohol could be distilled from
vegetable matter for use as a tractor fuel, thus making the
farmer totally self-sufficient, and he hired his old school
friend, Dr. Edsel Ruddiman, away from his university
researches to work on this. He set Dr. Ruddiman up in a
corner of the Dearborn tractor plant, and here the chemist
analysed all manner of vegetable produce from the evergrowing acreage of the Henry Ford farms.” One of the crops
he analyzed was soybeans. Ford’s interest in the soybean
was not primarily in its nutritional value but rather in the
potential that it held for use by industry.
Of the several Western prophets who popularised
the soybean, Henry Ford was the first to try growing and
harvesting the crop on a major scale, using farm machinery
extensively.
“Chemurgy, a technological child of populism, sprang
from the woes of American farmers in the 1920s and
1930s. As unemployment grew, there were fewer and fewer
customers to purchase the abundant crops grown by farmers.
Surpluses resulted and the glut sent prices plummeting.
Chemurgy was based on the “hope that modern science
might be able to teach farmers to produce more than just
food. If the agricultural sector was producing more than
people could eat, while the industrial sector was languishing,
it seemed obvious that the two should get together... the
latest developments in chemistry suggested that this was
where the future lay. Wood was providing the raw material
for the miraculous new fibre, rayon... Both the technology
and ideology meshed with the causes dearest to Henry Ford’s
heart, and it turned out that he had been a chemurgical
pioneer all the time without realising it, since the coil cases
of the 1915 Model T had been constructed from a plastic
based on wheat gluten. As the chemurgical movement

gathered strength in the early 1930s, its champions found a
ready audience in Dearborn, and in 1935 the Dearborn Inn
became the site of America’s first chemurgical conference,
under the sponsorship of Henry Ford.” The first conference,
and the second, held at the same location the next year, were,
“like all enterprises associated with Henry Ford, a curious
blend of vision and nostalgia.”
In an attempt to maintain the chemurgic spirit, Henry
Ford appeared in 1939 in a silklike soya-bean tie while
wearing a soya-bean suit.* (Footnote: *The suit was more
fragile than its woollike texture suggested; its tailor gave
Henry Ford firm orders not to cross his legs in public.)”
Lacy is an Englishman, who writes non-fiction company
histories. A Ballantine Books edition (832 p., 18 cm) was
published in 1987. Address: England.
1176. Mangold, Grant. 1987. High tech comes down to earth:
Electronics spark new production practices. Soybean Digest.
Jan. p. 20d-e, 20h.
• Summary: A computer mounted in the cab of a spreader
can produce a soil map of the field, for computerized
fertilizer application. With the new Soilection system from
Soil Teq (Waconia, Minnesota), “computerized fertilizer
application is already here, propelling crop production
soundly into the computer age. And soon, computer-based
technology could control planters, sprayers, irrigation rigs
and combines, using the same computerized field map for
guidance.” Satellites offer possibilities but current satellite
tracking systems, similar to the “global positioning system
used by the military, are either not available or are too
expensive” at present.
Color photos show: (1) The computer screen above the
steering wheel in the cab of the spreader (“One example of
agriculture’s electronic explosion”). (2) The spreader in a
field as it applies precise amounts of fertilizer–with the aid of
radio trackers. (2) A computer-produced map of several fields
that uses 5 colors to show how growth potential varies; red is
poor, dotted light-green is average, dark green is very good.
Note 1. This is the earliest document seen (June 2021)
concerning precision agriculture–based on GPS (Global
Positioning System).
Note 2. This is the earliest document seen (June 2021)
that uses the term “global positioning system.”
1177. Jordan, T.N.; Coble, H.D.; Wax, L.M. 1987. Weed
control. In: J.R. Wilcox, ed. 1987. Soybeans: Improvement,
Production, and Uses. 2nd ed. Madison, Wisconsin:
American Society of Agronomy. xxii + 888 p. See p. 429-60.
Chap. 11. [91 ref]
• Summary: 1. Weed distribution in the Mississippi delta
region. 2. Weed distribution in the Southeast region. 3. Weed
distribution in the Mid-Atlantic region. 4. Weed distribution
in the North Central region. 5. Special weed problems. 6.
Weed population shifts. 7. Losses due to weeds. 8. Control

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 697
practices. 9. Tillage and cropping practices. 10. Integrated
weed management. 11. Varietal response to herbicides. 12.
Specialized equipment and techniques. Address: 1. Purdue
Univ., W. Lafayette, Indiana; 2. North Carolina State Univ.,
Raleigh, NC; 3. USDA-ARS, Urbana, Illinois.

small wooden measuring boxes (masu). (11) The hari-kuyo
ceremony for broken needles in Tokyo. (12) A martial arts
master and former Shaolin temple monk in China testing his
strength by plunging his arm elbow-deep into a soybeanpacked barrel. Address: Boston.

1178. Spanring, Joze; Lisac, Tomo; Zelenic-Blatnik, Marija.
1987. Povecanje dobe polnjenja semena in ranozrelosti
z mutagenim obsevanjem soje Glycine max (L.) Merr.
[Increasing the seed-filling period and earliness by gamma
rays in breeding soybeans]. In: Proceedings of the 3rd
Congress of Yugoslav Geneticists with International
Participation. See p. 11. Held 31 May–4 June 1987. [22 ref.
Slv; eng]
• Summary: The use of gamma rays causes mutations in
the soybeans. The screening of 288 cultivars in the Slovene
soybean plant introduction nursery revealed several high
yielding cultivars with good traits, but too late to enable
harvesting by combine-threshers. The earliest cultivars
released to date for YU (Acme, Caloria, Praemata, etc.)
are poor yielders, although they yield better than Fiskeby
V. Address: Prof., Univ. of Ljubljana. Phone: (386) 61 123
1161.

1180. Maurice, Maggie. 1987. Tofu: A vegetable protein and
taste chameleon that’s good for you. Herald (Bellingham,
Washington). Sept. 28.
• Summary: Legume, founded by Chandri and Gary Barat,
developed America’s first line of frozen entrees based on
tofu. Chandri (age 36) and Gary (43) are vegetarians who
eat tofu at home at least 3 times a week. “A college dropout
in the 1960s, Gary rented a large organic farm outside of
Burlington, Vermont, and ran it for 5 years. He was the New
York kid turned farmer, tilling the soil, driving a tractor,
and becoming a vegetarian. Returning to New York, he
started marketing ‘pillow furniture.’ Then in 1977, his world
changed radically. A rare infection damaged a heart valve
and he had open-heart surgery. He recovered on his sister’s
farm in Florida. Adjoining her property was a tofu plant. He
became fascinated with the process of changing soybeans
into curds and whey.
He met Chandri when they worked together on a
research project. Gary was looking for a protein alternative
to hamburger. A graduate of Syracuse University, she worked
on a PhD at Boston College and spent a year studying in
India. Married in 1982, they baked tofu muffins, sweet pies,
and quiches in their New York apartment and sold them from
a cart at street fairs. Eventually they moved to Montclair,
New Jersey, opened an office in Caldwell, and found a copacker in Verona who produces and packages their frozen
entrees. The baked goods were dropped in favor of the frozen
products. Address: Washington.

1179. Hapgood, Fred. 1987. The prodigious soybean.
National Geographic 172(1):66-91. July.
• Summary: Superb photos and an interesting original
color painting done by artist James Gurney, in the style of
Norman Rockwell, shows more than 60 products containing
soybean ingredients (both food and industrial). But, except
for the first 2 pages, the text of this far-ranging article is
mediocre to embarrassingly erroneous; even the National
Geographic editors didn’t like it, but Hapgood refused to
correct his many errors. For example, large bold print at
the top of the first page reads: “For centuries Chinese have
called the Soybean ‘Yellow Jewel’ or ‘Great Treasure.’ Now
this prodigious bean is seen by some as a weapon against
world hunger.” Note: This is the earliest English-language
document seen (July 2007) that uses the term “Yellow Jewel”
or “Great Treasure” to refer to the soybean.
Superb photos by Chris Johns show: (1) Selling tofu in
China. (2) Harvesting soybeans with combines. (3) A tractor
suspended high over the hold of a cargo ship loaded with
soybeans. (4) Making koji at Kikkoman. (4) 42 different
colors and shapes of soybean seeds. (5) Henry Ford on 2
Nov. 1940 wielding an ax against a car trunk lid made from
a highly resilient soybean-derived plastic. (6) Yuba drying
over pans of soymilk. (7) A Japanese woman with her driedfrozen tofu drying under the farmhouse eaves. (8) Favorite
Japanese soyfoods dishes: Dengaku, Simmering tofu, yuba,
and miso dumplings. (9) Hatcho miso in vats with stones
piled high on each in an earthquake-proof pyramid shape.
(10) Mame-maki (bean-throwing ceremony) at Setsubun,
held each February in Japan; the beans are thrown from

1181. Akobundu, I.O.; Poku, J.A. 1987. Weed control
in soybeans in the tropics. In: S.R. Singh, K.O. Rachie,
and K.E. Dashiell. eds. 1987. Soybeans for the Tropics:
Research, Production and Utilization. New York, etc: John
Wiley & Sons Ltd. xx + 230 p. See p. 69-77. Chapt. 6.
• Summary: Contents: Introduction. Weed interference:
Critical period for competition. Methods of weed control: 1.
Cultural methods, including weeding by hand, draft animals,
and machines; tillage; mulching and crop rotation (important
because it helps prevent colonization by weeds that mimic
crops). 2. Biological weed control, involving the suppression
of weeds by insects, plants and microorganisms. Use of plant
pathogens (mycoherbicides) to control weeds in soybeans
has been highly successful in temperate agriculture. The
fungus Colletotrichum gloesporioides is now on the market.
3. Chemical control, though little has been published about
herbicide use in tropical Africa. 4. Preventive weed control,
one of the least costly options, uses measures to minimize
the movement of weed seeds from infested fields to clean
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ones. 5. Integrated weed control involves a mix of the above
methods.
In the tropics, weeds are the major pests of improved
cultivars, particularly food legumes such as soybeans.
They reportedly reduce yields 12-80%. Those commonly
associated with soybean are annual grasses, annual broadleaf
weeds, perennial grasses, and sedges. Weeds interfere with
crops by competing for nutrients, water and light. They
may also introduce allelochemicals into the habitat they
share with crops. Address: International Inst. of Tropical
Agriculture (IITA), PMB 5320, Ibadan, Nigeria.
1182. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY
research focuses on green soybeans as commercial frozen
vegetable. No. 37. Oct. p. 1-2.
• Summary: One of the most interesting articles and
innovative research on “green soybeans” [green vegetable
soybeans] in 40 years. “Certainly no other vegetable can
match soybeans for nutritional value. Green soybeans have
an average of 12% protein on a wet basis, compared to 7.6%
for lima beans and 5.4% for peas. Frozen soybeans in the
pod are regularly imported to Japan from Taiwan. Green
soybeans are even imported into the U.S. to meet the demand
from Oriental specialty food markets... Numerous highly
positive taste tests of green soybeans cooked after being
frozen indicate that the product could have wide appeal
eaten alone, used in frozen dinners and vegetable mixes,
or marketed as a specialty Oriental food product. The main
obstacles have been in harvesting and breaking open the
pods during processing.”
The results of 1986 field trials conducted in cooperation
with the Joan of Arc division of Pillsbury showed that
available green bean picking equipment could easily pick
60-70% of the immature beans in a single pass. This rate
compares closely to the results in commercial pea, green
bean, and lima bean operations. Ordinary field varieties,
rather than vegetable types, were found most suitable for
commercial harvesting. A combine type green bean picker,
model SP 6710GB, developed by the Frank Hamachek
Machine Co. of Kewaunee, Wisconsin, is effective in cutting,
harvesting, cleaning and depodding the beans in the field.
Harvesting of Hack and BSR 201 varieties took place about
80 days after planting during the R6 stage. The beans’
moisture content was 68-72%. The average yield was 2,000
kg/ha. Improvements are expected with more experience.
This work was also reprinted in Prairie Farmer
(Lombard, IL), March 15; Illinois Agri-News (La Salle, IL),
March 11.
1183. Agencia de Cooperación Internacional del Japón
(JICA). 1987. Estudio sobre cosecha macanizada de soya
en Santa Cruz [Study of mechanized harvest of soybeans in
Santa Cruz]. Santa Cruz, Bolivia. 69 p. [Spa]*

1184. Jowah, P. 1987. Cotton pesticide spray application
methods in Zimbabwe. In: Desiree L. Cole, ed. 1987.
Proceedings of the Workshop for the Southern Africa
Region on Basics of Soybean Cultivation and Utilization, 24
February–7 March 1986, University of Zimbabwe. Harare,
Zimbabwe: University of Zimbabwe. 199 p. See p. 141-47.
20 cm. [16 ref]
• Summary: “Summary: Present methods of pesticide spray
application are inefficient with much wastage. Research to
improve spray application and cover in cotton in Zimbabwe
is an ongoing exercise in the field and in the laboratory. The
result is improved efficiency of application which has partly
contributed to lower dosages of pesticides being used here.
“Introduction: Both ground and aerial methods of
pesticide spray application are in use on cotton in Zimbabwe.
The former method involves the use of knapsack and
hand-carried sprayers as well as tractor mounted-sprayers
while the latter involves the use of both fixed-and rotarywing aircraft fitted with either boom and nozzles or rotary
atomizers.
“On the basis of the quantity of spray mixture applied
per hectare the above mechanical sprayers can be classified
into high, medium, low and ultra-low volume usually
abbreviated to HV, MV, LV, and ULV. Like elsewhere,
the trend in Zimbabwe is to decrease the total volume of
application, and thus reduce the cost of carting diluent
(usually water) and the time required for application. The
choice as to which method to use depends to some extent
on the level of expertise of the farmer.” Address: Cotton
Research Institute, Private Bag 765, Kadoma, Zimbabwe.
1185. Macrobert, J.F. 1987. Plant populations, row widths
and seeding rates in soyabean production. In: Desiree
L. Cole, ed. 1987. Proceedings of the Workshop for the
Southern Africa Region on Basics of Soybean Cultivation
and Utilization, 24 February–7 March 1986, University of
Zimbabwe. Harare, Zimbabwe: University of Zimbabwe.
199 p. See p. 92-106. 20 cm. [39 ref]
• Summary: “Summary: Soyabean yield response to plant
population and/or row width is variable and is dependant
on plant morphology and growth habit, and the cultural
environment. Small, short season determinate plant types
would be expected to respond positively to increases in
plant density and decreases in row width whilst large, long
season indeterminate types appear best suited to moderate
population and intermediate row widths. Under good
growing conditions narrow rows would be expected to have
a yield advantage over wide rows and this is largely due to
greater solar radiation interception and more efficient light
utilization. However, where environmental stresses occur, for
example drought, nutrient stress, pests or lodging, there may
be little difference in yield between wide and narrow rows
but narrow rows should not yield less than wide rows.
“Narrow rows show further advantages over wide rows
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with higher pod clearances, less lodging and
less combine header losses. However, post
emergent weed and pest control with ground
equipment is generally more difficult in narrow
row soyabeans. Whatever system of plant
arrangement is used the objective should be
the establishment of a uniform, vigorous stand
that canopies completely by the early pod-fill
stage.” Address: Agriculture Research Trust,
P.O. Box MP84, Mount Pleasant, Harare,
Zimbabwe.
1186. Oliver, G.J. 1987. Soyabean economics:
Comparison of costs of various methods
of harvesting soyabeans in Zimbabwe. In:
Desiree L. Cole, ed. 1987. Proceedings of the
Workshop for the Southern Africa Region on
Basics of Soybean Cultivation and Utilization,
24 February–7 March 1986, University of
Zimbabwe. Harare, Zimbabwe: University of
Zimbabwe. 199 p. See p. 148-54. 20 cm.
• Summary: “Summary: An examination of the main costs of
various methods of harvesting soyabeans highlights contract
combining as being the most expensive method and likely to
be increasingly so. The various methods of hand harvesting
and particularly the hand fed P.T.O. bean thrasher, are viable
alternatives for those farmers who do not own a combine.
The development of the system of swathing and pick-up
combining promises significant reductions in harvesting
cost and a considerable increase in the efficiency of the
combining operation and its management versatility.
“Introduction: It is estimated that in Zimbabwe 1520% of the soyabean crop is harvested by hand, 25-30%
is contract combined and 50-60% is combined by farmerowned machines. There is a small portion, perhaps 2-5%,
which is harvested using one combination or another of hand
and machine.
“This paper compares briefly some of the costs of
harvesting by various methods and makes recommendations
for future investigation to improve harvesting efficiency and
to reduce, if possible, the cost per bag of beans harvested.
The rapidly changing cost of mechanisation and the rises
in the minimum wage will no doubt alter the relation of the
various methods examined as time goes by.” Address: Tillage
and Mechanisation Specialist–ART Farm, P.O Box 592,
Harare, Zimbabwe.
1187. Williams, Robert C. 1987. Fordson, Farmall, and
Poppin’ Johnny: A history of the farm tractor and its impact
on America. Urbana, Illinois: University of Illinois. ix + 232
p. Illust. Index. 24 cm. [345* ref]
• Summary: A superb, highly readable yet carefully
researched and analyzed history of the tractor in America.
“It is divided into two large sections. The first (chapters

1 through 6) trace the chronological development of the
tractor. The second (chapters 7 through 9) describe some
of the social and economic consequences of the tractor and
examines its impact on the farm and the individual farmer.
Contents: Preface. I. The Development of the Tractor.
1. The Roots of American Agricultural Technology. 2. The
Birth of the Tractor. 3. The Fordson Era. 4. Mass Production
and Mass Experimentation. 5. Of Cabbage Rows and Tire
Kings. 6. Refining the Already Workable Tractor.
II. The Impact of the Tractor on America. 7. Witches’
Promises. 8. Tractors and Giantism. 9. The Tractor: Farm,
Industry, and Society.
“Of all the farm implements, the tractor has had the
greatest impact on rural life.” “In one generation between
1920 and 1950, most farms in the United States changed
from dependence on draft animals to dependence on
mechanical power.” Clearly one of the most important
machines developed in the twentieth century, the tractor
played a pivotal role in the “great migration from the
countryside to the cities that began in the 1920s and
continued through the 1950s–a time when farm production
increased despite a decrease in the supply of farm labor.”
Wayne D. Rasmussen (1962) has argued that “there were
two major revolutions in American Agriculture: one occurred
when horses and mules replaced hand tools and human
muscle, and a second one when engines replaced equine
muscle.”
The early tractors were powered by steam from an
external fire source; thus they could be called “external
combustion engines.” Many were used primarily as a source
of power for threshing grains. They were large and unwieldy,
but by the early 1880s most were self-propelled. In about
1863, Henry Ford, at the age of 12 encountered such a steam
traction engine on a road near Detroit. It changed his life–and
the history of the tractor–for he was determined to improve
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on it.
In 1892 John Froelich built the first mechanically
successful gasoline tractor; it powered a thresher and pulled
the rig from the field.
Surprisingly it was World War I that sparked the rise of
the farm tractor in America. The European War caused an
enormous drain on America’s supply of horses, mules, and
farm labor.
Page 44: “Tractor promoters used the threat of shortages
to full advantage. Beginning in May 1917, Raymond Olney,
the editor of Power Farming, pleaded with farmers to use
tractors to release men for the armed services and to provide
the food the allies needed. Even non-farm journals sounded a
similar plea. Tractors were good for the nation, and farmers
who bought tractors helped win the war... By prodigious
exertion, U.S. tractor makers rolled out 62,742 units in
1917. That same year, Henry Ford launched the Fordson
tractor–the first tractor produced by automobile-style massproduction assembly line methods. He first committed to
make tractors in Britain, yielding to intense diplomatic
pressure from the British government which desperately
needed tractors for the wartime food effort. The Fordson’s
price tag of $750 f.o.b. was far below that of the competition,
and it sold well. In Jan. 1922 Ford slashed the price to an alltime low of $395. Ford’s output of tractors was impressive.
In March 1918, eighty units a day were rolling off the
assembly line, with production expanding toward a goal of
300 units per day by December 1918. In 1920 Ford boasted
that he had sold 100,000 tractors. That number represented
almost twice the number of tractors in use when the Fordson
was unveiled just 3 years earlier. During the 1920s Fordsons
probably accounted for more than half the tractors built in
America (p. 49).
Ford’s big competitor was International Harvester (IH),
whose main product was tractors. Cyrus H. McCormick,
grandson of Cyrus Hall McCormick (who in 1831 invented
the reaper) and later president of the family’s IH empire,
described the two warring companies as they went to battle:
“Ford was backed by the most popular commercial name of
the time and by the uncounted millions earned for him by his
epoch-making car; and he was trying to capture a business
with which he had no previous contact. International had
on its side many years of training gained from contact with
farmers, less capital by far, and utter inexperience with
defeat.
“The six-year fight will stand as an epic in industrial
competition, but in 1927 International finally surpassed Ford
in the number of tractors sold to farmers. By 1928, Ford
Motor Company discontinued building the Fordson in North
America, and virtually withdrew from the tractor industry.
International Harvester and the implement industry won
its desperate fight, but the victory came in the middle of a
severe agricultural depression. It was, like most victories,
the result of several strengths in the winner and several

weaknesses in the loser.
“Ford’s mechanical surrogate in the battle with
International was the Fordson tractor. At the time of its
introduction, the Fordson was a remarkable machine. Henry
Ford’s refusal to update his tractor–similar to his freezing
of the designs of the Model T and Model A–should not
be permitted to overshadow the real contribution of the
automaker’s little gray machine.
“In its brief lifetime, the Fordson accomplished
some notable feats. It imposed its configuration upon so
many tractors that the design came to be thought of as
the conventional pattern for tractors. It introduced mass
production into the industry for the first time, making tractors
economically attractive to large numbers of farmers. And
despite its ultimate failure, it accelerated the trend toward
carefully designed ‘automotive type’ engineering. Each of
these accomplishments merits explanation.”
“The Fordson was the first mass-produced tractor, and
all of its other attributes were really ancillaries to this fact.
Mass production changed the tractor itself, it revolutionized
the industry, and it made the tractor effectively available to
the farmer for the first time. Even after the harrowing threat
that the Fordson gave to his company, Cyrus H. McCormick
still acknowledged the credit due to the Fordson. ‘It is
questionable,’ he wrote, ‘if the business of making tractors
would have become a large scale industry had it not been
for Ford...In 1918, the manufacturing methods employed by
all tractor manufacturers were derived from implement and
not automotive standards, and they were hardly up to date in
terms of manufacturing progress.’ The Fordson changed that.
“Mass production and the Ford-Harvester price war
lowered the price of tractors to the point where a tractor cost
‘less than the price of a good team of horses.’”
“Perhaps the kindest obituary for the Fordson was
written long after the heat of rivalry had cooled. It was
written by one who could pensively reflect upon a noble,
fallen enemy. The Fordson, McCormick wrote, ‘would
operate successfully in so many conditions that huge
numbers were sold; but it failed in so many places that
ultimately farmers would have no more of it... The Fordson
was a perfect theoretical answer to an imperfect practical
problem.’
“By introducing mass production, the Fordson brought
down the price of the tractor to the point that a much larger
number of farmers could try using tractors. But it did not
issue in a perfectly adapted or even a mechanically perfected
machine. Rather, it increased the capital requirements
and market potential of the industry to a point that
such improvements were imperative. And it intensified
competition to the point that further innovation was virtually
inevitable” (p. 56)
The early tractors were designed mostly for pulling
plows; they were not designed for row crops. Address:
Clarendon, Texas.
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1188. Reeve, Stewart. 1988. Pioneers trailblaze ridge till
techniques. Soybean Digest. Jan. p. 28e, 28h.
• Summary: In 1967 John Alexander began ridge tilling
on his 300-acre eastern Indiana dairy farm. “Today he is
regarded as the first person east of the Mississippi River to
adopt ridge tillage successfully.”
“The planter doubles as the only tillage tool as it scrapes
the crop residue and roots from top of the old 4-inch to
6-inch tall ridge and plants directly into the row.
“The method lets you plan earlier... With less tillage, the
system reduces fuel and machinery expenses and saves time
and labor.”
Note: This is the earliest document seen (June 2020)
that uses the term “ridge tillage” or the term “ridge till”
(regardless of hyphenation).
1189. Kohn, Florrie. 1988. A scout in the sky. Soybean
Digest. Feb. p. 24n, 24p.
• Summary: From more than 500 miles straight up, satellites
can detect growing patterns in your crops that may alert
you to a stuck irrigation nozzle, a skipped band of fertilizer,
or inadequate drainage. Many costs associated with using
satellite-generated information are dropping.
1190. Soybean Digest. 1988. Seed for thought: A new era
dawns. Feb. p. 6.
• Summary: U.S. farmers have experienced two dramatic
eras during the past 50 years. In the 1930s, mechanical
horsepower began replacing horse-powered farm equipment.
During the 1950s, chemical fertilizer and pesticides were
introduced. Both eras resulted in increased efficiency and
productivity as farmers substituted capital for labor. But
agriculture is beginning to enter another era–biotechnology.
Crops that are resistant to certain insects, diseases and
herbicides hold the most immediate promise of returns from
this research. One in every 46 Americans lives on the farm.
Farmers represent 2.2% of the nation’s population; in 1920,
they accounted for nearly 30%. Today, about half of the farm
population is located in the Midwest, 29% in the South, 14%
in the West, and 6% in the East.
1191. Taylor, Owen. 1988. Equipment of the future–Hightech enhances horsepower. Soybean Digest. Feb. p. 33-34.
• Summary: “Increasingly, machinery manufacturers are
adapting computer technology to farm equipment... the new
technology will improve fuel efficiency, allow faster running
speeds and perhaps free the driver from making small
operating decisions.”
Electronic fuel injection likely will become a common
component on diesel engines. Electronic draft control
“measures the pull exerted by ground-engaging implements,
then automatically fine-tunes the implement depth for top
efficiency.”

1192. Little, Sybil. 1988. Soybeans: A food for our times.
Oakland Press (Pontiac, Michigan). March 16. See also p.
D-3. “Soybeans bring variety and good health to the table.”
• Summary: Recently, a soybean buffet was held, re-creating
the soybean menu served at the Ford Exhibit of the Century
of Progress on Aug. 17, 1934. It was part of a celebration of
the 125th anniversary of Henry Ford’s birth. Included on the
menu were soybean products–cheese, crackers, croquettes,
buttered green soybeans, pineapple ring with soybean cheese
and dressing; bread, biscuits, soybean butter, soybean crust
on an apple pie, soybean milk, soybean coffee, assorted
cookies and cakes and candy. Ford’s personal baker, Jan
Willemse, now in his 80s, supervised the affair.
Ford had an intense interest in agriculture; some say
he did more for agriculture than he did for the automobile
business. his roots were in farming and his unwritten mission
was to ease the burden of the farmer’s life. His Fordson
tractor revolutionized agriculture as the Model T had done
for transportation. In 1932, Ford issued orders to concentrate
on soybean research. George Washington Carver began
studying the soybean in 1904 at the Tuskegee Institute in
Tuskegee, Alabama.
1193. Wilson, Larry. 1988. Green soybeans alternative crop.
News (Robinson, Illinois). April 16.
• Summary: Green soybeans also have tremendous potential
in frozen dinners and vegetable mixes or marketed as a
specialty Oriental food product. The main obstacles, though,
have been in harvesting and breaking open the pods during
processing. However, the new combine-type sheller not only
cuts and harvests, it also depods and cleans the beans in the
field. The trials were conducted in collaboration with Green
Giant on a two-acre test plot near Belvedere, Illinois. The
average yield for these preliminary tests was about 2,000
pounds per acre.
1194. Mangold, Grant. 1988. Bytes & beans: AGNET to shut
down this month. Soybean Digest. Dec. p. 21.
• Summary: The granddaddy of electronic information
networks will cease operation after 13 years of service.
Rising costs and competition from other networks and
powerful new programs brought about the decision.
Interactive information networks have had a difficult time,
as many farmers seem to prefer the quick access to passive
systems, such as Dataline, Professional farmer’s Globalink
or Farm Bureau’s Acre-Satellite. Doane’s AgLine and
AgriData’s Agridaily are interactive services still on the
market.
1195. Keene, Paul; Seymour, Dorothy Z. 1988. Fear not
to sow because of the birds: essays on country living and
natural farming from Walnut Acres. Chester, Connecticut:
Globe Pequot Press. viii + 151 p. + [16] p. of plates. Illust.
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23 cm.
• Summary: A superb collection of essays written by Keene
from 1949 through 1986. They are organized by the four
seasons, starting with winter and ending with fall. Within
each season they are not in chronological order.
The title comes from an “inscription found on an old
tombstone in a country churchyard. We have adopted it as
our farm motto. We have tried to sow enough for birds and
people, and then to move through our days trustingly.”
Edited by Dorothy Z. Seymour. Signed by the author.
Dedication: “In loving memory of Betty, who for so many
years shared the radiant journey.”
Contents: Foreword. by Dorothy Z. Seymour. Preface,
by Paul Keene. Prelude, “Inspiration by Gandhi,” by Paul
Keene. The four seasons at Walnut Acres: Essays from
winter, from spring, from summer, from fall.
The photo section, on unnumbered glossy pages, appears
between pages 88 and 89. Prelude: (1) Paul standing at
a blackboard. “Dissatisfied with a conventional life as a
college math instructor, I traveled to India seeking inspiration
and to discover my desire to live close to nature.” (2) Paul
and Betty standing together in Indian attire; “Not long after
our marriage, Betty and I both teach at Woodstock School
near Mussoorie, India, in the foothills of the Himalayas. It is
the custom to wear Indian attire for special occasions.” (3)
Three generations of Keenes. “In 1946, eager to begin a new
life, we buy the farm called Walnut Acres. Daddy Morgan,
Betty’s father, comes to us after forty-five years of mission
work in India. (Left to right: Marjorie Ann, Paul, Daddy
Morgan, Ruth Carol, Betty, and Lassie).
Winter: (4) A road running between trees in snow. On
one tree is a sign: “Walnut Acres.” “The black walnut trees
that abound on our farm were thought by the early settlers to
be signs of a good limestone soil.” (5) A stack of cut wood,
Paul and a tractor. “At first we heat and cook with wood
only. I saw fallen tree branches by hand, then use the circular
saw on the back of the tractor to cut the wood into usable
pieces.”
(6) A small arched bridge over a creek in deep snow. “In
the winter we can look out of our house at the one-hundredyear-old farm lane, too narrow for modern traffic, and the
snow-covered stream that meanders by its side.” (7) A horse
and carriage by a building. “Curbside service: Pull right up
to the entrance of our very first store, next to this Amish
buggy. Only natural foods are produced and sold here.” (8)
Two Keene daughters standing on thick chunks of ice. “After
a hard winter ice piles up on the banks of Penns Creek. (Left
to right: Jocelyn and Ruth Carol). (8) A white duck and
dark dog by a tree. “Ralph the duck falls in love with Tinker
the dog, but Tinker holds only disdain for this untoward
development.” (9) A white, two-story farmhouse surrounded
by snow. “In winter the snow cover is deceiving. Multitudes
of living things quietly prepare to rise again.”
Spring: (10) “Sharing beats shearing: Some lambs are

rejected by ewes and must be bottle-fed. The little shepherd
here is Ruth Carol, our second daughter.” (11) Paul shearing
a lamb. “The shepherd shears his woolly friend in spring.
We send the fleeces to a blanket mill, where they are woven
into soft, beautiful blankets.” (12) “With our first tractor I
prepare to work the fields for our first spring crops.” (13) “A
horse appreciates a whole ear of dried corn, especially when
offered by a tiny child (Ruth Carol).” (14) “For years we do
all our farm work with two teams of horses. Here the big,
gentle Belgians, Mollie and Prince, are directed by our first
daughter, Marjorie Ann, at age four or five.” (15) In early
spring a flowering fruit tree stands in a field of grain that was
planted during the preceding fall. (16) Many buildings on
the farm: “On a fine spring day during the early years, I gaze
with a strong feeling of kinship over the rich, rolling fields.
Penns Creek lies in the background.”
Summer: (17) “Helpers George Richard and Richard
Nellis haul early crops of peas to the viner by wagon.
Pitchforking vines, pods, and all is an arduous job.” (18)
“Peas and vines are fed into the machine hopper and drawn
into the viner. Revolving paddles inside a large drum beat
the pods until they open. Peas fall into containers; spent
vines fall off the far end and will become compost. We try
to return to the soil everything usable that springs from the
soil.” (19) “Our helper Bill Newby prepares to cultivate
rows of corn with Mollie and Prince and the old cultivator.”
(20) “Cultivating carrots and beets in stony soil is difficult.
Here Ab Bojarsky leads a horse between the narrow rows
while I manipulate the cultivator.” (21) A little girl standing
outdoors. “Our third daughter, Jocelyn, ponders life’s
glories.” (22) “Our bees, whose attention I divert here with a
bellows-type bee-smoker, are never fed sugar. Enough honey
is left in the comb to sustain the hive through the winter.
(23) A log cabin. “The old log springhouse, once home for
an early settler’s family, serves as the family refrigerator for
many a year and finally becomes my hideaway.” (24) “At
times the road leading to Walnut Acres disappears beneath
swollen waters. Because of too little advance warning, the
foodstuffs stored on the lower floor of one of our barns
are ruined this day under four feet of surging water.” (25)
“Horses return from the field and take in huge draughts from
the old wooden water trough; sheep huddle in the hog-pen
shade; chickens peck endlessly, living a natural life close
to the soil–all happens under the observing eye of Lenore
Keene, our niece.
Fall: (26) For many years we make our own apple
butter outdoors in a great cauldron, boiling down the cider
and apples in the midst of exquisite scents. (Left to right:
Paul, Ruth Carol, Marjorie Ann, and our friend Kit Haines).
(27) “In fall the field corn is ready for harvesting. At first
we do it all by hand, one ear at a time. Then we get our first
corn picker. Tractor drawn, the picker pulls each ear from
the stalk and husks it. The elevator carries the husked ears
above, then drops them into the truck bed.” (28) “I maneuver
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our McCormick-Deering reaper-binder as it cuts and ties
the sheaves of ripened grain.” (29) “Fodder for the cattle
is hauled from the field along with Marjorie Ann (left) and
Ruth Carol, who like to hitch a ride.” (30) “In our early days
we harvest all vegetables either by hand or with the aid of
a simple potato-digging device.” (31) The family enjoys
a Sunday afternoon wagon ride around the farm with the
cousins. (Left to right: Daddy Morgan, niece Winnie Keene,
sister-in-law Elsa Keene, Betty, Ruth Carol, Marjorie Ann,
Paul, nephew Jim Keene, and niece Lenore Keene).
Published first in the popular Walnut Acres catalog sent
to mail-order customers throughout North America, Keene’s
homey columns trace the history, philosophy and evolution
of Walnut Acres and the organic farming movement over the
last half century.
Note: Everything about Walnut Acres–except its sad
end–and Paul & Betty Keene is inspiring. Address: Penns
Creek, Pennsylvania.
1196. Soskin, Anthony B. 1988. Non-traditional agriculture
and economic development: The Brazilian soybean
expansion, 1964-1982. New York, NY: Praeger Publishers.
xiii + 160 p. Index. 24 cm. [73 ref]
• Summary: This book is based on the author’s 1986 PhD
thesis from the University of Illinois at Urbana-Champaign.
Contents: Preface. 1. Research area and objectives
of study. 2. Review of literature. 3. Brazilian agricultural
policy. 4. The development of the Brazilian soybean
industry. 5. Micro impact–primary introduction. 6. Micro
impact–secondary introduction. 7. Soybean expansion–
macro impact. 8. Foreign trade aspects. 9. Summary and
conclusions. Appendix. References. About the author
Tables: 1-1. Brazil: Economically active population.
1-2. South America: Land area, population and GNP. 3.1
Indexes of total output of principal crops; Brazil, 1948-1967.
3-2. Relative shares of the beneficiaries of credit under
the minimum price policy according to region, 1967/68 to
1975/76. 3-3. Geographical distribution of credit under the
minimum price policy, 1967/68 to 1975/76. 3-4. Soybeans:
Relative shares of production financed under the minimum
price policy of total production in selected states. 3-5.
Indicators of agricultural credit, 1960-74. 3-6. Growth of
agricultural output and total credit flows to agriculture,
1969-70. 3-7. Implicit credit subsidies transferred to the
agricultural sector through the rural credit portfolio, 197181. 3-8. Rural credit in Brazil, estimated nominal and real
rates of interest, 1960-76. 3-9. Crop credits to producers and
cooperatives, by type and region, 1978. 3-10. Rural credit:
Proportion of loans according to production lines. 3-11.
Distribution of fertilizer consumption by crop, 1975-77.
3-12. Distribution of fertilizer consumption by region, 196578. 3-13. Brazil: Wheat production, 1960-82. 3-1. Brazil:
Wheat production by state, 1960-80. 4-1. Soybean: Area,
yield, production, and growth: Brazil, 1960-82. 4-2. Soybean

area planted: Rio Grande do Sul and Brazil, 1952-62. 4-3
Brazilian production of soybeans by state, 1960-82. 4-4.
The contribution of soybeans to the agricultural economy
of Rio Grande do Sul. 4-5. The contribution of soybeans to
the agricultural economy of Parana. 5-1. Brazil: Growth of
arable crop area. 5-2. Area, production and yield of Brazil’s
main crops, 1962 and 1982. 5-3. Changes in production, area
and yield, 1962-82. 5-4. Brazilian production of soybeans,
1962-82. 5-5. Brazil farm structure: Distribution of farms,
1970 and 1980. 5-6. Rio Grande do Sul: Farm structure and
soybean plantings. 5-7. Parana: Significant crops, 1960-80.
5-8. Brazil: significant crops, 1960-1980. 5-9. Rio Grande
do Sul: Significant crops, 1970 and 1980. 5-10. Rio Grande
do Sul: Soybean expansion and changes in domestic staple
plantings, arable land and pasture, 1970 and 1980. 5-11.
Parana: Significant crops, 1970 and 1980. 5-12. Parana:
Soybean expansion and changes in domestic staple plantings,
arable land and pasture, 1970 and 1980. 5-13. Mato Grosso
do Sul: Land use, 1975-80. 5-14. Annual rates of growth for
main crops showing contribution of area and yield to growth
and production. 5-15. Estimated fertilizer consumption,
1970-80. 5-16. Growth of fertilizer consumption, 1970-80.
5-17. Mechanization: Tractors and area planted, 1960-80.
5-18. Brazil: Distribution of tractors, 1960-80. 5-19. Brazil:
Rural and urban population, 1970 and 1980. 5-20. Brazil:
Changes in population, 1970-80. 5-21. Rio Grande do Sul:
Urban and rural population, 1960-80. 5-22. Parana: Urban
and rural population, 1960-80. 6-1. Brazilian soybean
output and crush, 1960-82. 6-2. Soybean crush capacity and
utilization. 6-3. Soybean crushing capacity by size of firm
in four states, Brazil, 1977. 6-4. Crushing capacity by state,
1983. 6-5. Implicit crush margins and export prices, 1970-77.
6-6. Domestic consumption of soybean oil and meal, 196082. 6-7. Apparent consumption of edible vegetable oil, 196078. 6-8. Poultry meat production and consumption, Brazil,
1964-83. 7-1. Brazil economic performance: Gross Domestic
product by economic activity at factor cost (current prices).
7-2. Brazil economic performance: Gross domestic product
by economic activity (1980 prices). 7-3. Brazil trade balance:
Structure of exports, 1964-80. 7-4. Brazil trade balance:
1960-82. 7-5. Brazil trade balance: Structure of imports,
1964-80. 7-6. Measures of inequality for three regions of
Brazil, 1970 and 1980. 7-7. Non-income indications of
well-being: Literary rates, 1970 and 1980. 7-9. Non-income
indications of well-being: Water and sewerage, 1970 and
1980. 7-10. Government expenditures and annual flow
of subsidized credit: Brazil, 1970-77. 7-11. Geographical
distribution of farms and land in farms: Brazil, 1980. 7-12.
Distribution of rural credit according to region: Brazil, 1978.
8-1. World production of soybeans, 1948-82. 8-2. Soybeans
and products: World market shares, 1964-82, exports. 8-3.
World market and Brazil’s share of soybeans and soybean
products as total value of exports, 1964-80. 8-4. Soybean
and products: World market shares in soybean equivalents,
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1960-82. 8-5. Shares of soybeans as a percentage of total
exports of agricultural product exports, 1960-82. 8-6.
Brazil: Domestic and export market shares of total soybean
production, 1960-82. 8-7. World market for soybeans and
soybean products: Imports. 8-8. Growth in world demand
for soybean products, 1964-82. 8-9. Soybean exports from
Brazil by destination, 1965-82. 8-10. Soybean meal exports
from Brazil by destination. 8-11. Soybean oil exports from
Brazil by destination. 8-12. Brazilian soybean and soybean
derivative exports: Distribution by region. 8-13. Distribution
of exports by region: Soybeans and soybean derivatives (sum
of all products). Figures: 4-1. Brazil: Production of soybeans
by state. 8-1. World production of soybeans and Brazil’s
share. Address: Univ. of Illinois at Urbana-Champaign.
1197. Ojha, T.P. 1989. Mechanization of soybean crop
production in India. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 658-66.
• Summary: About 900,000 ha of soybeans were planted
in Madhya Pradesh last year. The crop is sown in the kharif
(rainy season) fallow as a rainfed crop. Due to the great
demands for oil in India and for meal for export, soybean
crushers pay farmers a good price for the crop. Address:
Director, Central Inst. of Agricultural Engineering, Bhopal,
India.
1198. Tiwari, S.P.; Bhatnagar, P.S. 1989. Minimising podshattering in soybean. Indian Farming 34(6):23-34. Sept.
Series 2.
• Summary: Pod-shattering is the “opening up of pods and
dispersal of seeds at the time of maturity before as well as
during harvesting of the soybean crop.” During shattering
the beans pop out of the pods. “Pod shattering is aggravated
if there are rains followed by dry weather at the time of
harvesting.
“Reasons for pod-shattering: Genetic endowment
of a variety. Delayed harvesting. Mono-variety culture
necessitating en bloc harvesting in a short span of time.
Dependence on and scarcity of labour for harvesting. Nonavailability of a dependable soybean reaper / harvester
especially to medium and small farmers. Unfavourable
weather conditions shortly before or during harvesting. Lack
of technical know-how especially among inexperienced
soybean farmers.
Each reason requires its own remedy. For example,
the use of shatter-resistant or tolerant varieties. Address: 1.
Geneticist; 2. Director. Both: National Research Centre for
Soybean (ICAR), Khandawa Rd., Indore 452 001 (M.P.),
India.
1199. Bryan, Ford R. 1989. The Fords of Dearborn. Revised
ed. Detroit, Michigan: Harlo Press. 301 p. 1st ed. 1987. [23
ref]

• Summary: Chapter 19, titled “Henry Ford’s friend–Dr.
Carver,” discusses Ford’s work with farming and soybeans
and the Carver Laboratory at Dearborn.
“Henry Ford was intensely interested in agriculture,
although he seems to have been somewhat at odds with the
horse and the cow. As soon as Mr. Ford began to realize
a significant profit from the manufacture of automobiles
(1909), he began to buy land and operate farms in the
Dearborn area. With money to spend, he immediately
accelerated his experiments with a farm tractor designed to
replace the horse, and with a large ultra-modern dairy farm,
started experiments with milk and milk products.”
“When the Dearborn Water Works ceased pumping
water in the early 1930s, Mr. Ford was concentrating on
Greenfield Village. Within the Village grounds a chemical
laboratory and a greenhouse were built... Robert Boyer
was put in charge of the Chemical Plant. Mr. Ford’s stated
objective was to ‘find industrial uses for farm products...
In a separate building near the Engineering Laboratory
in Dearborn, Dr. Edsel Ruddiman, Henry’s boyhood
schoolmate, was working with wheat, soybeans, carrots and
tomatoes to ‘make milk without a cow.’
“In 1932 [sic, Dec. 1931], Mr. Ford issued orders to
concentrate on the soybean. His tractors began to plant and
harvest thousands of acres. In a 25-acre field on Greenfield
Village property some 500 experimental varieties of
soybeans were grown. In September, 1932, Dr. Ruddiman
and Mr. Boyer attended the American Soy Bean Association
Convention in Washington, D.C. That year the Village
Chemical Plant was extracting six tons per day of soybean
oil. The Rouge started with twenty-four tons a day, followed
by Milan and Saline Plants. These industries utilized the oil
in making paints and plastics. The small Village Plant led the
parade, however, with soybean milk, bread, ice cream and
an experimental plastic car (chassis excluded). The soybean
foods became standard fare at the Ford plant cafeterias and at
Ford Hospital. The ice cream–most delicious–was for years
sold as Del(icious) Soy(bean) Topping.
“In May, 1935, Mr. Ford hosted the First Dearborn
Conference of the National Farm Chemurgic Council. This
was the charter meeting of some 300 agricultural chemists
who, in Mr. Ford’s replica of Independence Hall, signed a
‘Declaration of Dependence Upon the Soil.’ Again, in 1936,
the same group met in Dearborn and Dr. Carver, then the
Director of Research at Tuskegee Institute, was invited to
attend. Mr. Ford visited with him in his suite at the Dearborn
Inn. This is perhaps the first time the two had met in person.
Dr. Carver now had a very competent research assistant, Mr.
Austin W. Curtis, Jr...
“Mr. Curtis spent a summer (ca. 1940) in Dearborn
working with Robert Boyer in The Soybean Laboratory.
During these years, reports of research being conducted
in Dearborn by R.H. McCarroll, Robert Smith and Robert
Boyer were being forwarded to Dr. Carver...
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“The Fords traveled to Tuskegee in March, 1941, where
Henry and Clara dedicated the Carver Museum, inscribing
their names in the cement and donating soybeans and a
variety of soybean plastic car parts to be placed in the
cornerstone.”
In July 1941 Carver visited Ford in Dearborn. A log
cabin replica of Carver’s birthplace was dedicated. On 21
July 1942 a laboratory building on 8.3 acres on Michigan
Ave. was dedicated by Dr. Carver. Initially named the
“Nutritional Laboratory” of the Ford Motor Co., it later
became better known as the Carver Laboratory. Outside
the building a greenhouse was added and the land beside
the building was planted to corn, soybeans and potatoes.
“Both Dr. Carver and Mr. Ford were firm believers in natural
foods.” The Laboratory, which eventually housed a staff of
25 under Mr. Robert A. Smith, went into volume production
of soybean milk and ice cream. On 5 Jan. 1943 Dr. Carver
died in Tuskegee.
The Carver Laboratory operated for at least a while after
1945 when Robert Smith left to go into business for himself,
and Clem Glotzhober took charge. After Mr. Ford died in
1947 the building was essentially abandoned. Address:
Dearborn, Michigan.

varieties in each place. He was at Utah State University
at Logan working as Professor of Crop Production and
Extension Agronomist. He is not aware of anyone else in
Utah have conducted soybean trials before or after him.
His results were published in the Agricultural Experiment
Station Annual Report for those two years. All the soybeans
were grown on furrow irrigated land. The main problem
was harvesting; the combines picked up too much dirt as
they tried to harvest the soybeans growing low on the stems.
Yields were acceptable, averaging about 30 bushels/acre,
with some in the 40s. The funds for this particular project
were independent of any other crop funds. Another factor
that made soybeans uncompetitive with alfalfa, barley, and
wheat was there were no soybean processing plants in Utah.
Note: The Extension Publications library (phone:
801-750-2206) has been unable to find Prof. McAllister’s
publications or any other publications on soybeans in Utah.
Address: St. George, Utah. Phone: 801-628-5880.

1200. Bhatnagar, P.S.; Tiwari, S.P. eds. 1990. Technology
for increasing soybean production in India. NRCS Technical
Bulletin (Indore, India) No. 1. 54 p. Feb. Illust. 25 cm.
• Summary: Contents: Foreword I, by M.V. Rao.
Foreword II, by R.S. Paroda. Preface, by P.S. Bhatnagar.
1. Introduction, by P.S. Bhatnagar. 2. Production and
productivity constraint analysis, by P.S. Bhatnagar and
S.P. Tiwari. 3. Augmenting soybean production, by P.S.
Bhatnagar and S.P. Tiwari. 4. Production technology, by
S.P. Tiwari and P.S. Bhatnagar. 5. Soybean seed production,
by P.S. Bhatnagar. 6. Major diseases of soybean, by A.K.
Shukla. 7. Insect-pests of soybean, by A.N. Sharma. 8.
Soybean utilization, by Nawab Ali and P.S. Bhatnagar. 9.
Improved agricultural implements for soybean cultivation,
by N.S.L. Srivastava.
The chapter on soybean utilization discusses soypaneer
(tofu, with a description of how to make tofu at home),
defatted soyflour, fullfat soyflour, and how to fortify wheat
flour with soya in villages by mixing 10% clean soybeans
with the wheat before it is ground into flour by a burr mill.
Address: National Research Centre for Soybean (NRCS,
ICAR), Khandawa Rd., Indore 452 001, Madhya Pradesh,
India.

1203. Isern, Thomas D. 1990. Bull threshers and bindlestiffs:
Harvesting and threshing on the North American plains.
Lawrence, Kansas: University Press of Kansas. xiii + 248 p.
Illust. 24 cm. *
• Summary: The word “bindle” is derived from “bundle.”
In the argot of tramps and hoboes, a bindle stiff (the term
was first used about 1901) is a hobo, especially one who
habitually carries his clothes and/or bedding in a bundle. In
Australian slang, such a hobo might be called a “swagman.”
Address: North Dakota State, Dep. of History.

1201. McAllister, Devere. 1990. Soybean variety trials in
Utah (Interview). SoyaScan Notes. Nov. 30. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: In 1973 and 1974, when the price of soybeans
went sky high, roughly doubling, he ran soybean variety
trials in about 10 different places in the Utah, using various

1202. Thiele, G. 1990. Small farmer mechanization in
Bolivia: A failure of farming systems research? Inst. of
Developmental Studies, Univ. of Sussex, Discussion Paper
No. 281. 41 p. [48 ref. Eng]*

1204. Semi-log graph of Ford Motor Co. total U.S. vehicle
sales (cars, trucks, and tractors) 1903-1953 (Overview).
1990. Lafayette, California. 1 p. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: See next page. The period of Fird’s most rapid
vehicle sales was from 1905 to 1923–the years when Ford’s
Model T reigned supreme and the Ford Motor Co. was the
No. 1 seller of motor vehicles in the United States.
Source of data: Nevins & Hill. 1963. Ford: Decline and
Rebirth 1933-1962. Vol. 3, pages 478-479. Address: Founder
and Director, Soyfoods Center, Lafayette, California.
1205. MacLeod, John A. 1991. The history and rapid rise
of soybeans on Prince Edward Island, Canada (Interview).
SoyaScan Notes. April 12. Conducted by William Shurtleff
of Soyfoods Center.
• Summary: John, whose main interest is in soils, arrived
at his present work on Prince Edward Island (PEI) in the
fall of 1971. He has been told (but has never been able to
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verify it) that during the 1930s or 1940s a little soybean
evaluation was conducted on PEI. The station librarian
may be able to find something published on this. He is
quite sure that soybeans arrived on PEI in the early 1970s.
The testing of early varieties at that time was conducted by
J. Brian Sanderson; he would have written up the results
which would have been published in the Station’s Research
Summary. John has never heard of soybeans being grown in
the Northwest Territories. In 1978 soybeans first started to
be grown commercially on PEI; it was a cooperative project
involving three private farmers and the experiment station.
The crop did well and was used for seed to grow a bigger
crop the next year.
A new era for soybeans in the Canadian Maritime
Provinces began in the 1970s when Mr. Jerry Smeltzer,
who was working at the Kentville research station in Nova
Scotia, evaluated some varieties developed/bred by Dr.
Harvey Voldeng, Canada’s leading soybean breeder at the
Agricultural Canada Central Experimental Farm, Ottawa,
Ontario, Canada. Mr. Smeltzer has retired and is living in
Kentville.
The big change in the soybean situation has been in the
last 5-10 years with the introduction of some early varieties
that have cold tolerance. The first promising variety was
Maple Presto, which was very early maturing but a little
low yielding. From that they learned that tolerance to cold
was more important than earliness. New varieties, which
are much better than Maple Presto and Maple Ridge, have
taken soybeans from a “nothing crop” on PEI five years ago
to an extremely important expanding acreage crop today.
About 6,000 acres of soybeans were grown on PEI last
year. The new varieties are Maple Isle and Maple Amber
(developed by Dr. Voldeng), KG-20 (from King Grain),
Baron, and Bicentennial (from the breeding program at Univ.
of Guelph). Production guides for soybeans in the Atlantic
Region, a soybean production bulletin, and a general crop
production guide have been published. Statistics Canada
still does not recognize soybeans as a crop here, so there are
no good statistics, but there are estimates. These should be
available at his station’s library. 1985 was a very good year,
and 1990 was even better. The soybeans are harvested as
seed with a standard grain combine (using a different flexible
header), roasted (for non-ruminants), then ground, mixed
with minerals, and fed to livestock, mainly hogs, together
mainly with barley. The arrival of the roaster played a major
role in helping the crop to grow. Soybeans are not hogged
down because the beans ripen too late in the fall and the hogs
are all housed.
Note: R.K. Downey, head of the Oilseeds Section,
Agriculture Canada Research Station, Saskatoon,
Saskatchewan, notes that Prince Edward Island has a very
desirable climate and is a highly sought after summer resort
area. The soils are very fertile and deep. Soybeans have not
become a larger crop there mainly because of the difficulty

of transporting a small amount of seed to a crusher or a
major livestock market. Address: Research Scientist, Soils &
Crops, Agriculture Canada, Charlottetown Research Station,
P.O. Box 1210, Charlottetown, PE C1A 7MB, Canada.
Phone: 902-566-6848.
1206. Hsieh, Chin-Cheng; Su, Chung-Sheng. 1991.
Management inputs and mechanical harvesting of vegetable
soybean in Taiwan. In: S. Shanmugasundaram, ed. 1991.
Vegetable Soybean: Research Needs for Production and
Quality Improvement. Taipei, Taiwan: Asian Vegetable
Research and Development Center (AVRDC). 151 p. See p.
61-64. Proceedings of a workshop held at Kenting, Taiwan
29 April–2 May 1991. [11 ref]
• Summary: Contents: Abstract. Introduction. Seeding and
fertilizing machine. Harvesting machine. Threshing machine.
Separating machine. Materials, installation and methods
[for each of the 4 machines]. Results and discussion. In
1985 researchers at AVRDC in Taiwan started research on
mechanical harvesting of vegetable soybeans. They have
developed two- and four-row reciprocating mower-type
commercial models. The damage rate of the pods is 1.0%,
with a field loss of less than 4%. They found that the most
suitable velocity for a feeding chain is 0.72 meters/second,
and the optimum angular velocity for a threshing cylinder
is 400 rpm with an effective diameter of 36 cm (14.2
inches). To protect the pods from mechanical injury, they
developed two types of rubber threshing teeth. They also
developed a reciprocating vibration-type separating machine
to pick out pods containing only one seed. Address: Dep. of
Agricultural Machinery Engineering, National Pingtung Inst.
of Agriculture, Pingtung, Taiwan.
1207. Lumpkin, Thomas A.; Konovsky, John. 1991. A
critical analysis of vegetable soybean production, demand,
and research in Japan. In: S. Shanmugasundaram, ed. 1991.
Vegetable Soybean: Research Needs for Production and
Quality Improvement. Taipei, Taiwan: Asian Vegetable
Research and Development Center (AVRDC). 151 p. See p.
120-40. Proceedings of a workshop held at Kenting, Taiwan
29 April–2 May 1991. [187 ref]
• Summary: Contains the best bibliography of Japaneselanguage documents about edamame seen to date, found and
compiled mostly by Konovsky.
Contents: Abstract. Introduction (and history). Trends
in production and demand. Trends in research: Agronomy,
biochemistry and plant physiology, breeding and germplasm,
harvesting and processing, statistics and marketing, plant
pathology. Research information. Apparent research needs:
Agronomy, biochemistry and plant physiology, breeding
and germplasm, harvesting and processing, plant pathology.
Conclusion. Acknowledgments.
Early references to immature soybeans (nama daizu,
later aomame) appear in the 8th century A.D., when it is
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described as one of the sacred food offerings used in Shinsen,
mentioned in the record book of a royal treasure house
called the Shosoin in the capital city of Nara*. Aomame
is mentioned in the Engishiki, a guide to the conduct of
government and religious affairs, published in 927 A.D.
[Heian period] (Igata 1977). Later, in 1697, cultivation
methods for vegetable soybeans were published in the book
Nogaku Zensho [A Complete Book of Farming].
“In Japan, the earliest forms of immature vegetable
soybeans were called eda-nari-mame (branch-fruiting-bean)
or azemame (rice-bund bean)* and were probably not well
distinguished by the characteristic sweet, savory flavor of
current edamame until the Kamakura period (1192-1336)
or later, when they became part of Buddhist cuisine. By the
middle Edo period, vegetable soybean harvest had advanced
from October to August and farmers’ wives began selling
boiled stems with attached pods on the streets of Edo (early
Tokyo), particularly during the Festival of the Dead (Obon)
in August. At that time, vegetable soybean began being used
as it is today, i.e. as a snack food, hors d’oeuvre, or appetizer,
usually with alcohol consumption, which explains one of
its English nicknames: Beer Bean. (* Source: K. Yamauchi.
1990. “Travels to Study Riddles: Edamame” Nozogaku no
Tabi: Edamame. July 27. TV Mook, NTV/YTV, Japan. Note:
Shinsen is ritual preparation of food to purify the body).
“The dramatic increase in affluence and beer
consumption following the Meiji Restoration in 1868 can
be partially attributed to a large-scale import of European
technology, including German technology for beer
production. The culture which centered around drinking and
snacking expanded, creating a strong demand for vegetable
soybeans. The saltiness of the beans is thought to be the
perfect complement to beer. The increase in vegetable
soybean consumption resulted in it gaining the attention of
agricultural and food scientists, and the development of over
400 varieties. Vegetable soybean has now become so distinct
from soybeans in the minds of urban consumers that most do
not recognize it as the same species as soybeans.
“Demand for vegetable soybean in Japan is thought to
have evolved through four phases in society, in addition to its
routine use by farm families. The first was a sacred offering
to the Kami during the Nara period (Shinsen), the second
as a food for religious purification during the Kamakura
period (Shojin Ryori), the third as popular street fare among
the Samurai during the Edo period, and the fourth, after the
Meiji Restoration in 1868, when it became the most popular
accompaniment for beer. Figure 1, a graph, shows that the
meteoric rise in vegetable soybean consumption closely
parallels the increase in beer consumption in Japan because
of the complementary nature of the saltiness of the vegetable
soybeans and the taste of beer.”
“The second major impetus to vegetable soybean
production was the spread of refrigeration, first to the
commercial sector, especially to bars and beer gardens in the

post-war period, and later to the residential sector in the late
1960s and early 1970s when household refrigerators became
widely used. The commercial sector currently uses about
65% of frozen vegetable soybean, while the residential sector
uses about 35%. The year-round consumption of vegetable
soybean has increased in line with the growing popularity of
frozen foods in general.
“A current major impetus to the use of frozen vegetable
soybean is the changing role of women in Japan. More than
half of all Japanese women are now employed outside of the
home, and are thus becoming more unwilling and unable
to prepare elaborate meals from basic ingredients... Frozen
vegetable soybean is thought to have been marketed in Japan
after World War II, but large-scale distribution did not begin
until 1965, about the same time the Ministry of Agriculture,
Forestry, and Fisheries began keeping formal production
statistics for vegetable soybean. Production in Taiwan
began around 1966, when several large, Japanese trading
companies introduced it as an export crop, and exports to
Japan began around 1972.”
Fig. 2, a bar chart (p. 123), shows vegetable soybean
area, production (of pods), and yield in Japan from 1946 to
1988. Total production in Japan gradually increased from
30,100 tonnes in 1946 to a peak of 121,900 tonnes in 1982,
after which it declined slowly to 105,000 tonnes in 1988.
Yields were highest in 1969, reaching almost 10 tonnes/ha,
then steadily dropped, falling to 7.3 tonnes/ha in 1988.
Fig. 3 is a chart titled “Pedigrees of popular vegetable
soybean varieties currently grown in Japan” (p. 126). Early
ancestors include: Wase-midori, Tsurunoko, Osodefuri
[Sodefuri]. Detailed information on each variety is given in
the text.
Research needed on harvesting and processing: “The
most difficult problem facing growers is knowing when to
harvest vegetable soybean... Second, to control production
costs, methods of mechanically harvesting vegetable soybean
need to be refined. If harvesters can be developed that do
not drop, bruise, or break pods, the technology can replace
expensive hand labor” (p. 130).
Note: This paper contains the best bibliography seen
of Japanese-language publications on edamame. The
Acknowledgments section (p. 130) states: “Most of the
following bibliography [187 references] was collected and
the articles translated while John Konovsky was a Fulbright
Fellow at Iwate University in 1990; special thanks go to Dr.
N. Kaizuma at Iwate University for his guidance.” Address:
East Asian Crop Development Program, Dep. of Crop and
Soil Sciences, Washington State Univ., Pullman, WA 991646420.
1208. Jameson-Williams. 1991. What is edamame? (Leaflet).
Fairmont, Minnesota. 2 p. Front and back. 28 cm.
• Summary: “Edamame is a traditional Japanese food.
Literally translated, the word Edamame means “Fruit of the

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 709
Stem.” It is a special variety of Soybean that is harvested in
late August and early September when the pods and beans
are still green and lush.
“At harvest, the pods are picked from the plant by a
special harvester, and the pods are blanched and frozen in a
process similar to peas or sweetcorn. The Edamame is then
packaged and shipped to distributors.
“The consumer then reheats the Edamame in boiling
water. The beans are then drained and served. The Japanese
eat Edamame like we eat salted in the shell peanuts, as a
snack food. Edamame has a nutty, delicious taste all their
own. Edamame is also shelled and served in salads, stir-fry,
and other mixed vegetable dishes. It is also served by itself
as a vegetable.
“Taiwan is the world’s largest supplier of Edamame.
Social and economic changes in the country have caused the
consumer nations to look at other sources for the Edamame.
Currently, Jameson-Williams & Co. is the only U.S.
company that is producing and marketing Edamame on a
commercial basis.”
“The greatest market potential lies with the shelled
Edamame–what we call Shelled Edible Green Soybeans–as a
substitute for peas, green beans, and other vegetables. They
add a new taste to salads, stir-fry, and other foods. They also
taste great served alone with melted butter.
“Edamame compares favorable with peas and green
beans in nutrition. They have a higher protein content, and
a higher level of fiber. As with other soybean products, they
can help reduce cholesterol levels.
“Edamame is the ‘Ultimate Alternative Crop’ for
growers. Our contracts with growers are similar to pea and
sweet corn contracts. The cultural practices are identical to
regular soybeans.
“The advantage of this crop over others is in the variety
of uses for one crop. If for some reason we cannot harvest
the soybeans for Edamame, the farmers let the soybeans
mature, and harvest as regular soybeans. These beans yield
as well as, if not better than, regular varieties in this area. In
certain instances, we can sell the beans for making Tofu. The
beans can also be sold as regular soybeans.
“In the coming years we hope to have the Midwest
become the world’s supplier of Edamame, Shelled Edible
Green Soybeans, and other soybean products.”
Note 1. This leaflet was published in part to encourage
other Minnesota soybean farmers to grow edamame for
Minnesota Edamame under contract. Note 2. The term
Edamame is used sometimes as a singular noun.
Note 3. This is the earliest English-language document
seen (July 2001) that uses the term “Shelled Edible Green
Soybeans” to refer to shelled green vegetable soybeans.
Address: 2435 Albion Ave., P.O. Box 679, Fairmont,
Minnesota 56031. Phone: (507) 238-4728.
1209. Egerstrom, Lee. 1991. Bean trade to Japan ripens:

When Minnesota Edamame was launched in 1987, not many
people knew about one of Japan’s favorite food snacks,
young soybeans. But this fall the Jackson, Minnesota,
company will ship 1 million pounds of the beans to Japan. St.
Paul Pioneer Press (Minnesota). Aug. 5. p. 10-D. Business
section.
• Summary: James Lambert of Minnesota Edamame in
Jackson, Minnesota, is growing immature soybeans or green
soybeans [green vegetable soybeans] and exporting them
to Japan. The Nishimoto Trading Co. of Tokyo liked the
taste and look of southern Minnesota soybeans so much
that they decided last week to place more than $100,000
worth of their bagging and packaging equipment in the
Minnesota Edamame plant. “In September the 4-year-old
Minnesota Edamame Co. will start using Nishimoto’s
equipment to ship 1 million pounds of partially processed
immature soybeans to Japan. That’s a big jump from the
7,000 pounds shipped in 1988. “Minnesota Edamame has
contracts to supply Nishimoto with 3 million pounds of the
soybeans from the 1992 Minnesota crop, 6 million pounds
in 1993 and 15 million pounds by 1996.” Total company
sales next year, primarily from the 3 million lb sent to Japan,
are expected to reach $1.8 million. The business began in
1987 when Minneapolis restaurateur Reiko Weston called
James Lambert, who owns Jameson-Williams Co., a grain
elevator at Huntley, Minnesota, and a farm management
company that does business in the Jackson and Fairmont
area. “Weston, founder and operator of the Fuji-Ya restaurant
in Minneapolis, wanted Lambert to find a small farm for
her to buy so she could grow her own soybeans. She served
edamame at Fuji-Ya and other Japanese restaurant properties
she owned, and it irritated her to import the soybeans into
prime soybean-growing country.
“Weston didn’t buy a farm, but she joined with Lambert
to experiment with growing and processing edamame
in Minnesota. She died in 1988, just as the first crop of
soybeans was being planted. ‘But she had me hooked by
then,’ recalls Lambert. The first 7,000 pounds were processed
and shipped as samples to Japan. In response, JamesonWilliams received orders for 3.5 million pounds for 1989.”
“Meanwhile, Lambert teamed up with a few outside
investors and risk-taking employees to build the edamame
business. They linked up with Nishimoto, received help from
edamame researchers at Washington State, Iowa State and
the University of Illinois, and secured technical help and a
$100,000 loan from Minnesota’s Agricultural Utilization
and Research Institute [AURI]. Lambert–who remains
the principal shareholder–plowed additional investment,
including a farm, into the company.
“Bob Luedtke, the project manager, and Dave Hanson,
plant manager, retooled a vegetable harvester to combine
the green soybeans. As they worked with the processing
equipment for the edamame, they accidentally discovered
a way to shell unripened soybeans without bruising the
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delicate beans. Shelled soybeans, called ‘mukimame’ in
Japan and processed slightly differently than edamame, are
popular throughout the Pacific countries mixed in salads and
other dishes.”
“One reason Minnesota Edamame’s potential looks good
is the jerry-rigged equipment Luedtke and Hanson came up
with. Taiwan, which dominates the edible soybean product
markets in the Pacific Rim countries, uses field workers to
pick the edamame and mukimame beans by hand.”
“Meanwhile, contracts the company has signed with
seven southern Minnesota soybean farmers will generate a
premium of about $40 an acre more than nearby soybean
markets. Six other farmers are on a waiting list to grow
beans as production increases in each of the next four years.
About $30 of the growers’ premium comes in cost savings.
Minnesota Edamame will harvest the beans for the farmers,
saving them that expense, and the company also supplies the
special soybean seeds.”
Lambert’s company, Minnesota Edamame, is at Route 3,
Box 3, Fairmont, Minnesota 56031. Phone: 507-238-1675.
A large photo shows a close-up of Jim Lambert kneeling on
one knee in a field of soybeans.
Note: This is the earliest article seen in the America’s
Newspapers database with the word “edamame” in the
headline / title. A surprising 89 articles in this database now
(as of 15 June 2009) contain the word “edamame.” Address:
Staff writer.
1210. Gavett, Earle E. 1991. Alternative diesel fuels from
oilseeds. Paper presented at Annual Agricultural Outlook
Conference, USDA, Washington, DC, Dec. 4. 5 p. [3 ref]
• Summary: In a barrel of crude oil, U.S. refiners recover
about 37% of the total as gasoline, 17% as diesel fuel, 4% as
jet fuel, and the remaining 42% as miscellaneous products,
mainly heavy residual oil.
Each year, the United States uses about 50 billion
gallons of diesel fuel. Of this, 3 billion gallons (6%) are
used on farms to power tractors, combines, trucks, and other
farm equipment. Most of the remainder is used to move
commercial goods and people by truck, rail and barge.
The Clean Air Act (CAA) Amendments of 1990
“include a number of provisions that affect diesel fuel. These
provisions can have a significant impact on farming and the
entire agribusiness sector. I will address them as they appear
in the Act.”
Sec. 217. Diesel fuel sulfur content. It must be
dramatically reduced by 1 Oct. 1993. Sulfur dioxide is one
of the main elements in smog. Sec. 222. Nonroad engines
and vehicles. Sec. 229 Clean fuel vehicles (includes gasoline,
diesel fuel, and alternative fuels such as methanol and
ethanol for diesel engines).
Sec. 231. Ethanol substitute for diesel (Also vegetable
oils as substitutes for diesel). “During the late 1970s and
early 1980s a significant effort was undertaken by USDA,

with help from DOE and some land grant institutions, to
develop alternative fuels for diesel engines. We believed
farmers could produce their own fuel.” Early efforts using
unmodified vegetable oil were unsuccessful. Then came a
key development. “With limited USDA funding, University
of Idaho researchers developed a process where vegetable
oil (rapeseed oil) is reacted with an alcohol (methanol)
in the presence of a catalyst (potassium hydroxide). This
process is called transesterification. Esterifying rapeseed oil
results in a highly acceptable diesel fuel substitute that we
can call Biodiesel. Only limited quantities of Biodiesel are
produced in this country at small pilot scale facilities such as
at the University of Idaho. The information was shared with
Austria. Discusses the growing use of biodiesel in Austria.
Note: This paper was also used as a news release on 4
Dec. 1991. Address: Consultant and Former Director, Office
of Energy, USDA.
1211. Interchem (N.A.) Industries. 1991 Biodiesel
commercialization program: Background information.
Kansas. 7 p. Undated.
• Summary: Contents: Introduction. Biodiesel: Key features.
Fuel consumption. Fuel characteristics. Performance.
Emissions. Safety. Vehicle tests.
“Interchem (N.A.) Industries has initiated a major
commercial program to develop transportation and boiler
fuels from renewable resources in North America. Interchem
intends to commercialize a new diesel fuel based on methyl
esters of vegetable oil,...”
“Recognizing the U.S. legislative and regulatory
requirements that require the increasing use of alternative
fuels, Interchem has initiated a program of market
evaluation, on-road demonstrations and pilot production that
will lead to large scale commercialization of Biodiesel in
selected diesel fuel markets in the United States. Interchem
intends to work with local and federal authorities to achieve
certification of Biodiesel as one of the principal alternative to
petroleum based diesel fuel.
“Biodiesel is an alternative fuel made from renewable
agricultural feedstocks. It is made from vegetable oil and
methanol by a catalytic transesterification process. The
preferred feedstock in the United States is soybean oil,”
while in Europe it is rapeseed oil.
Table V. Demonstration tests of biodiesel. Four
columns show location, authority, vehicles, and purpose. (1)
Columbia, Missouri, Univ. of Missouri, truck for emissions,
power, and fuel consumption. (2) St. Louis, Missouri. City
of St. Louis, 10 vehicles, trucks, fork lifts, compressor for
emissions, acceleration, general use. (3) St. Louis, Bi-State
Development Inc., municipal bus for emissions. (4) Grand
Forks, North Dakota, Univ. of N.D., 12 tractors for engine
wear, fuel efficiency. Also: Brazil, Austria (2), Switzerland.
Table VII: European carbon dioxide tax legislation. The
two columns show the country and type of “carbon tax.”
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Germany: A carbon dioxide emissions tax of 0.10 DM
per liter will be applied to diesel fuel beginning in 1991.
Sweden: A carbon dioxide emissions tax will go into effect in
1991. Address: Kansas.
1212. Lewis, David L. 1991. Henry Ford and the magic
beanstalk. Paper presented to the Ontario Soybean Growers’
Marketing Board. 8 p. Dec. 6. At annual meeting held in
London, Onratia, Canada.
• Summary: Much of this interesting presentation are taken
from the author’s original and very authoritative book, The
Public Image of Henry Ford (1976, see p. 282-85). “Henry
Ford mostly is remembered for his Model T, mass production
methods and the five-dollar day which doubled his workers’
pay. But he should be equally remembered for his extensive
soybean experimentation and research into plastics, his last
great achievement and the work that delighted him more than
any other.
“Ford grew up on a farm near Detroit, and had a lifelong
interest in improving the lot of the farmer. As early as 1907
he experimented with a motorized tractor which he called
an “automobile plow.” During the ‘teens and ‘twenties he
designed and built the Fordson tractor.
“In early 1928, Ford became interested in a new
agricultural concept, farm chemurgy; that is, putting
chemistry and allied sciences to work for agriculture. The
auto king was chiefly interested in finding new industrial
uses for farm crops, although he also hoped to find new ways
to use crops for food.
“In 1929 Ford established a laboratory in Dearborn and
began experiments to determine which plants or legumes
offered the most promise. After extensive research, he
decided in 1931–exactly 60 years ago–to focus attention on
the soybean.”
The author then presents an interesting and carefully
documented discussion of Henry Ford’s work growing
soybeans and testing soybean varieties in Michigan, soybean
plastics and the “plastic car,” contemporary media comments
on this car (see record for 1941), development of soybean
fiber Ford’s suit and tie made from soybeans (by 1938),
Ford’s unsuccessful attempts early in World War II to interest
the U.S. armed forces in making uniforms out of soybean
fabric, sale for the fiber fabrication process and machinery to
The Drackett Company, of Cincinnati [Ohio], in Nov. 1943,
work of Ford and Edsel Ruddiman with soyfoods.”Ford
also advanced his ideas about the soybean and chemurgy
with exhibits and a film. In 1934, he planted a small plot
of soybeans and exhibited soybean processing machinery
in his company’s exhibit area at the Chicago World’s Fair.
Similar exhibits were shown at various state, regional, and
world’s fairs during the 1930s. In 1935 the Ford Company
produced and distributed Farm of the Future, a sound-slide
film which illustrated Henry Ford’s views on the importance
of chemurgy.

“Ford’s frequent declaration, ‘soybeans will make
millions of dollars of added income for farmers... and
provide industry with materials to make needed things
nobody even knows about now’ was proved correct by the
passage of time.”
Today soybeans are still grown on Henry Ford’s former
Dearborn estate, Fair Lane. In fact, about 400 of the 2,300
Ford-owned acres surrounding Ford World Headquarters,
located adjacent to the Ford estate, are devoted to soybean
cultivation, a fact which amazes foreign visitors.
“Soybean cultivation does seem remarkable on property
valued at hundreds of thousands of dollars per acre. But
growing soybeans serves a practical purpose, according
to George Anderson, manager of corporate real estate for
Ford Motor Land Development Corporation. ‘It creates an
economic value and saves us from weed control,’ he says.
“Anderson, who monitors 255 million square feet
of Ford office and factory space around the world, has a
sentimental attachment to the soybean fields remaining in
Dearborn.
“’You watch the wind gently blowing the fields, and it’s
like an ocean,’ he says. ‘When you see a soybean field, it’s a
thing of beauty...’
“As for Henry Ford, through his experimentation, and
the publicity he gave it, he made a substantial contribution
to the increased utilization of the soybean. His work in this
field, started when he was in his late sixties and carried
forward until he was 80 years of age, is the outstanding
achievement of his declining years. Even at 80, Ford found
boyish delight in helping to prove that there was industrial
and culinary magic in a beanstalk.
“All North Americans are beneficiaries of that magic,
most of all soybean growers and those allied with them.
If you and your Marketing Board ever designate a patron
saint, or wish to memorialize a Champion of the Soybean,
may I respectfully suggest that you consider Henry Ford for
the honor. Were he alive, I’m sure that no other recognition
would please him more. I’m also sure that he’d come to your
ceremony in a soybean-derived car, wearing a soybean suit–
and expect every dish in our luncheon to be based entirely on
soybeans.”
Note: Prof. Lewis is now (Dec. 1992) finishing a new
book on the history of the Ford Motor Co. from 1956 to the
present. It is sort of a continuation of the 3-volume work
by Nevins and Hill (1954-1963). Address: Prof., School of
Business Administration (Room B3253), Univ. of Michigan,
Ann Arbor, MI 48109-1234. Phone: 313-764-9540.
1213. Mbuvi, Stephen Wambua. 1991. Green soybeans:
Physical and rheological properties, optimization of harvest
time, and mechanical harvesting and shelling. PhD thesis,
University of Illinois at Urbana-Champaign. xi + 144 leaves.
Illust. 29 cm. *
• Summary: Stephen Wambua Mbuvi was born in 1957.
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Address: Univ. of Illinois, Urbana-Champaign.
1214. Wyant, Sara. 1992. Soy diesel cleans up. Soybean
Digest. Mid-Feb. p. 49.
• Summary: “At the St. Louis, Missouri, Lambert Airport,
as part of a 4-month test, street sweepers, a dump truck, a
forklift, a tractor and small trucks (10 vehicles in all) are
being fueled with a blend of 20% soy-bean-based diesel
(methyl soyate) and 80% diesel. Environmental benefits: Soy
diesel is sulfur free; vehicles fueled with soy diesel emit less
particulates, hydrocarbons and carbon monoxide; nitrogen
oxide emissions are similar to those of conventional diesel;
soy diesel does not produce explosive air-fuel vapors. This
soybean oil fuel is produced by Interchem Industries of
Leawood, Kansas.”
1215. University of Missouri–Columbia. University
Extension. 1992. Second MU diesel pickup headed for field
day circuit (News release). Columbia, Missouri. 2 p. Back to
back. June 22. 28 cm.
• Summary: “Columbia, Missouri–A second soybean oil
powered pickup truck from the University of MissouriColumbia will soon be out on the road. This one will be
towing a soybean oil powered tractor.” Powered with
esterified soy oil, it will be visiting county fairs and field
days this summer. Leon “Schumacher has a three-year
$157,000 grant from the Missouri Soybean Merchandising
Council to study the use of soybean oil in diesel engines. A
year ago the council gave a $22,000 grant to sponsor a truck
used by Missouri Foundation Seed at the MU South Farm.
That truck was also widely shown around the state.
A list of stops in Missouri already scheduled is given.
1216. Bavley, Alan. comp. 1992. Discoveries: MU [Missouri
University] road test. Cooking oil powers pickup truck.
Agricultural engineers are testing what may be the first
polyunsaturated pickup truck. Kansas City Star (Missouri).
July 19. p. L6.
• Summary: “The Dodge Ram with a Cummings diesel
engine has been running for nearly a year on modified
cooking oil made from soya beans.” Ag engineers at the
university think the oil is at least as clean as regular diesel
fuel and is not causing any greater problems of wear and
corrosion.
“Home-grown biodiesel could be used to power farm
tractors and trucks, the engineers say.” The concept also has
potential in developing countries where local supplies of
palm, peanut, or sunflower oil could be used to replace some
imported fuel.
1217. Weber, Sharon. 1992. Industry finds new use for
soybean oil (News release). Jefferson City, Missouri:
Missouri Soybean Merchandising Council. 3 p. July 29.
Typed, with signature on letterhead.

• Summary: At O’Sullivan Industries (Lamar, Missouri),
soybean oil “replaced aerosol vegetable sprays as a lubricant
in the production lines for one of the world’s largest ready
to assemble furniture producers.” The spray, which keeps
the glue from sticking to the hot glue rollers, is only 1/7 as
expensive as the aerosol sprays, and it doesn’t eat into the
rubber rollers or damage the glue dams on the laminators.
State fair: “Arrangements have been made with the farm
bureau to use SoyDiesel powered tractors to pull trams at
the fair. An AgCo tractor is being provided by a dealership
in Sweet Springs and UMC will be using the Case IH
[International Harvester] tractor donated to them by Case IH.
“We will have two SoyDiesel powered pickups outside
the Ag Building and will discuss SoyDiesel with all those
interested.” Address: MSMC, P.O. Box 104778, Jefferson
City, Missouri 65110-4778. Phone: (314) 635-6701 or 1-800662-3261.
1218. Conner, Charles. 1992. Soybeans–Potential grows for
biofuels. Commercial Appeal (Memphis, Tennessee). Aug. 9.
p. C1.
• Summary: A good overview of the present experimental
status of SoyDiesel in the USA. American soybean farmers
may see demand for their crop increase as energy costs rise
and new applications are developed for SoyDiesel, a diesel
fuel made from soy oil.
The University of Missouri’s ag engineering department
recently received a $150,000 three-year research grant
from the Missouri Soybean Merchandising Council. Last
year university asked Interchem Industries Inc. (Leawood,
Kansas) to produce the SoyDiesel at its plant in Kansas City,
Kansas. Interchem, founded 6 years ago, is the only known
domestic source of commercial SoyDiesel. Gary Wilson,
marketing manager for Interchem, said that SoyDiesel
production has grown significantly during the last 6 months.
The industry is working to get this new energy source
certified by the Environmental Protection Agency as an
“alternative fuel,” which reduces sulfur, carbon monoxide,
hydrocarbons, and other harmful emissions. The growth is
coming from the Clean Air Act of 1990 and environmental
concerns, said Wilson. The focus is on using SoyDiesel in
49 urban buses, as in St. Louis and Kansas City, Missouri,
said Tom Verry, director of field services for the Missouri
Soybean Merchandising Council (MSMC).
SoyDiesel produces almost as much thermal energy
as regular diesel fuel–about 130,000 BTU per gallon vs.
138,000 for regular diesel.
The University of Missouri is “testing SoyDiesel
emissions, power and fuel consumption in two conventional
Dodge pickup trucks with turbocharged Cummings diesel
engines. The Missouri Soybean Merchandising Council
is testing a standard 7.3 liter, Navistar diesel-powered
Ford pickup with a 60-40 diesel–SoyDiesel blend.” The
University of North Dakota is testing engine wear and fuel
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efficiency using 12 tractors fueled with Soy Diesel.
Europe is ahead of the USA in research and use of
SoyDiesel, largely because the energy economics [and
environmental awareness] are different. Diesel fuels are
much more expensive, around $3/gallon. Europeans have
done more “biodiesel research and tied its use to tax breaks.”
The United Soybean Board and state soybean boards (such
as the MSMC) are funding research and developing new
uses in the USA. Ultimately, it is farmers who are funding
these projects with their checkoff dollars. Since 1 Sept. 1991,
“when the nationwide checkoff program went into effect,
collections have exceeded $38 million, while refunding
about $7 million to farmers.”
1219. Johannes, Kenlon. 1992. [SoyDiesel]. SoyNotes: A
Newsletter for MSA and MSMC Board Members (Missouri).
Aug. 11. p. 1-2.
• Summary: “Our summer interns are John Kleiboeker, who
is working with me on SoyDiesel... Jennifer Lichte, who is
working with Susie on Soyoil promotions.” Both interns are
from UMC [Univ. of Missouri–Columbia].
“The final draft of the national SoyDiesel plan of
attack prepared by Information Resources, Inc. (IRI) of
Washington, DC, will be reviewed by the National Soy
Fuels Advisory Committee (NSFAC) at their August 21
meeting. The NSFAC was created by state checkoff boards
to ‘nationalize’ the SoyDiesel effort. Gary Ellington serves
as chairman of the group. I serve as staff person for the
effort. The Council [MSMC] decided at their May meeting
that Missouri would provide staff and general services for
the national effort at least until October 1. That is when the
national effort should be organized.
“Petrofsky Bagel Company, St. Louis, is the latest
Missouri company agreeing to use the SoyMark on their
packaging labels. Petrofsky’s was honored by the Missouri
Department of Agriculture as being the 1992 exporter of the
year. They bake some 100,000 bagels a day, using Soyoil in
their recipe. The SoyMark will appear on labels beginning in
January 1993.”
“Dennis Fulk displayed the Ford SoyDiesel truck at the
Platte County Fair [Missouri] on July 16. Then it traveled
to the Four-State Farm Show in Pittsburg, Kansas, on July
17-19.” The event was co-sponsored by the Kansas Soybean
Association.
“Tom drove the truck to the Milan, Tennessee, field day
held July 23. There was good media coverage of the truck
at this event sponsored in cooperation with the Tennessee
Soybean Association.” Three other places where the truck
appeared in Missouri are described.
Missouri elevator managers support the national
checkoff but they think the rate is too high.
“Tom traveled to the Clean Air Transportation and
Engine Show in Milwaukee [Wisconsin] June 27-July 1.
Tom worked at the ASA [American Soybean Association]

sponsored booth that featured the UMC SoyDiesel pickup,
the diesel / electric hybrid car and AgP’s [AGP] semi-tractor
fueled with SoyDiesel.”
“The Soybean Month proclamation signing takes place
at 10:30 a.m., Wednesday, August 26 in the Governor’s office
at the Capitol. Soybean Month activities are being finalized.”
Address: Jefferson City, Missouri.
1220. Davis, Susan. 1992. Tank up with SoyDiesel: Clean
Air Act pumps interest in alternative fuel. Soybean Digest.
Aug/Sept. p. 10-11.
• Summary: Leon Schumacher of the University of
Missouri–Columbia, tests and drives a Dodge pickup with
“Powered by Soybean Oil” printed on the tailgate. It turns
plenty of heads and evokes the “thumbs up” sign. What
started as a simple research project has exploded into a
national campaign. “SoyDiesel is made by esterifying
degummed soybean oil. As requirements of the Clean Air Act
of 1990 start to take effect, “everything from boats to buses
will be required to reduce emissions.” Tests have shown that
SoyDiesel can cut pollution by up to 86%.
Bill Ayres, vice president of Interchem Industries, has
a pilot plant manufacturing SoyDiesel at Leawood, Kansas.
It sells for $2.50/gallon compared to $1 for regular diesel.
“Interchem has 15 million gallons of SoyDiesel available and
plans to build a new plant for additional production. Cargill,
ADM, and Ag Processing [AGP] are exploring building
esterification plants near soybean processing plants.”
One problem with SoyDiesel is that it jells at 28 degrees
F, according to Bill Ayres.
Ferruzzi-Montedison is building a plant in Livorno,
Italy, to make 18 million gallons a year of Diesel-Bi.
A sidebar, titled “Projects hit the road,” discusses:
Sunrider: United Soybean Board is “providing 17,500
gallons of 100% SoyDiesel and funding a $60,000
educational program.” Ferruzzi-Montedison is testing two
buses in Sioux Falls, South Dakota. During the summer
Olympics in Barcelona, Spain, vehicles will use Diesel-Bi.
Bi-State Industries fuels 60 buses in the greater St. Louis,
Missouri, area with a blend of 25% soy and 75% diesel.
MSMC is funding a project with five tractors. “More than
100 maintenance vehicles at Lambert International Airport
in St. Louis, Missouri, run on a 30% methyl soyate blend.
Missouri, Ohio, Michigan, and Nebraska use SoyDiesel in
demonstration vehicles.”
A photo shows Kenlon Johannes standing by the rear of
a Ford pickup truck. The license plate reads “Soy-Oil.”
1221. Wyant, Sara. 1992. Tractors test soy fuels. Soybean
Digest. Aug/Sept. p. 45.
• Summary: “Researchers at the University of Missouri
Delta Center are fueling five tractors this summer with
esterified soybean oil to test engine performance. Different
blends of soybean oil and diesel will fuel the tractors for one
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month intervals, explains Leon Schumacher, the agricultural
engineer who’s coordinating the soybean diesel study.”
1222. Shannon, Dennis A. 1992. Work with soybeans in
Zaire (Interview). SoyaScan Notes. Oct. 9. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Dennis was born in Zaire, the child of
missionaries, and speaks French. After working with
IITA in Nigeria, he spent 5 years with IITA in Zaire from
Sept. 1985, then left 2 years ago. For 4 of those years
he was an agronomist and principal advisor to the Zaire
government’s national Grain Legume Program (Programme
National Legumineuse, formed with USAID financing and
headquartered in Gandajika), working mostly with soybeans.
His first program was to introduce superior soybean varieties
developed by IITA in Nigeria. The soybean varieties grown
at the time in Zaire had been brought in by INERA (Institut
National pour l’Etude et la Recherche Agronomiques) and
yielded poorly, shattered badly, had small seeds or various
colors, and had weak stems. (INERA, located only in Zaire,
inherited the old Belgian agricultural research infrastructure
of INEAC, but the name was changed to INERA between
1968 and 1973). Dennis felt that the best way to establish the
credibility of the Grain Legume Program was by introducing
improved soybean varieties, developed at IITA in Nigeria
at the same distance from the equator and under similar
agronomic conditions as existed in Gandajika. In on-farm
trials in Gandajika, the IITA soybean varieties yielded 30%
better than the old Zaire varieties for 5 seasons from 198789. Some farmers would save seeds from the trials and grow
large plots. But one major problem was that the traditional
practice in Zaire was to eat or sell all grain legume seeds
at harvest to pay off debts and get food after the dry foodshortage months. Maize and cassava are the staple foods,
with legumes being only a minor crop. At planting time,
farmers by seeds from the market. Another problem was
that farmers like early varieties to get food fast after the
lean months, but to get earliness a breeder must (tragically)
sacrifice yield. Soon the Grain Legume Program released
2 new soybean varieties with Chiluba names. Dennis left
Gandajika in Oct. 1989, then worked in Lubumbashi on
maize until Aug. 1990, when he left Zaire to work for
Auburn University in a agro-forestry project in Haiti (not
related to soybeans).
Father G. Vanneste is a Belgian Catholic priest and
agronomist with an Ingineur Agronome degree from
Belgium. He set up and was in charge of ETSA (Ecole
Technique Secondaire Supérieure d’Agriculture, de
Tshibashi), an agricultural technical school. Working in
Kananga for many years, he played the key role in promoting
cultivation and food use of soybeans. He was named by
the president of Zaire as director of the national research
institute. Then he got sick and left the country. Now a fairly
old man, he has retired and is no longer in Zaire.

Since Zaire is a Catholic country, many Catholic priests
and brothers work there. They have set up many fine soybean
production and utilization programs all over the country. The
work started in Kananga, then spread from there to places
like Bukavu or Kivu in eastern Zaire. At a typical flour
mill, the Catholics will provide the soybean seeds, buy the
soybeans back from local farmers, roast and grind them to
make roasted soy flour, then sell this back to the people (as
flour or cookies in the local market) at little or no profit. In
1985 there was a big project to supply Kinshasa, the capital,
with roasted soy flour and soymilk; he does not know the
present status of the project. The Bwamanda Project, run by
an activist Catholic priest in the Equator region of northern
Zaire, is primarily a project to grow soybeans on a fairly
large scale (about 20 ha) using tractors. The soybeans were
shipped by barge down to Kinshasa, where the Catholics
had a big factory that made them into soy flour. The whole
project was very well organized.
Dennis’s brother now works in Kananga, Zaire as a
medical missionary doctor. Johnny Miller was a Protestant
doctor who was treating malnourished children. He strongly
encouraged mothers of malnourished children to use soy
flour in the family diet.
The system set up by the Catholic fathers was somewhat
paternalistic, but in the Gandajika area, where there are not
many missionaries, the people grind their soybeans (which
they roast in a pot over a home fire) using pre-existing small
village mills that had long been used to grind cassava and
corn (maize).
Ms. d’Heer (pronounced “deer”) worked in Zaire for
WHO, the World Health Organization, then later stayed on
as a lay sister working with the Catholic mission in Kananga.
She played a key role in expanding food uses of soybeans
in Kananga. Also a food scientist named Karl Weingartner,
working for INTSOY at IITA at the time, visited Zaire.
Dennis drove him to Kananga, where they met and
interviewed Ms. d’Heer. Weingartner wrote a trip report (not
very detailed) that was published in about 1987. The peak
year of the soy cookie factory was in about 1979.
In Oct. 1989 soybean utilization was on the increase
in Zaire. It is hard to say what is happening now given
the current political upheavals in Zaire; in Sept. 1991 all
foreigners had to be evacuated–his brother returned in June
1992. But since small farmers grow soybeans locally, they
would tend to be relatively unaffected by national problems.
Address: Asst. Prof., Dep. of Agronomy and Soils, 202
Funchess Hall, Auburn Univ., Auburn, Alabama 36849-5412.
Phone: 205-844-4100.
1223. Wheeler, Marilynn. 1992. NDSU engineer: Vegetable
oils could replace diesel. The smell of diesel may be replaced
by aroma of french fries. Grand Forks Herald (North
Dakota). Oct. 15. p. 6B. Agriculture section.
• Summary: Mariusz Ziejewski, a mechanical engineer
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at North Dakota State University, believes that ethanol
can do for gasoline what sunflower [or soy] oil can do for
diesel. “Public buses in Sioux Falls, South Dakota, are
experimenting with soy-diesel in the first U.S. field test
of vegetable oil-based fuels. Diesel-Bi is a renewable and
environmentally sound alternative to diesel that can be made
by modifying soy, canola, or sunflower oil. As the six-month
bus test is nearing completion, results show that it has been
highly successful in reducing soot emissions. “The odor of
diesel fumes has been replaced with what some describe as
the smell of french fries.”
“Urban buses face strict new air pollution restrictions
in 1994.” tractors and other off-road vehicles in 1996, and
diesel trucks in 1998.
Advantages of biodiesel: They reduce America’s
dependence on foreign energy sources, lead to better price
control, are renewable, improve the environment by reducing
engine emissions and also by consuming carbon dioxide
while the crops are growing.
Plain sunflower oil burns 40% cleaner than diesel fuel,
reduces particulate emissions by 2½ times, and contains no
volatiles that harm the ozone layer.
Describes how the biodiesel fuel system works at
NDSU. The tractor is equipped with two fuel tanks; a
30-gallon tank for modified sunflower oil (biodiesel) and
a 5 gallon tank for diesel. During normal conditions, 90%
of the tractor’s energy comes from modified sunflower
oil. But under conditions that stress the engine’s fuel
injection and combustion system–”during cold start-up,
while idling or during sudden load changes”–the tractor
switches automatically to diesel. However the operator has to
remember to switch the valve off at the end of work.
Biodiesel is made from vegetable oil–soy, canola, or
sunflower–and methane. It can be used either alone or mixed
with regular diesel fuel. Biodiesel is very big in Europe.
1224. Stowe, Gene. 1992. Reducing chemicals discussed.
Charlotte Observer (North Carolina). Nov. 6. p. 18C.
• Summary: The section titled “Soy fuel” states: Soybean
growers might find their crop made into fuel. At the South
Carolina Soybean Field Day last month, researchers
demonstrated a “soy-diesel fuel.”
“Two tractors powered with half soy diesel, half regular
diesel were operated at Edisto Research Center. The smell of
the burning fuel reminded some people of french fries.”
But soy diesel is not cheap: It costs $2.25 a gallon, vs.
$0.70 a gallon for regular diesel. In Europe, however, diesel
costs $3.50 to $4.00.
1225. Bryan, Ford R. 1992. Personal recollections of
soyfoods served at Ford Motor Co. cafeterias and dining
rooms, and of Dr. Edsel Ruddiman (Interview). SoyaScan
Notes. Dec. 3 and 10. Conducted by William Shurtleff of
Soyfoods Center.

• Summary: Mr. Bryan began to work for the Ford Motor
Co. in June 1941. He had a roommate who worked for Ford
in engineering and Bryan would sometimes have lunch
with him in Engineering cafeteria, located in west Dearborn
about 5 miles from the Rouge plant. This cafeteria, and the
adjoining private dining room where Henry Ford ate, were
probably the first to introduce soybean foods. There, in 1941,
he recalls eating soybean bread and biscuits, and drinking
soybean milk. In the cafeteria, the soymilk was lined up in
glasses, and in the dining room it was served at each table.
“It had a distinctly different taste–not too bad. And we drank
it without question. It was the drink of the day. There was no
choice.” Mr. Bryan is not sure whether or not he ever tasted
soy ice cream in the Ford cafeteria.
Mr. Bryan has recently been talking with a woman
who is Edsel Ruddiman’s niece. She is age 90, has a good
memory, and now resides in Dearborn; she just moved there
from Florida. She used to taste-test some of the soy products
her uncle was making. She was not paid for this work. Dr.
Ruddiman was in charge of the food work for Henry Ford.
Ruddiman began his research in what was really Henry
Ford’s private dining room beside the tractor plant. It was a
cute, little bungalow which Henry used to entertain guests.
The dining room that later appeared in many photos with
executives seated at a round table was in the Engineering
Building, which was built in 1923.
Dr. Ruddiman was around Dearborn until at least 1942,
at which time Mr. Bryan knew him. “I think the following
story is true. Henry Ford had his way of disposing with
people. He thought that Edsel Ruddiman was not making
good headway on his work with soy. He had Ruddiman and
Boyer and even R.H. McCarroll competing with one another
to some extent. The man who told me this story, who worked
in the village, was told to get rid of Ruddiman’s laboratory.
He was told ‘I want to see sod there the next day.’ So
Ruddiman’s laboratory was wiped out. I don’t know what Dr.
Ruddiman did after that.”
Mr. Bryan is a distant relative of Henry Ford. His
grandmother was named Emma Ford and his first name is
Ford because of that relationship. His great-great-grandfather
and Henry Ford’s grandfather were brothers, and they both
married women who were sisters. Address: 21800 Morley,
Apt. 1203, Dearborn, Michigan 48124.
1226. Biodiesel Alert (Arlington, Virginia). 1992. General
interest. 1(1):4-5. Dec.
• Summary: “Sunrider launched out of Coos Bay, Oregon,
on Sept. 18, 1992 and made its first stop in Hawaii.”
The U.S. Departments of Agriculture, Energy, and
Commerce, the Environmental Protection Agency, and the
New Uses Council sponsored the ‘Biobased Products Expo
‘92’ which took place in St. Louis [Missouri] on Oct. 6-9.
The Expo opened with an ‘Alternative Fuel Vehicles Round
Up,’ which showcased tractors, cars, buses, and airport
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service equipment running on different mixtures of ethanol
and biofuels for diesel engines.” “For more information
on biobased products, contact the Agricultural Research
Institute, 9650 Rockville Pike, Bethesda, Maryland 208143998 or by Phone at (301) 530-7122.
1227. Brownback, Sam; Glaser, Lewrene. 1992. Agriculture
provides U.S. industry with diverse raw materials. Yearbook
of Agriculture (USDA). p. 2-8. Chap. 1. For the year 1992.
New Crops, New Uses, New Markets: Industrial and
Commercial Products from U.S. Agriculture.
• Summary: An excellent overview and summary. A
section titled “Soybean Oil Inks” states: “First marketed in
1987, soybean oil based printing inks have experienced a
phenomenal surge in usage. Over one-third of the Nation’s
daily and weekly newspapers are using either color or black
soy ink. Color soy inks have been widely adopted because of
their superior performance, despite their slightly higher price.
Black soy inks are more expensive than their petroleumbased counterparts, thus limiting their use.
“However, two environmental factors could encourage
more newspapers and other lithographic printers to use soy
inks: lower worker exposure to harsh petrochemicals and
decreased emissions of volatile organic chemicals (VOC’s).
With soy inks, VOC levels are 2-4 percent, compared with
25-40 percent for petroleum-based inks.
“Researchers at the USDA’s Agricultural Research
Service (ARS) National Center for Agricultural Utilization
Research in Peoria, Illinois, are already working on a
second generation of lithographic soy inks. They contain no
petrochemical compounds (except for pigments), provide a
wide range of viscosities, and are expected to be more cost
competitive with petroleum-based inks.”
A section titled “Paintings and Coatings” notes that
“VOC’s are one of the principal components in chemical
reactions in the air that form ozone, which in the lower
atmosphere is a pollutant that can cause respiratory
problems... Surface coatings are the largest single source
of industrial VOC emissions... Scientists are examining
vegetable oils, particularly vernonia oil and epoxidized
soybean oil, as replacements for solvents in paints and
coatings. The modified coatings have lower VOC’s and
superior properties, and they are cheaper than traditional
paint formulations. About 50 million pounds of vegetable
oils could be used in these applications annually.
“Fuels. Biodiesels are receiving attention as a
replacement for petroleum diesel fuel. Tractors and other
farm equipment, commercial truck fleets, railroad engines,
barges, and military vehicles and ships all run on diesel fuel.
Production agriculture alone uses 3 to 3.5 million gallons
annually. Besides being a renewable resource, biodiesel fuel
can also help reduce air pollution. It is low in sulfur and
gives off fewer particulates during combustion. Research
is being conducted to develop diesel fuel from soybean oil,

rapeseed oil, and tallow.”
A graph on page 3 shows the real prices of a bushel of
corn and a barrel of petroleum from 1949 to 1989. The price
of corn has trended sharply downward, while the price of
petroleum has trended slowly upward. Both have peaked at
times. In 1979 the two prices were equal for the first time
in history, and since that time the corn prices has generally
been the lower of the two, sometimes much lower. Address:
1. Kansas Secretary of Agriculture, Kansas State Board
of Agriculture; 2. Agricultural Economist, ERS, USDA,
Washington DC.
1228. Caujolle-Gazet, A. 1992. Travail du sol et profil
cultural dans des systemes de culture mecanises a succession
annuelle mais-soja en milieu equatorial humide: le cas de
la SIAB, Gabon [Tillage and crop profile in mechanized
systems of annual corn-soybean rotation in the humid
tropics: The case of SIAEB in Gabon]. Boumango, Gabon:
CIRAD IRAT. 36 p. [Fre]*
• Summary: Boumango is an agroindustrial company located
in southeastern Gabon, near the Congo border. The company
grows grain for fattening broiler chickens on more than
2,000 ha of land. The feed is based on corn and soybeans.
Soybean agronomic trials were conducted in 1991. Address:
Gabon.
1229. Arrowhead Mills, Inc. 1992. Arrowhead Mills:
America’s organic company. Hereford, Texas. 32 p. 22 cm.
• Summary: A black-and-white brochure with photos of
Deaf Smith farms and farming. on every page. Contents: (1)
A great land-ocean of fertile earth, the heartland of America.
(2) Organic farmer Ralph Diller of Hereford, Texas, farms
1,100 acres of wheat, corn and rye on the high plains of
the Texas Panhandle. In the southwest corner of the Texas
Panhandle lies Deaf Smith County. “Frank Ford, the founder
and chairman of Arrowhead Mills, has a life-long love affair
with this country. Sometimes when he stands on the rich
soil of his own organic farm and looks around him toward
the distant horizon, Frank feels like he is standing in the
palm of God.” A long quotation from Ralph Diller begins:
“I’ve sprayed in years past when it turned out to be a waste
of money. Like everybody else, I was just doing it because
I was scared. Now I’d rather give the beneficial insects a
chance... “To the people in the cities I say that it’s worth it
to pay more for your food now because that’s cheaper than
doctor’s bills later. We need to take a longer view of it–
shortsightedness has got us in a whole lot of trouble.”
(3) A long quotation from Frank Ford describes the
country and the water sources that have given birth to
Arrowhead Mills in the High Plains. Doug Ragsdale farms
1,300 acres, also planting wheat, corn and rye. He adds
fallowing to his crop rotation. He says: “But in any case,
organic farming is best for preserving soil and planet
together.”
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(4) W.J. Brown Farms, Anahuac, Texas, grows 600 acres
of organic brown rice. Its a family farm owned and operated
by two brothers, and two sons of one of those brothers.
One of their grandfathers started farming here in the 1920s.
“None of us was ever big with chemicals, but then we got
interested in organic farming at an Acres USA convention in
1984, and went fully into it in 1985.”
(5) “Frank Ford and Arrowhead Mills started Arrowhead
Mills in 1960, with Frank as the active partner. In those
days the facility consisted of an old tin-roofed building
that housed a stone mill, and an old rail car for an office.
Frank drove a pick-up truck and trailer from store to store,
delivering the original Arrowhead Mills product line: two
and five-pound bags of stone-ground whole wheat flour and
corn meal.
“He also delivered a heart-felt message about organic
agriculture: how agricultural chemicals harm both man and
the environment, how organic agriculture is healthier for
both... it took seven years for Arrowhead Mills to turn its first
profit.”
(6) In 1990, when Arrowhead Mills celebrated its 30th
birthday, its reward for that persistence was: “a 20-acre
complex of offices, manufacturing laboratory, and five
warehouses; a phalanx of more than 60 steel storage bins; a
fleet of tractor trailer trucks that promote whole and natural
foods as they crisscross the country; 80 or so employees
(a few more or less, depending on the season), including a
full-time manager of Arrowhead’s organic crop certification
program.” The original two products had now grown to over
220. The company “now ships more than 20 million pounds
of food per year–over 80% of it certified organically grown.”
(7) Dan Warren and Doug Ragsdale, neighbors and
partners in Dove Creek, Colorado, farm more than 1,000
acres–all of it dryland farming (no irrigation). Other
Arrowhead Mills farmers are in North Dakota. On the last
2 pages are portrait photos of 24 Arrowhead farmers and
employees.
(8) “The word ‘organic’ as it applies to farming has its
origin in the fact that it is an agricultural approach which
seeks to increase, or at least preserve, the organic matter
(called humus) in the soil. It is the humus in soil that hosts
its living elements, including everything from microbes to
earthworms. Humus also absorbs water.” Organic agriculture
is “a primary form of environmental stewardship.”
“Arrowhead Mills has also been acutely aware of
the another environmental issue: toxicity. For agricultural
chemicals–chemical fertilizers, insecticides, and herbicides
are now generally recognized to be toxic.”
The two pages titled “Arrowhead Mills Certified
Organic Products” include a section on “Beans” that includes
Adzuki beans and soybeans.
This booklet, sent to Soyinfo Center by Lorenz Schaller
(10 April 2012) was accompanied by the following undated
brochures also from Arrowhead Mills in about 1992 or

1993. Kamut: Whole food, whole taste. All about organic
foods. The native Americans (quinoa, amaranth, anasazi
beans). The story of spelt. The story of quinoa. The story of
amaranth. The story of kamut. Address: Box 2059, Hereford,
Deaf Smith County, Texas 79045-2059. Phone: (806) 3640730.
1230. Finnerty, Margaret. 1992. Soybeans, cooperatives and
Ag Processing Inc. Flagstaff, Arizona: Heritage Publishers,
Inc. 178 p. Illust. Index. 28 cm.
• Summary: This book has big strengths and big weaknesses.
Strengths: (1) It contains by far the best history to date of
AGP and of each of soybean processing companies that
comprised AGP in 1992. This was in part because the book
was commissioned by AGP and the author interviewed
most of the key players. (2) It contains a wealth of excellent
photos and facsimile reprints of articles. Weaknesses: (1)
Many key dates are missing, including the dates of articles
that were reprinted, and key dates in the history individual
companies. (2) In several chapters, the author tells the story
of a company without adhering to chronological order; this is
most confusing in Part III, “Ag Processing Inc.” For example
the explanation of “tax credits” (p. 157) comes 3 pages after
they were used (p. 154), (2) Truth is sometimes sacrificed for
cooperative politics or to make individuals look good. For
example, we are not told why it was so important to have the
AGP deal closed by 31 Aug. 1931 (p. 161). For the real story,
see 2005 interview with Bill Lester.
Contents: Acknowledgment. Introduction. Part I: A
long history. Soybeans. Cooperatives (brief history of each,
incl. origins of Land O’Lakes in Minnesota Cooperative
Creameries, established in 1921; John Brandt became its
president in 1923). Part II: Soybean processing and vegetable
oil refining. The roots of Ag Processing Inc. Sheldon, Iowa
(1943, Big 4). Fort Dodge, Iowa (1939-1943?, Plymouth
Processing Mills). Dawson, Minnesota. Van Buren,
Arkansas. Sergeant Bluff, Iowa. St. Joseph, Missouri.
Manning, Iowa. Mason City, Iowa. Denison, Texas. Eagle
Grove, Iowa. Part III: Ag Processing Inc. AGP–Continuing
to survive, adapting to change.
Sheldon, Iowa: Started in 1943 by Big 4 Cooperative,
a regional cooperative with 2 new expellers bought from
French Oil Mill Machinery Co. in Piqua, Ohio. Made Felco
Feeds under franchise agreement. Slow to get into solvent
extracting. Big 4 was a member of a cooperative named SoyCot (headquartered in Chicago, Illinois), which handled the
sales of soybean oil from each of the cooperative processing
plants to the big vegetable oil refiners such as Kraft,
Procter & Gamble, Hunt-Wesson, Safeway, Honeymead,
etc. In 1965, Ken McQueen was elected general manager
at Sheldon. In late 1965 the Farmers Elevator Service Co.
(headquartered in Fort Dodge, Iowa, and known as Felco)
merged with Statex (a service cooperative headquartered
in Omaha, Nebraska). The new organization was named
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Farmers Regional Cooperative Co. On 1 Oct. 1967 Big
4 merged into Farmers Regional Cooperative Co., Ken
McQueen moved from Sheldon to Fort Dodge, as vicepresident of Felco, with the Sheldon plant now one of his
many responsibilities. Bill Lester [who had started work
for Big 4 Cooperative at Sheldon on 15 Aug. 1965] then
became the manager of the Sheldon soybean crushing plant.
In 1970 [on Jan. 1] Farmers Regional Cooperative Co.
(Felco) merged with Land O’Lakes, a Minnesota regional
cooperative. Big 4 then became a division of Land O’Lakes.
In 1979 the Big 4 name was dropped; the Sheldon facility
became the Oilseed Crushing and Grain Marketing Division
of Land O’ Lakes. By 1983 the Sheldon plant was processing
34,000 bushels/day and employing 90 people. Photos show:
(1) Towering concrete silos overlooking the original wooden
buildings of the Sheldon processing plant; on the side of
one is written: “Big 4 Co-op Processing Assn. Soybean
processing. (2) The original expellers at work inside the
plant. (3) The Big 4 Feed Plant in Sheldon; it made livestock
and poultry feed for Felco. (4) The Big 4 fleet of delivery
trucks. (5) Close-up of 5 expellers in a row. (6) Aerial view
of the Big 4 soybean processing plant and feed mill. (7) Old
buildings and new. (8) Diagrams of the expeller and solvent
plants. (9) Ground view of the plant with railroad tracks
and cars. (10) The four original managers of the Big 4 plant
at Sheldon: Kenneth McQueen, Charles Hanson, Morel
Stientjes, and Lee Parmentier. (11-12) Aerial views of the
facility in 1991.
Fort Dodge, Iowa. Plymouth Processing Mills began
processing soybeans in about 1939-1941, starting with a
pair of French expellers. “Soybeans were a lifesaver to the
town’s economy and to the surrounding countryside.” They
took the place of oats, when had been grown to feed horses;
but then horses were replaced by tractors an cars. On 13
Oct. 1943 this plant (75 tons/day of soybean capacity) was
sold to Cargill. On 19 May 1944 a huge tornado destroyed
Cargill’s 3-story brick soybean processing plant. In 1946
Cargill installed solvent extraction equipment (125 tons/
day capacity); the new technology worked side by side
with the expellers for more than a decade. In the 1950s the
solvent plant was expanded to 250 tons/day and the expellers
were retired. In about 1960 Cargill discontinued the feed
operations. In 1962 a Rotocel extractor (20 feet in diameter,
originally belonging to General Mills in Rossford, Ohio)
was installed; it added 400 tons/day of soybean processing
capacity. By the mid-1960s the plant capacity was 600 tons/
day. In Oct. 1967 the Felco cooperative (headquarters in Fort
Dodge, Iowa) merged with Big 4 in Sheldon, Iowa. Felco
eventually changed its name to Farmers’ Regional Company,
headquartered in Fort Dodge. On 1 April 1970 FGDA (a
huge co-op headquartered in Des Moines, Iowa) and Land
O’Lakes Creameries merged to form Land O’Lakes, Inc. In
1971 Land O’Lakes acquired the soybean processing plant
in Fort Dodge from Cargill. In June 1982 [or perhaps Sept.

1983] the Fort Dodge was shut down–permanently.
Photos show: (1) The original factory, H.R. Heath &
Sons’ Yankee Cereal Mills, later acquired by Quaker Oats.
(2-3) Two aerial views of the Fort Dodge plant while owned
by Land O’Lakes. (4) Ground view of the plant, railroad
tracks, and empty rail cars. (5) Aerial view of the facility in
1991, used to store and load out crude soybean oil. Address:
Author, Heritage Publishers, Inc., 2700 Woodlands Village
Blvd., Suite 300-200, Flagstaff, Arizona 86001. Phone: (602)
526-1129.
1231. Johannes, Kenlon. 1992? DVD of Biodiesel–Early
interviews. 1992+. Missouri. 55 min. Undated.
• Summary: This color video with soundtrack contains at
least 10 chapters or tracks; it begins with the words: “United
Soybean Board. Video produced with funding from the
National Soybean Checkoff. Biodiesel.
Track 1: Biodiesel Market Update: National Biodiesel
Board. “Traditionally a key ingredient in food and animal
feed, U.S. soybeans are starting up America’s engines.
Soybeans are grown in about 30 states across the country,
and soy-based biodiesel is made from the oil they produce.
Biodiesel is an alternative fuel for diesel engines.
“It can be used in farm tractors for example.
Biodegradable and nontoxic, biodiesel cuts dangerous
engine emissions like smoke, sulfur, and carbon monoxide.
And biodiesel boasts a positive energy balance, that is
each gallon of biodiesel produces 3 times as much energy
as was consumed making it. Such advantages have helped
encourage U.S. industry to develop biodiesel infrastructure
so that today commercial quantity supplies of biodiesel are
available across the country.
“Blended with conventional petroleum-based diesel,
biodiesel is cutting dangerous engine emissions while
powering city bus fleets, underground mining equipment,
ship and boats, and in government fleet vehicles. From
Oakland to Philadelphia, about three dozen city bus fleets
have taken a close look at biodiesel as a way to meet tough,
clean-air legislation. Fleet managers like biodiesel for
performance and economic reasons. On the performance
front, city bus managers agree that a 20% biodiesel 80%
conventional diesel blend provides basically the same torque,
horsepower and fuel economy as unblended conventional
diesel fuel. Yet the biodiesel shows significant reductions in
tailpipe emissions. As an economic alternative fuel, its tough
to beat biodiesel. A study by consulting group Booz Allen
Hamilton demonstrates that on a per-mile basis, biodiesel
is one of the least-cost alternative fuels for fleet managers.
Since any diesel engine can run on biodiesel blend, cities
using biodiesel don’t have to pay for new vehicles, or for
expensive modifications to their current fleets. And since
biodiesel flash-blends in either the storage tank or in the
fuel tank, there’s no need to build a network of specialized
stations. After 4½ million miles logged on the fuel, biodiesel
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has become a major option for city transit fleets out to cut
dangerous pollution. Lyle Howard, manager of the Bi-State
Development Agency says: Biodiesel is a cleaner-burning
renewable fuel. It displaces the use of petroleum diesel,
which is not renewable. It reduces the hydrocarbons and
the other emissions that come from diesel engines, that
combine and form smog in urban areas. Underground, in
enclosed spaces, engine emissions [such as carbon dioxide]
can concentrate and put miners at risk. Mines using heavy
diesel equipment in closed spaces, have been among the
first to take a close look at biodiesel underground. The U.S.
Bureau of Mines is studying biodiesel blends as a way to cut
emissions. Economics play a role as well, as underground
mines compare the cost of alternative fuels. Once again,
biodiesel turns any diesel engine into an alternative fuel
engine, saving capital outlays while cutting emissions. With
some 9,000 engines operating in U.S. underground mines,
biodiesel shows a great potential as a cleaner and safer way
to operate working equipment.
“Biodiesel is also making a big splash in the marine
market. Biodiesel’s low toxicity and its biodegradability
make the fuel an excellent choice for America’s waterways.
Port authorities near environmentally sensitive areas like
Santa Cruz, California, and San Francisco’s Pier 39 use
biodiesel in dredges and patrol craft. The National Biological
Survey has used biodiesel to power its scientific craft in the
great lakes, and pleasure craft in the Florida Keys have run
on biodiesel and biodiesel blends. Recently the Sunrider, a
24-foot rescue boat, traveled around the world, powered by
100% soy-based biodiesel. The two-year circumnavigation
demonstrated to people around the world that biodiesel, less
toxic than ordinary table salt, is a safe and dependable fuel
option, one that Sunrider captain Bryan Peterson staked his
life on.” He says (on camera): “If you’re following this boat
or if you have this fuel, then you get a 70% reduction in
smoke immediately. Think of that, in San Francisco, tonight
if we drained everybody’s fuel tank we would have diesel
engines, whether it’s a bus or a truck or a boat. And then
tomorrow morning, when everybody goes out and starts
those engines, they would immediately have a 70% reduction
in smoke, 100% reduction in sulfur, if we happened to spill
some on the ground it would be biodegradable. If you had to
pay for it, the money you paid for it would go to American
farmers. There’s a lot of good reasons to use this fuel. It’s
goof for the environment. It’s good stuff!
“Its a good bet for our nation’s waterways as biodiesel
is as biodegradable as common sugar. In fact, biodiesel
has been shown to speed the biodegradability of even
conventional diesel fuel when the two are mixed.
“Domestic energy security and biodiesel come together
dramatically in government fleets working to meet provisions
of federal legislation mandating the use of alternative fuel
vehicles. Each year states and others are required to fuel
a greater percentage of their fleets with alternative fuels.

For the diesel portion of the fleets, biodiesel can help fleet
managers and citizens breathe easier. Most states produce
agricultural products which can serve as feedstock for
biodiesel production, adding potentially millions of dollars
of economic activity to state coffers, while lessening our
dependence on imported fuel. After all, biodiesel is produced
right here in the United States, and every year we grow
a new supply. Whether its biodiesel for public transit,
or underground mining, for marine applications or for
government fleets, U.S. soybean farmers haven taken a lead
in biodiesel development. Through the National Soybean
Checkoff, farmers have formed the National Biodiesel Board
or NBB to research biodiesel and to create a market for this
unique alternative fuel.”
A sign reads: “This bus gets 250 miles per acre.”
NBB has funded key research like lubricity,
compatibility and durability studies, and NBB has executed
crucial commercial development programs in the transit,
mining, marine and government fleet markets. Its all done in
an effort to use renewable domestic agricultural resources to
help make a cleaner, safer environment for tomorrow–with
biodiesel. For more information contact the NBB, 1907
Williams St., P.O. Box 104898, Jefferson City, Missouri.
Phone: 1-800-841-5849 (Running time: 8:30).
Track 2: “The ‘Show Me” state practiced what it
preaches recently when a pickup truck arrived at the
nation’s capital powered by soy diesel. The truck was there
to show members of Congress and the administration the
environmental advantages of soy diesel.” On the right
front side is printed “Powered by soybean oil. Cleaner
burning–renewable.” Kenlon Johannes, Executive Director
of the Missouri Soybean Merchandising Council, explains
[on camera]: It’s cleaner burning and renewable–those are
the two points that we really try to stress. The tour ended
in Washington [DC] after stops in St. Louis [Missouri],
Springfield (Illinois) and Columbus, Ohio. Soy diesel
research is being funded by a grant from the Missouri
Soybean Merchandising Council using soybean checkoff
dollars. In addition to powering the pickup truck, soy diesel
is being tested in maintenance vehicles at Lambert Airport
in St. Louis, and beginning May 1, soy diesel will be used
to fuel 47 buses in the greater St. Louis area. The Soy
Diesel is produced in Leewood, Kansas. Research is being
done at the University of Missouri and ten vehicles are
running at Lambert International Airport on a 20-80 blend.
Congress and the White House are interested in discovering
alternative, cleaner-burning fuels to meet future energy
needs, and the soybean industry wants to play a role. This
looks like a case where everyone wins because if soy diesel
catches on, Americans will be breathing cleaner air, and
soybean farmers will be seeing higher profits. This is Greg
Powers reporting (10:27).
Track 3: Biodiesel Technology, by Stratco. “This pickup
truck is powered by soybean oil, and Kenlon Johannes
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Executive Director of the Missouri Soybean Merchandising
Council, is the man to tell us all about it. The engine has not
been modified at all. The soybean oil has been modified by
esterification to suit the oil. The exhaust smells like french
fries–a nice smell compared with the exhaust from diesel
buses.
Note: Sent by Kenlon Johannes of Kansas, March 2007.
1232. AGP–Ag Processing Inc a cooperative. 1993. Annual
report: Partners in food production. 12700 West Dodge Road,
P.O. Box 2047, Omaha, Nebraska 68103-2047. 20 p. 28 cm.
• Summary: Net sales for 1993 (year ended Aug. 31) were
$1,218.614 million, up 8.2% from $1,126.667 million in
1992. Earnings before income taxes: $44.659 million, up
3.3% from the $43.236 million in 1992. Contains a 10-year
summary of consolidated operating and financial statistics.
On the inside front cover is a historical summary of the
most important events each fiscal year from 1983 to 1993.
In 1993 Omaha corporate headquarters staff moved into
their new building at 12700 West Dodge Road in Omaha; it
has 85,000 square feet and is located on more than 14 acres
in Omaha. A color photo shows the building. Another color
photo shows a truck tanker with the Soyasign and “Soyoil:
America’s #1 vegetable oil” on the side and back.
AGP also acquired a vegetable oil refinery in Sherman,
Texas (formerly owned by Kraft) and a grain terminal
in Atchison, Texas–”which will provide better access to
barge transportation and improve arbitrage.” The refinery
acquisition enabled “AGP to shift a substantial portion of
refined vegetable oil production from St. Joseph to the new
facility and to Denison, Texas.”
AGP now has five primary businesses, each of which
was profitable in 1993: (1) Soy processing continues as
AGP’s core business; it includes the milling of soybean
flour [Soy Flour Division], and AGP trucking. Reduced
shipments of soybean meal to the former Soviet Union
has had a negative impact. (2) Refined oils [Vegetable Oil
Division], with three vegetable oil refineries at St. Joseph,
Missouri, and at Denison and Sherman, Texas. (3) “Grain.
The primary activities are grain elevator operations and
grain merchandising, which include marketing agreements
with local cooperatives. Exports and profits from them are
growing.” (4) “Feed. Comprised primarily of Supersweet
feeds in the United States and Masterfeeds in Canada,”
including “Agri Center operations in the United States
and poultry operations in Canada.” In 1937, Supersweet
Feeds started making feed in Redwood, Minnesota. Today
the company has 18 manufacturing plants. Masterfeeds
started more than 65 years ago in Canada. (5) “Pet Foods
[Division]. This business area manufactures and markets pet
foods through private labels (AGP specialists develop the
formulas), co-packing arrangements (the customer develops
the formulas), and our own branded products.”
“AGP is a young company. The first five years were

dedicated to survival and to competing against the market
influences of large, private grain and processing firms in
the soybean and soybean meal markets. We believe that
producers [farmers] must be represented by their cooperative
in market-making areas in order to maximize their returns
[profits]. AGP is dedicated to this goal.”
The horrendous 1993 floods shut down rail shipments
for a long time. The AGP transportation “fleet now includes
1,625 rail cars, 86 semi-tractors [semitrailers], and 101
trailers of all sizes.
In October 1992 “the Chicago Board of Trade [Illinois]
changed the soybean meal contract from a low protein
contract to a high protein contract.” This was an historical
development and “a learning experience because historical
soybean meal basis levels became obsolete and new
contracts moved toward actual delivery levels that have
evolved over the last decade.” The required some internal
accounting changes, which will benefit AGP.
“Export sales: The Ag Products Division has continued
to increase direct sales of feed ingredients into foreign
countries. During the past year 250,000 tons of soybean meal
were exported to more than 14 countries.” However, “export
sales have not regained the level that existed before the
breakup of the Soviet Union.”
Soybean hulls are now “pelleted in Sergeant Bluff and
Eagle Grove, Iowa. They are marketed domestically and for
export.”
Page 16, titled “AGP businesses.” Shows the location
of every AGP business, organized by business type (such
as Soybean processing, Vegetable oil refining, Feed
manufacturing, Grain elevators, etc.). Address: Omaha,
Nebraska.
1233. Biodiesel Alert (Arlington, Virginia). 1993. 1.98
million miles on biodiesel. 2(1):2. Nov.
• Summary: “Interchem Environmental, Inc. of Overland
Park, Kansas, is the only company selling biodiesel in the
United States. It has conducted a survey of its customers
and found that 555 vehicles have traveled over 1.98 million
miles on biodiesel. In addition, 101,307 hours have been
accumulated on machines that do not measure miles. The
fuel has been used in every type of vehicle: boats, trucks,
buses, tractors and locomotives.”
1234. Ziejewski, Mariusz; Kaufman, Kenton; Pratt, G.; et al.
1993. “Flower power”: Tractor fuel testing program, 19811987. Fargo, North Dakota: North Dakota State University.
31 p. 26 cm.
• Summary: “Flower power” refers to diesel power from
sunflowerseed oil. Contents:
I. Introduction: 1.1 Development of the Flower Power
Program. 1.2 Re-search Personnel. 1.3 North Dakota State
University Publications Related to Vegetable Oil for Fuel
Research.
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II. Problem definition.
III. General Research Plan.
IV. Experimental Equipment and Procedure: 4.1
Operating Procedures. 4.2 Test Engines. 4.3 Selection of
Test Fuels and Properties. 4.4 Lubricating Oil Management.
4.5 Engine Performance Testing. 4.6 Engine Deposits
Inspections. 4.7 Fuel Injection System Evaluation.
V. Results and Discussion: 5.1 Field Observations. 5.2
Comparative Load Factor. 5.3 Engine Performance: 5.3.1
Engine Performance Using Refined Sunflower Oil Blends,
5.3.2 Engine Performance Using Crude Sunflower Oil. 5.3.3
Engine Performance Using High Oleic Safflower Oil. 5.3.4
Engine Performance Using Methylester. 5.4 Lubricating
Oil Analysis. 5.5 Condition of Injectors. 5.6 General
Observations on Engine Deposits. 5.7 Deposits on Cylinder
Head, Exhaust- and Intake Passages. 5.8 Deposits on Pistons
and Liners. 5.9 Summary.
Sunflower Project Publications.
Appendices.
“I. Introduction. 1.1 Development of the Flower Power
Program.
“The oil embargo of 1973-74 caused North Dakota
farmers to face a six-fold increase in their petroleum costs
as well as temporary shortages of fuels needed to operate
their farm equipment (1). Engineers and scientists suggested
that vegetable oils could replace all or part of the fuel
requirements of the diesel engine. Rudolf Diesel, one of the
early designers of the diesel engine, commented in 1912 that
he thought the use of vegetable oils for engine fuel could
become as important as petroleum and coal tar products (2).
“Research has shown that a farmer growing oil-type
sunflower could produce an adequate supply of fuel for
farming operations from 10 percent of his crop acres. Prior
to 1981, the long-term effects of blends of sunflower oil and
diesel fuel on engine components had not been thoroughly
studied. Short-term tests had indicated that diesel engines
would run when sunflower oil was blended with diesel fuel
(3).
“Flower Power, Inc. was established as a part of an
extensive research program at North Dakota State University
in which the use of sunflower oil as a fuel for diesel engines
was evaluated in field tests. The Flower Power organization
evolved from three separate groups including Verendrye
Electric at Velva, North Dakota, the Agricultural Committee
of the Grand Forks Chamber of Commerce, and the
Agricultural Engineering Department of North Dakota State
University.
“With financial backing from the U.S. Economic
Development Administration, the North Dakota State Mill
and Elevator, and the North Dakota Sunflower Council,
along with commitments from three tractor manufacturers,
the ‘Flower Power’ tests of alternative fuels were initiated in
the spring of 1981.
“The Diesel Department at the North Dakota State

College of Science was brought into the program to
cooperate with the Agricultural Engineering Department
at North Dakota State University to plan and execute the
research program needed to complete the proposed testing.
The Engineering Experiment Station at the University of
North Dakota was also brought into the program to carry out
research on the production of methylesters for use as fuel (4).
“The Flower Power group was incorporated to manage
the research from 1981 through 1983. The members of the
board of directors are listed in Table 1. Cooperating farmers
and businesses are listed in Tables 2 and 3.” Address: 1.
Assoc. Prof., Mechanical Engineering Dep., North Dakota
State Univ.
1235. Agri-Book Magazine (Exeter, ONT, Canada). 1993.
Beans in Canada. 20(2):1-20. Dec.
• Summary: This entire special issue is about soybeans
in Canada, with emphasis on soybean production. The
magazine is printed with soy ink. Articles include: Making
production profitable. The key to success in soybeans
(ad for Pursuit herbicide by Cyanamid). Time savings
are considerable [with no till]. Machinery management:
Handling high residue. Soybean board activities–An
active year: 1993 Ontario soybean marketing agreement,
export market development, Japanese soybean mission
visits Ontario, Japanese soybeans for food use, Minimum
Compensatory rates gone in 1994, board fees reduced to
$0.90 per tonne effective 1 Sept. 1993, Canada’s centennial
symposium, soybean research and variety development.
Soybean planters and drill reviewed. Be prepared for control
of different weeds.
A table (p. 12) shows the sources of Japan’s soybeans
used for food in 1993: USA 922,000 tonnes, China 200,000
tonnes, domestic Japanese 170,000 tonnes, Canada 40,000
tonnes.
1236. Ontario Soybean Growers’ Marketing Board. 1993.
Canadian soybeans. Ontario, Canada. 8 p. Undated. 28 cm.
[Eng; jap]
• Summary: This brochure is composed of glossy color
full-page pages interspersed with half-wide pages of text.
The message is that Ontario soybeans are of world-class
quality. Contents: Canada: With Canadian international class
soybeans we grow quality. Canada: With Canadian graded
soybeans, we not only promise quality, we guarantee it. The
two center-fold pages and one additional half-wide page of
text are in Japanese. Ontario: The Ontario farmer is at the
heart of our success. Ontario: Our goal is to take quality one
step further.
Full-page color photos show: A soybean plant with
leaves and pods edged in gold from the setting sun. Young
soybean plants just emerging and breaking ground. A field
of soybeans stretching right up to the camera. A combine
harvesting mature soybean plants in the evening. Soybeans

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 722
being dumped into a hopper from the back of a truck. A
Japanese man standing near the back of a truck with a sample
of soybeans. Address: Box 1199, Chatham, ONT N7M 5L8,
Canada. Phone: 519-352-7730.
1237. Thenkabail, P.S.; Ward, A.D.; Lyon, J.G. 1994.
Landsat-5 Thematic Mapper models of soybean and corn
crop characteristics. International J. of Remote Sensing
15(1):49-61. Jan. 10. [29 ref]
• Summary: “This study used Landsat-5 Thematic Mapper™
data to develop empirical models for determining soybean
and corn crop yield, leaf area index, wet biomass, dry
biomass and plant height. Ground-truth data was obtained
from more than 50 commercial farms in Ohio, USA, during
1988 and 1989. Significant linear, non-linear, exponential,
and power models were developed.” Address: 1-2.
Agricultural Engineering Dep; 2. Civil Engineering Dep. All:
The Ohio State Univ., Columbus, Ohio.
1238. Luedtke, Bob. 1994. Brief history of Jameson-Lambert
Co. and Minnesota Edamame (Interview). SoyaScan Notes.
June 20 and 21. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Bob started working for Jameson-Lambert
Co. in 1986, managing farmland for outside investors. Jim
Lambert was his boss. At that time Jameson-Lambert was
primarily a farm management company that also did some
brokerage work. He placed ads in the Minneapolis Tribune
advertising the company’s services. Reiko Weston (that is
the correct spelling of her name) contacted him; she wanted
to buy land to grow edamamé. He first met with Reiko in the
fall of 1987. He talked her out of buying the farmland and
got her to contract with local growers and a canning factory.
That project started taking a lot of Jameson-Williams’
resources. So the company spun off the brokerage firm that
it had and some other projects in order to concentrate on the
edamamé because the edamamé looked to have a brighter
future.
The first commercial edamamé crop in the Western
world was planted in mid-1988 (2 acres grown by one
farmer near Truman, Minnesota–about 17 miles north of
Fairmont) harvested in September 1988. The crop grew well,
giving a good yield. But there were problems in harvesting
the beans in the pods using a new mechanical picker that
required careful adjustment so that it harvested most of
the pods without damaging them. 7,000 lb came out of the
field–including green beans in the pods (of varying degrees
of maturity and quality), foreign material, stems, leaves,
everything. Only 2,000 lb was of saleable quality edamamé–
the rest went to a cattle feeder. Bob contracted with a local
processor (Fairmont Foods of Fairmont, Minnesota) and they
washed, blanched, froze, and packed the first crop. In about
October 1988, he sold the 2,000 lb to Nishimoto Trading
Company in South San Francisco (California). Nishimoto

used this product mostly as samples for their distributors.
The product name on the stick-on labels was simply
“Edamamé.” It was sold frozen in 1-lb plastic bags. Most of
the product was sold on the West Coast of the USA, where
it was sold mostly in Japanese grocery stores. The company
sent samples to Japan but never sent or sold any quantities.
In 1989 the company expanded its acreage dramatically
to about 300 acres, rising to 350 acres in 1990. Mr. Lambert
owned a grain elevator in Huntley, Minnesota, so all of the
growers for these 2 years were located around Huntley. The
crop was pre-processed (washed and cooled) in Huntley,
then shipped to Tony Downs Foods in St. James, Minnesota
for the blanching and freezing. In 1991 Jameson-Williams
purchased a building and built their own processing plant
in Jackson, Minnesota; they still use this facility. Acreage
in 1991 grew to 400 acres. In September, the company
signed a 5-year contract with Nishimoto Trading Co. to
sell them edamamé. Nishimoto intended to distribute the
product mostly in the USA. But two nights into the harvest,
on September 18, there were 2 nights of unusually early
severe frost, that damaged the crop–even though edamamé
are typically harvested about a month earlier than typical
dry soybeans. The average first date of frost in that area is
October 5–so frost is not usually a big danger. Nishimoto
was unwilling to buy any of the 1991 crop–a disaster! Jim
Lambert was still president of the company; there were some
other things going on at the time that Bob would rather not
get into. The company has not dealt with Nishimoto since
1991 and the contract is no longer in effect.
Acreage grew to 450 acres in 1992 and about 500 acres
in 1993, but both years the crop suffered from rain–meaning
3 years in a row of weather-related damage. Yields were
pretty good but the pods were smaller than ideal. Bob
considers a good yield to be about 3,200 to 3,300 lb/acre of
saleable green beans in the pods. If the beans were allowed
to mature, the yield would be about 45 bushels per acre (1
bushel = 60 lb) of dry soybeans per acre (2,700 lb of dry
beans without the pods).
In about May of 1992, Jim Lambert, who was the owner
of Jameson-Williams Company, sold his company to another
man whose name is confidential. At that time Lambert
left the company and got out of the edamamé business.
One of the reason’s Lambert was “let go” had to do with
misrepresentations made in Sept. 1991 when the contract
was signed with Nishimoto. At that time the company name
was changed to Minnesota Edamame. The other man is still
part owner; they just finished another joint venture with
Minnesota Waxy, Bob is now the manager of Minnesota
Edamame. All of the company’s operations are now in
Jackson, Minnesota.
Essentially all of the edamamé that the company has
sold have been sold in the United States, mostly on the east
and west coasts. They generally sell the product, private
labeled in frozen 1-lb retail packs, to two Japanese-run
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trading companies: Mutual Trading Co. (Los Angeles)
and JFC [Japan Foods Corp., with headquarters in San
Francisco and offices across America]. Nishimoto plans to
buy edamamé from the 1994 crop. They pack the product
under 4-5 different labels. Bob thinks the product ends up
mostly in Asian-American grocery stores, with a little sold
to restaurants. This year Bob’s company has also sold 3
truckloads (90,000 lb) of mukimamé (under private label)
primarily to a Chinese-American trading company in New
York; the generic name on the label is something like edible
green frozen soybeans. The company is now in the process
of developing its own label. The Japanese are not interested
in mukimame.
As for the future: The soybeans they are now using
have pods that are a little too small for the Japanese market.
The edamamé imported to the USA from Taiwan are the
second-grade products–not good enough to sell to Japan. The
Taiwanese edamamé beans don’t grow well in Minnesota.
He is working on breeding improved varieties with the
University of Minnesota, the University of Illinois (Dr.
Richard Bernard), Iowa State University, and some private
companies. It is quite easy to develop a large-seeded, good
tasting edamamé bean, but it is harder to breed in resistance
to phytophthora and other diseases–and the process takes a
long time. He is not discouraged and thinks the product has
a bright future. One new direction is to develop mukimame,
shelled green soybeans. They are working with the state of
Minnesota and some private individuals to introduce the
product as “Sweet Beans” to Caucasian-Americans. His
market research shows that there is enough of a stigma
associated with the word “soybeans” that they don’t want
that term to appear prominently on the label.
Bob has been in touch with Pillsbury, but they have
dropped their edamamé project–apparently because they
don’t want to be the first into the market. He is trying to sell
to natural and health food stores.
This year Bob’s company has planted about 700 acres of
edamamé, up from 500 acres last year. Last year’s bad rains
destroyed about half the crop. He could have sold twice what
he harvested. The variety of soybean he grows do not do
taste quite as good when grown further south (as in southern
Illinois) as they do in Minnesota. This year Richard Bernard
(who is partly retired) has 2,500 varieties of soybeans for
edamamé growing in his test plot at the University of Illinois.
He has grown edamamé for many years, and he has found
that the taste of one variety varies depending upon the area
where it is planted. The Japanese like the beans best that are
grown in southern Minnesota; they like a sweetness. He is
looking into breeding in more sweetness. Address: Manager,
Minnesota Edamame, Route 1, Box 53A, East County Road
34, Jackson, MN 56143. Phone: 507-847-3591.
1239. Thenkabail, Prasad S.; Ward, A.D.; Lyon, J.G. 1994.
Impacts of agricultural management practices on soybean

and corn crops evident in ground-truth data and Thematic
Mapper vegetation indices. Transactions of the ASAE
(American Society of Agricultural Engineers) 37(3):989-95.
May/June. [33 ref]
• Summary: Landsat-5 Thematic Mapper™ gives satellite
imagery. Vegetation indices from observations on single
dates in August 1988 (a drought year) and August 1989 (a
year with wet early season conditions) were used to study the
impact of agricultural management and cultural practices on
soybean and corn crop growth and yield. Address: 1. Remote
sensing specialist, IITA, Ibadan; 2-3. The Ohio State Univ.,
Columbus.
1240. Mbuvi, S.W.; Litchfield, J.B. 1994. Mechanical
shelling and combine harvesting of green soybeans.
Applied Engineering in Agriculture 10:351-355.
doi:10.13031/2013.25863 *
1241. Thenkabail, P.S.; Ward, A.D.; Lyon, J.G.; Merry, C.J.
1994. Thematic Mapper vegetation indices for determining
soybean and corn growth parameters. Photogrammetric
Engineering and Remote Sensing 60(4):437-42. *
Address: 1. Remote sensing specialist, IITA.
1242. Mesquita, C. 1994. Harvesting methods. In: Brazilian
Agricultural Research Enterprise, National Soybean
Research Center (EMBRAPA-CNPSo), comp. and ed. 1994.
Tropical Soybean: Improvement and Production. Rome,
Italy: United Nations Food and Agriculture Organization
(FAO). 254 p. See p. 161-69. Illust. Plant and Production
Series, No. 27. [33 ref]
• Summary: Contents: Introduction. Harvesting with
combines: Combine harvesting losses, shatter-loss reduction,
combine efficiency. Estimating harvest losses. Preventing
losses. Address: EMBRAPA-CNPSo, Londrina, PR, Brazil.
1243. Ontario Soybean Growers’ Marketing Board
Newsletter. 1995. Margarine TRQ. Feb. p. 4.
• Summary: Under GATT, the Canadian federal government
has agreed to allow 4,500 tonnes of foreign margarine (200
tractor-trailer loads) to enter Canada tariff free during 1995.
This initial amount, which represents 3% of Canada’s total
margarine consumption, is referred to as the Tariff Rate
Quota (TRQ). The TRQ is expected to rise significantly
over the next 10 years, eventually reaching 100%. However,
further WTO/NAFTA negotiations will determine the actual
rate at which the border will open to foreign margarine.
Address: Box 1199, Chatham, ONT, Canada N7M 5L8.
1244. Fee, Rich. 1995. New techniques spur interest in
15-inch beans: Hybrid rigs combine planter units and drill
hoppers, and widen the choices for narrow rows. Successful
Farming 93(6):50-51. April.
Address: Crops and Soils Editor.
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1245. Fee, Rich. 1995. His innovations carry the drill...
and the seed that goes in it: planting soybeans is a one-man
operation with his drill and tender. Successful Farming
93(7):36-37. May/June.
• Summary: A cover story about Darrin Eitmann and his
new no-till drill. No-till has helped him reduce costs without
sacrificing yield. Address: Crops and Soils Editor.
1246. Strohl, Dick. 1995. Trying to grow soybeans in Cuba
(Interview). SoyaScan Notes. July 27. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: In 1991 the Ministry of Sugar in Cuba planted
about 15,000 acres of soybeans in Cuba. The result was a
total failure. Dick thinks the reason they did this was after
the Soviet Union broke up and Cuba no longer received
much money from the Soviet Union to keep their sugar
business going, they decided they needed another export
to earn money. Sugar is the most important crop in Cuba,
and an essential part of the economy and culture. They
produce excellent quality sugar with excellent yields at
very competitive prices. They think that sugar has a future,
but Dick feels that it has no future. Cuba is not making any
money growing sugar now. Other countries like Brazil can
grow sugar less expensively than Cuba and high fructose
corn syrup is eroding sugar’s market world-wide.
Cuba presently imports $50 million of soybeans a
year, mostly from Argentina, with some from Canada. The
Government of Cuba and the Central Bank (which are
essentially the same). They must pay for these soybeans in
hard currency (U.S. dollars), which they get from tourists.
Dick is working in Cuba to grow soybeans, primarily to
make money but also because he greatly enjoys working in
Cuba. There is a strong local demand for soybeans. He is not
trying to train Cubans how to grow soybeans. “If they catch
on, that’s fine; if they don’t, they don’t.” He plans to get a
long-term lease on land in Cuba. “It’s the best land I’ve ever
seen in my life.” Two or three years ago, the Cubans tried
to grow large acreages of soybeans when they realized they
would need them if production of soyfoods was to increase
dramatically. Unfortunately the whole farming project failed
and Cubans don’t like to talk about it. The person who
knows the details is a U.S. soybean farmer and agronomist
named Dick Stroh, with whom Pam talked during her visit
in June and who she found to be a fascinating, really good
guy. He has been there working with INIFAT (Institute for
the Fundamental Investigation of Tropical Agriculture,
“Alejandro de Humboldt,” Calle Ira Esq 2, Santiago de las
Vegas, Ciudad de Habana, Cuba. Fax: 536-83-2392) during
the last year, and he thinks Cuba should be growing large
amounts of soybeans. Pam thinks he got into Cuba through a
company in Jamaica that wants to set up a soybean crushing
facility. He thinks he can help Pam and Cuba get used
planters and harvesters into Cuba on a cargo ship or on the

Caravan. Address: 2648 Inglewood Ave. South, Minneapolis,
Minnesota 55416. Phone: 612-929-7649.
1247. Johnson, Duane. 1995. Growing green vegetable
soybeans in Colorado (Interview). SoyaScan Notes. Aug. 11.
Conducted by William Shurtleff of Soyfoods Center. [1 ref]
• Summary: Dr. Johnson has been growing green vegetable
soybeans in Colorado since May 1991. The initial research
was funded by the agricultural experiment station, and a
paragraph on this work appeared in the annual report for that
year. Nothing about this work has appeared in other official
publications since all subsequent research has all been
privately funded [by Seedex Inc.], and the source of funding
asked that they not publish it. But he does have reports with
results that he can send out. All of his research is conducted
based on Japanese standards. If he uses a mechanical
harvester, it results in a 30% loss (by Japanese standards) just
from bruised and broken pods. He feels that one obstacle for
U.S. consumers is the high price, due to hand harvesting, but
this is not a problem for Japanese consumers. Duane’s group
can deliver 1 pound bags to Los Angeles, California, for
about $1.50/lb.
The green vegetable soybeans grown in Colorado are
quite sweet, which is considered good; Brix readings (that
measure sweetness) are 10½ to 12. Duane believes these
soybeans are an excellent food and alternative snack. Some
American company has got to market the crop seriously.
Duane knows about the Minnesota crop, but he believes
that they are not using a true edamamé soybean. They are
using a tofu-type soybean that has some edamamé qualities.
He and coworkers have tried the Minnesota product and
they feel the flavors is not nearly as good as theirs. He is
growing true Japanese varieties, but the varietal names are
confidential. All of his edamamé are grown under irrigation.
He plants May 22 and harvests Aug. 10, which is 75 days–so
it doesn’t require much money or time. Address: Dep. of
Soil and Crop Sciences, PC118, Colorado State Univ., Fort
Collins, CO 80523. Phone: 303-491-6438.
1248. National Research Centre for Soybean. 1995.
Classified ad: Sealed tenders are invited from manufacturers
/ reputed firms / authorised dealers for the supply of
Scientific equipments [sic], farm machineries [sic], etc.
Times of India (The) (Bombay). Sept. 2. p. 10.
• Summary: Sixty pieces of equipment are listed, each
numbered. For example: 01. Growth chamber... 08. Lab
model tofu making machine... 17. Computer with printer...
31. Tractor.
“The tender form, along with details of items with
specifications, terms and conditions, can be obtained from
the Administrative Officer,...” Address: Khandwa Road,
Indore–452 001, Madhya Pradesh.
1249. Biodiesel Report (NBB, Jefferson City, Missouri).
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1996. Biodiesel use grows in Europe. Jan. p. 3.
• Summary: “Czechoslovakia may have split into two
separate republics, but the two nations are of one mind when
it comes to biodiesel. Since 1990, when tests on tractors
were run using imported Austrian biodiesel, the biodiesel
industry has taken hold. Today, the Czech Republic boasts 16
biodiesel plants, with total production of 17.4 million gallons
per year... most of these plants range in production capacity
from 150,000–900,000 gallons annually. Meanwhile, an
additional nine biodiesel production plants have sprung up in
the Slovak Republic. Total production of all Slovak plants is
about 2.25 million gallons annually, with most Slovak plants
in the 150,000–450,000 gallon annually production range.”
For more information: Werner Korbitz, Graben 14/3,
A-1014 Vienna, Austria.
1250. Denhart, Roger. 1996. Processing soybeans in Ukraine
(Interview). SoyaScan Notes. March 8-9. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: In 1991 Roger, who is a soybean producer
in Illinois, went with 70 other Americans to Ukraine on a
short-term Christian mission project with a group named
Team Expansion, out of Cincinnati, Ohio. At the time this
group worked in about 25 foreign countries. They go into an
area, spend a few weeks trying to establish Christians and
start a church, they work with them in different ways, then
after a few years they will pull out and the church nationals
will be there and the project will be up and running. But
in the Soviet Union, Gorbachev said they could come as
Christians if they did a social exchange. So Roger went as
an agricultural expert–that’s how he got in the door. He was
one of the first Americans to visit the Kherson Agricultural
Institute. He grew to know the vice-director and his family
personally. They wouldn’t show him any farms, but
eventually friends took him to visit the School Farm. He met
Irene who was a teacher, and her husband took him to visit
the State Farm on a Saturday. It was a small village where
98% of the people had outhouses and chickens in the yard.
They will typically have electricity but not natural gas. The
furnaces will be fired with coal or wood. They farm jointly.
The two basic types of farms are the sohos (state farms)
and kohos (collective farms). One of their favorite jokes is:
What’s the difference between them? Answer: There is none.
Roger’s group found out that workers on the state farms
are extremely lazy, whereas the collective workers are just
somewhat lazy. After working and investing in Ukraine,
Roger has come to the conclusion that “capitalism isn’t
perfect, but its a heck of a lot better than Communism.”
In Kherson there is a huge combine factory with 13,000
employees. Iron ore goes in one end, gets transformed
into steel, and finished combines come out the other. They
make everything they need there except the rubber tires and
the paint. They even make the glass. Roger was the first
American in that plant in 102 years.

After his first visit, Roger returned to Ukraine in 1992
and took 12 soybean varieties which he believed would
do well in that area. Asgrow donated a whole container of
soybean seed in 1993 to his project. He did lots of variety
testing in Ukraine. He now probably knows more about
what soybean varieties do well in Ukraine than any other
foreigner.
Roger’s company has worked closely with two
collectives and two state farms. Two weeks ago, in Feb.
1996, he cut those former relationships off because they
just didn’t work or fulfill their end of the bargain. They
understood and were all very good about it. “They stole
from us terribly. The farms are going bankrupt and they were
going to drag us down with them.” Roger’s company is in
the process of taking back all its farming equipment.
Now Roger owns 50% of a company named Freedom
Farm International, which started as a soybean production
operation but is now focused on soybean processing; it is
indirectly focused on soybean production. His company
plans to buy soybeans from Ukrainian soybean growers, and
to support them with technology and equipment, seeds and
herbicides. This company is using two Insta-Pro extrusion
cookers and an extruder to process soybeans into oil and
meal in Ukraine. His company is the first soybean processor
in Ukraine since it became independent of the former Soviet
Union. He obtained grant money from USAID. There were
5-6 such grants given in Ukraine and 12-15 in Russia. His
project was the first among all of these to be completed
successfully; most have been unsuccessful. He is working
closely with Wilmot Wijeratne and others at INTSOY. He
has traveled to Ukraine 19 times since 1991. He is working
closely with a number of Ukrainians at the Agricultural
Institute in Kherson, a city of about 400,000 people. One of
his employees is Irene Palishova, an Associate Professor of
English who speaks fluent English.
He would like to add value to the soybean meal he
now produces, by milling it into soy flour and using it as an
extender for meat sausages. The technology for doing this
was developed by INTSOY in Egypt. He took some of his
soybean flour to a local Ukrainian sausage maker who added
it at the 20% level and was very happy with the results. He
has found that it is not necessary to educate Ukrainians on
the value of soybeans; they already understand.
Roger has heard that there is a small soybean association
in Ukraine but it is pretty much defunct; some people would
like Roger’s people to try to revive it. One of the farm
directors that he first worked with, in 1992, was the head of
the Kherson Oblast association. A man who has worked for
Roger in the past, age 55, is a soybean production expert
with a PhD, who is known throughout the former Soviet
Union as “Mr. Soybean.” He and his wife speak pretty good
English and he is very bright. He has visited the USA at least
twice. He is still active teaching and doing research.
Roger’s company may still get back into soybean
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production, but in a 50-50 relationship but in a cash-rent
situation, where they rent the land.
There is another American guy who is a soybean farmer
in Roger’s region of Ukraine. He has been growing soybeans
there for several years. He is working with an independent
farmer and is struggling, but Roger thinks he will make it.
Roger is trying to help him to get registered and do business
there. Address: Freedom Farm International, 513 Crestwood
Dr., St. Joseph, Illinois 61873-9427. Phone: 217-469-2254.
1251. Montanaro, Pamela. 1996. Attending the First National
Soybean Workshop in Cuba (Interview). SoyaScan Notes.
April 15. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Pam Montanaro, Coordinator of the Cuba
Campaign Department of Global Exchange, just returned
from 2 weeks in Cuba. She led an alternative medicine
group during the first week. While there, she attended the
First National Soybean Workshop (Primer Taller Nacional
Soya), 2-day meeting held on 11-12 April 1996 at the Food
Research Institute outside Havana. It was attended by
about 200 Cubans, and many important Cubans were there,
including Jesu Montané Oropesa, a top advisor to Fidel
Castro, and Vilma Espín, head of the Federation of Cuban
Women (Federation de Mujeres Cubanos, FMC). One of
the founders of the Cuban revolution in the 1950s, she is
married to Raul Castro (Fidel’s brother), is a chemist or
biochemist, speaks good English, and has been involved with
popularizing soybeans and soyfoods in Cuba for many years.
In the early 1960s Vilma organized a Cuban group named
“Friends of the Soybean.”
The afternoon sessions on the first day were divided
into two parts: Soybean production, and soybean utilization.
The first was open to everyone, the second was restricted
to speakers only, because of Cuba’s proprietary soymilk
and soy yogurt technology. Dr. Gilberto Fleites, a top
Cuban cancer surgeon who is also a vegetarian, gave a
presentation to both sessions on soy, diet and health, with
an excellent slide show that he has developed; he answered
many questions and received many requests for talk to other
organizations.
The conference was attended by representatives from
both agriculture and food processing from every Cuban
province. The food representatives brought samples of their
best soy yogurt and soy cream cheese. At the conference
there was a contest to see which organization had the best
soy yogurt. Las Tunas won, with a special award going to a
factory in Havana. In all, the conference was very up-beat.
Video- and audio tapes were made of most of the sessions,
and the proceedings are expected to be available in Spanish.
Pam has a Spanish language conference agenda.
At the conference, Pam learned that two other foreign
groups are apparently involved with growing soybeans in
Cuba. Vilma Espín’s women’s group (FMC) has a project

very similar to Global Exchange’s funded by Oxfam Canada
and now underway in the easternmost province of Cuba,
Santiago de Cuba (near Guantanamo Bay, the U.S. naval
base). The project is getting its seeds from INIFAT, but there
seems to be poor communication between INIFAT and this
project, to the extent that Pam wondered if a rivalry might
have developed between them. Oxfam Canada first began
work in Cuba in Jan. 1995 and Pam helped to interest them
in work with soy. Canadians Minor Sinclair and Sheila
Katz are now involved with this soy project. A second
Cuban group is also working on this project, the National
Association for Small-Scale Agriculture (Association
Nacional de Agricultura Pequena, ANAP). They just had
their first harvest and got a good yield of about 2 tons of seed
per acre. Minor (who now lives in Havana with his wife,
Martha Thomson) in writing up a report on the project for
Pam. Pam’s combine has not yet arrived in Cuba.
An Italian NGO (non-governmental organization),
which is part of the European Union, is said to be trying to
do another soy project, and has offered to invest $1 million
in the project.
During 1996, nationwide, Cuba hopes to grow between
6,700 ha and 8,040 ha of soybeans (500 to 600 caberillas; 1
caberilla = 13.4 ha). If all goes well, this area would provide
them with about 15,000 metric tons of soybeans–enough for
all their food needs but only about 10% of their total needs
including vegetable oil and livestock feed.
Only two foreigners attended the soy conference–Pam
and a man from Mexico. Pam heard that Cuba has signed a
contract to export its soymilk manufacturing technology to
an organization in Semaya, Mexico. This would be Cuba’s
first known export of such technology. Last year Cubans
did a lot of traveling throughout Latin America looking for
customers.
Tito Nuñez’s vegetarian restaurant in the Botanical
Garden, next to a Japanese garden, is just lovely and
becoming very popular. The food is organically grown and
presented in a beautiful way. Address: Coordinator of Soy
Cubano! Company, Food and Medicine Campaign, c/o
Global Exchange, 2017 Mission St. #303C, San Francisco,
California 94110. Phone: 415-255-7296 or 415-558-8682.
1252. Callanan, Bob. 1996. Soya Bluebook: Celebrating 50
years of service to the soybean industry (Ad). Soya Bluebook
Plus 1997. p. 13-21.
• Summary: On the top two-thirds of each page is a brief
history of the soybean in America from 1900 to the present,
with emphasis on the work of the American Soybean
Association, which was founded on 3 Sept. 1920 as the
National Soybean Growers’ Association by more than
1,000 people who attended the first “Cornbelt Soybean
Conference” on a farm owned by the three Fouts brothers
near Camden, Indiana. It was renamed the American
Soybean Association in 1929.
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To the left and right of this story on each page are two
reproductions of full-page advertisements from existing
companies that appeared in the Bluebook. The first four ads
are from Anderson International (1947), Archer Daniels
Midland Co. (1947), French Oil Mill Machinery Co. (1947),
and Ross & Rowe, Inc. (1947, now ADM Lecithin).
The story contains many photos related to the ASA and
soybean production and trade. For example: (1) A farmer on
a horse-drawn cultivator in a soybean field from the early
1900s. (2) The front of the ASA offices in Hudson, Iowa.
(3) Henry Ford in 1940 testing the strength of a soy-based
plastic trunk lid on a Ford car by swinging an ax against
it. (4) Mr. & Mrs. George Strayer in Oct. 1955 leaving
for Japan by air from Waterloo, Iowa. (5) The floor of the
Chicago Board of Trade in Oct. 1936 as the new soybean
futures market opens. (6) An oceangoing freighter in the
1940s docked next to Central Soya Company’s elevators in
Chicago. (7) W.L. Burlison and C.M. Woodworth inspecting
soybean variety demonstration plots at the University of
Illinois.
Accompanying this history, on the bottom one-third
of each page is a chronology from 1900 to 1997 that
highlights major events of the companies that advertise in
the Soya Bluebook Plus–even though those events may be of
relatively little importance in soybean history. For example:
1905–H.R. Williams Mill Supply Inc., Kansas City, Missouri
is founded by Harry Richard Williams. 1914–Universal Oil
Products Co. (UOP), Des Plaines, Illinois, is established.
Address: Communications Director, American Soybean
Assoc. Phone: 314-576-1770.
1253. Golbitz, Peter. 1996. Soyfoods take root in the
Caribbean: Basic food needs spur growth of a new industry.
Bluebook Update (Bar Harbor, Maine) 3(4):4-5. Oct/Dec.
• Summary: Dominican Republic: In August, the Mexico
City office of the American Soybean Association sponsored
a conference in the Dominican Republic titled “The
Importance of Using Soy Protein in the Treatment of Chronic
Disease.” Two companies are now making soyfoods in the
Dominican Republic and working to increase awareness of
their value. Engela Estévez, founder of Saluvid S.A., makes
a variety of meat alternatives from textured soy protein.; she
presents seminars, has written a book titled “112 Recipes
with Soya, The Vegetable of a Thousand Uses,” and has
helped to establish a foundation named FundaSoya to
educate consumers. Mr. L.R. Ubiera, founder of Nutrisoya in
1996, makes fresh soymilk and tofu as well as several meat
alternatives; he has written and published a book titled “Tofu
y Leche de Soya, a Practical Guide for Home Preparation.”
Cuba: A summary of the history of soyfoods in Cuba,
including recent developments, was extracted from a report
by William Shurtleff after his visit to Cuba in Jan. 1996.
A photo shows a soybean harvester in Cuba, donated
by Global Exchange. It arrived in the spring, just in time to

help with this year’s soybean harvest. From left to right: The
harvester’s mechanic. The director of the INIFAT station
where the soybeans will be grown. Segundo Panas of ECAP
(A Friends-of-Cuba organization). Pam Montanaro of Global
Exchange in San Francisco, California. Tomas Guzman of
INIFAT, director of the Cuban soybean production project.
1254. Ontario Soybean Growers’ Marketing Board
Newsletter. 1996. Profile: Gord Pryde of Hensall District Cooperative (Ontario, Canada). Dec. p. 7.
• Summary: “Ontario’s newest soybean exporter is planning
to expand contract production of white hilum soybeans
northward through Huron and Perth Counties.
“Hensall Co-op contracted with over 100 growers in
1996 to produce 10,000 tonnes of food quality soybeans,
mainly for export to Japan and Hong Kong. For 1997,
the cooperative will offer contracts for 150 farmers as it
makes more inroads into the Pacific Rim market. “’Quality
is the key,’ says Gord Pryde, marketing manager for the
cooperative, which has invested $4.5 million in processing
equipment at its Hensall site within the last three years.
Pryde says that in 1990, the cooperative faced a pivotal
choice. Either it had to undertake a major upgrade in
facilities to ship high-quality edible beans, or it had to quit
that business.
“Very early in the discussions, directors saw the
potential to enhance the return on their investments in
equipment and human resources by expanding into soybeans.
Now, the cooperative has world class receiving, cleaning
and drying equipment, matched with a flexible high-quality
storage network that lets it segregate beans and soybeans for
distinct markets. Pryde says the equipment achieves precise
size, colour and cleanliness standards, and allows them to
ship soybeans in bulk or in poly or jute bags.
“Hensall Co-op has total sales over $100 million a year,
with nine locations from Ilderton in Middlesex County to
Londesborough in north Huron County. The cooperative
markets farm inputs such as seed, fertilizer and feed,
together with fuels and hardware. Hensall Co-op operates
five elevators at Hensall, Seaforth, Exeter, Ilderton and
Londesborough. The cooperative is a prominent player in
Ontario’s white bean industry, and also contracts a dozen
kinds of edible beans, ranging from familiar kidney beans to
two kinds that most Ontario consumers have probably never
seen. These are otebo [Phaseolus vulgaris L.] and kintoki
[azuki] beans, grown especially for Japan, and they’re
another reason that Hensall Co-op believes that it can sell
food quality soybeans in the Pacific Rim.
“’We’ve already established a presence as a high quality
niche market supplier in the region,’ Pryde explains.
“Pryde says Hensall Co-op is building on the efforts
of pioneers including John Thompson of W.G. Thompson
& Sons, and Nap and Paul King of King Grain, and more
recently Peter Hannam of First Line Seeds.
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“’They have established a reputation for quality,’ Pryde
says. ‘We don’t see ourselves as competitors. We think we
can complement their efforts by identifying our own niches.’
He adds, ‘We believe we are expanding Ontario’s share of
overseas markets.’
“Pryde says the co-op expects steady growth in contract
production, especially with identity-preserved varieties. For
its 1996 contracts signed last winter, the co-op offered a 20
cent at-harvest premium for white hilums, and 30 cents for
identity preserved, rising to 60 cents for January delivery.
“Most current growers are in north Middlesex county,
but Pryde sees potential for growth throughout its trading
area as growers gain experience. Hensall Co-op lays out a
production program, including weed control. Quality at the
receiving platform, however, is heavily influenced by critical
harvest decisions, including combine settings and harvest
timing.
“’We see our involvement in soybeans five years from
now to be completely different than today,’ Pryde says.
‘We’re always going to have a base of regular white hilum
soybeans, but the future is to source customers who have
unique requirements that demand a niche approach.’ That
means more identity-preserved production. In fact, Pryde
foresees the growth of unique niche marketing becoming
so precise, buyers who live half a world away will want to
know they’re receiving beans grown by specific producers.
“’We built our edible bean business on niche marketing,’
Pryde says. ‘We will use the same approach in soybeans.
We’re definitely in this market for the long term.’”
A photo shows Gord Pryde of Hensall District Cooperative standing next to a large truck. Address: Box 1199,
Chatham, ONT, Canada N7M 5L8.
1255. Hasse, Geraldo; Bueno, Fernando. 1996. Captions
of 24 historical photos of the soybean in Brazil (Document
part). In: G. Hasse and F. Bueno. 1996. O Brasil da Soja:
Abrindo Fronteiras, Semeando Cidades [The Brazil of Soy:
Opening Frontiers, Sowing Cities]. Porto Alegre, Brazil:
L&PM Editores S.A. 256 p. See p. 187-92. Illust. 32 x 28
cm. [Por; Eng]
• Summary: These historical photos and English-language
captions appear on pages 187-92: 1. In the region of Santa
Rosa, the center of soy in the first decades of the 20th
century, German settlers gather at a celebration. 2. European
immigrants established wood as the pioneer activity of the
agricultural civilization in northern Rio Grande do Sul. 3.
Beginning in 1908, Japanese immigrants arrive in Santos
carrying the seeds of a new crop to be developed in South
America in their luggage. 4. In the planting fields run by
Instituto Agronômico of Campinas in the interior of Sao
Paulo in 1920, soy plants were practically as tall as a man.
5. For almost a century, the Instituto Agronômico
of Campinas, founded in 1887, was the main technical
reference center on soy in Brazil. 6. The pioneer of soy

cultivation in the South was the Escola de Agronomia Eliseu
Maciel (Agronomy School), once called Liceu Agricola RioGrandense, in Pelotas. 7. Sorol, which began operation in
the early 1950s in the harbor area of Pelotas, was one of the
first oil factories of Brazil. 8. At the factory in Horizontina,
farmer Carlos Sapiezinski removes the first threshing
machine manufactured in the region of soy.
9. In the 1960s, before extensive mechanization, the
fields previously dominated by the queen-of-the-meadow
grass in Planalto region of Rio Grande do Sul were
cultivated with a hoe. 10. In Sao Paulo, a technical meeting
on soy. From right to left: Shiro Miyasaka, José Drummond
Gonçalves, and José Gomes da Silva (“Zé Sojinha”). 11.
Studies of soy adaptation to cerrados climate of Central
Brazil began at the Federal University of Viçosa. 12. While
gathering a sample of soybean plants before harvest, a
worried farmer from Paraná evaluates the quality of beans.
13. In the 1970s, the boom of soy in the state of
Paraná is shown through the lines of trucks in the harbor of
Paranguá. 14. Taking advantage of the soy wave, Olvebra, a
fusion of four small factories of the interior of Rio Grande,
entered the stock market fever in 1972. 15. The settlement of
Mato Grosso followed the same method used in the southern
states for felling forests by offering official incentives. 16.
The first SLC harvester [combine] was created in 1965 in the
center of soy, based on a John Deere reaper-thresher, which
had been imported 10 years earlier. Note: SLC is the name of
a harvester manufacturer based in Horizontina.
17. At first, the super-harbor of Rio Grande was a wheat
and soy terminal given to Cotrijuí by the government. 18.
Since 1974, following the soy boom, serial manufacturing of
trailers for bulk transport in Caxias do Sul was developed by
Randon. 19. When Ceval was built in Gaspar during the first
half of the 1970s to take advantage of tax incentives due to
the Hering company, nobody imagined that it would become
the largest company of Santa Catarina in the 90s, thanks to
soy. 20. In Brazilian kitchens, soy oil slowly replaced peanut
and cotton oils. After 30 years, it was a necessity in Brazilian
kitchens.
21. Olacyr de Moraes, a pioneer in exploring virgin
lands in Ponta Pora, was named the “king of soy” because
of his extensive plantations in both states of Mato Grosso.
22. Since the 70s, the Centro Nacional de Pesquisa da
Soja [CNPSo, National Soy Research Center] in Londrina
has been the main agricultural reference on Glycine max
in Brazil. 23. The Centro Nacional de Pesquisa do Trigo
(Wheat Research National Center) in Passo Fundo. Soy
helped the wheat crop in the 60s, just as wheat helped the
soy crop in the 90s. 24. The no-tillage method, the latest
stage of agriculture mechanization, is a planting technique
which causes no erosion and preserves soil fertility. Address:
1. Journalist; 2. Photographer. Both: Brazil.
1256. Seed Trade News (Chaska, Minnesota). 1997. Asgrow
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files suit in PVP case. 118(2):7. Feb.
• Summary: Asgrow has filed suit alleging that Niemeyer
Tractor & Farm Supply (of Bowling Green, Missouri) has
sold brown bag soybean seed that was actually Asgrow
A4138, a variety protected by the Plant Variety Protection
Act (PVPA) of 1970. Discusses the many results of the
PVPA and the American Soybean Industry Council (ASIC),
which includes the 28,000 farmer-members of the American
Soybean Association and companies representing various
soybean industry sectors. This Council supports PVPA
protection and the intellectual property rights of developers
of new soybean varieties and traits.
1257. Hartz, Marion. 1997. More on the history of Jacob
Hartz Seed Co. (Interview). SoyaScan Notes. April 28.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Marion’s older brother is Jake Hartz Jr. His
father was Jacob Hartz, Sr. and his grandfather was Gerhardt
“George” Hartz, born in Germany. Marion recalls that Mr.
Thorell told him that at the time he first bought 20 bushels
of soybeans (in about 1925 or 1926), he made an entry in the
company’s ledger books. Marion looked for these books, but
was not able to find them. The building where the books used
to be kept is still there; it is still possible that they might be
stored in some nook or cranny.
Most back issues of the Stuttgart Daily Leader are on
microfilm at the Stuttgart Public Library. The newspaper,
which still exists, has a small library itself.
Jacob Hartz, Sr. had great success during his early and
middle years of life, but during his ‘60s he was sidelined
by health problems–high blood pressure, heart trouble, and
kidney stones. He died at age 75. By contrast, his partner,
A.R. Thorell lived into his 90s.
When the Hartz-Thorell Supply Co. split up in 1942,
Jacob Hartz, Sr. took the seed side of the business and the
company’s state-of-the art grain elevator built in about 1936
and located about half a mile from the equipment supply
company building. The company devised many refinements
in this elevator for the maintenance of seed purity and
germination. It was recognized as a model for a large-volume
seed cleaning and processing operation–particularly in the
South. A.R. Thorell kept the equipment supply side of the
business and the company headquarters building that housed
it. Much of the equipment in those days could be used
interchangeably on all the four crops in the rice rotation. The
use of combines to harvest rice did not start on the Grand
Prairie until about 1945-46; it took a much stronger, heavierbuilt machine to combine rice. Hartz and Thorell owned a
farm where they produced some seed. Several years after
the 194s dissolution, Jacob Hartz, Sr. bought A.R. Thorell’s
interest in that farm.
During the 1940s, roughly 50% of Hartz’s sales came
from soybeans; the other 50% came from rice, oats, and
lespedeza (which was the hay and pasture crop). All four of

these crops were part of the rice rotation on the Grand Prairie
in the 1940s. A farmer typically planted rice for one year,
then other crops the next two years.
The soybean business grew steadily, until they were
handling over 1 million bushels of soybeans a year. In one or
two years they sent 6-7,000 metric tons for seed to Mexico,
and 10-20,000 metric tons to the Far East [East Asia] for
food purposes.
Asgrow and Hartz Seed are now in the process of being
merged. Both will be moved to Des Moines, Iowa, in about
July 1997. Marion does not yet know the name of the new
company. Mr. Danny Kennedy, who is the current and rather
young president of Hartz Seed Co., is slated to be president
of the new company and Terry Hicks, an accountant who has
been office manager and the financial officer for Hartz Seed
Co., will be the chief financial officer.
Marion has 4 children–two sons and two daughters. One
of his sons, Douglas Hartz, is now on the national board of
the American Soybean Association. Douglas is in the farm
management business. “We have about 2,000 acres ourselves
in three farms, which Douglas manages. In one farm, all four
of my children are partners.” Address: Stuttgart, Arkansas.
1258. Brunoehler, Ron. 1997. Remote sensing is ready to
fly: Aerial images can deliver valuable crop information.
Soybean Digest. April. p. 18a-18c.
• Summary: Remote sensing, which provides high-resolution
images from satellites, promises to add to the various
information bases of precision agriculture, such as yield,
soil-type, and fertility mapping.
“Remote sensing is defined as any measurement taken
without touching whatever is being measured. It was tried
in the 1960s and ‘70s using infrared aerial photography, but
never really got off the ground.” An expert in the field is
Chris Johannsen, director of Purdue University’s Laboratory
for Applications of Remote Sensing, in Indiana. He says
remote sensing can or will be used to determine if a crop is
under any stress before it is evident to farmers on the ground,
monitor crop variability within fields, and estimate yield.
A color photo shows how satellite images covering
1,369 square miles can be broken down into individual fields.
A sidebar (p. 18c) is titled “Aerial imagery is progressing
fast.”
1259. Pioneer Hi-Bred International, Inc. 1997. The
Roundup Ready gene in the #1 planted bean (Ad). Soybean
Digest. Aug/Sept. p. 11.
• Summary: This full-page color ad shows four different
large soybeans among the bold title. On each soybean is
superimposed a color photo: Soybeans coming out the top
of a combine, a bag of Pioneer soybean seed, a sign reading
“Roundup Ready gene: For over the top application,” and a
colorful double helix.
Across the bottom one-third is written: “Across soybean

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 730

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 731
country, more acres are planted to Pioneer soybeans than
any other brand. Now eighteen varieties of Pioneer brand
soybean seed are available with built-in resistance to
Roundup* herbicides. Better genes. More beans. www.
pioneer.com.
* “Roundup and Roundup Ready are trademarks of the
Monsanto Company.”
Note: This ad also appeared in the Dec. 1998 issue (p.
34-35) of this magazine. Address: Des Moines, Iowa.
1260. Kauffman, Harold E. 1997. Celebrating the past
and future successes of soy: for a crop with virtually
no commercial market except in Asia at the turn of the
century, it is quite amazing that soybean has become one
of the world’s leading crops. National Soybean Research
Laboratory Bulletin (NSRL, Urbana, Illinois) 4(3):6-7. Oct.
• Summary: “A recent article celebrating the 50th
anniversary of the Soya Bluebook lists a series of key
activities that have contributed to the success of the soybean
in the United States during this century. The article highlights
the important role that the U.S. has played in this effort. But,
by not discussing activities in other parts of the world, one
might get the impression that soybean is not a global crop
and that there is no global demand for soybean products.
“In fact, for a crop with virtually no commercial market
except in Asia at the turn of the century, it is quite amazing
that soybean has become one of the world’s leading crops.
Today it is one of the largest agricultural commodities traded
globally, and billions of people now benefit from products
obtained from soy-food, feed, and industrial products.
“Why did soy production increase out of its center of
Asian origin? What role did other countries and regions play,
and what are the implications for the future of soy in the
world? As Paul Harvey would say in his well known radio
show, there is a need to tell the ‘Rest of the Story.’
“Dynamic production gains: At the turn of the century,
world soybean production was estimated at less than 3
million metric tons, essentially all of which was produced
in Asia. By 1994-1996, annual global production averaged
more than 130 million metric tons, a 50-fold increase during
the century.
“Clearly soybean production has increased most
dramatically in the Western Hemisphere–first in North
America and then in South America. But, modest gains
also have occurred in East and Southeast Asia, Europe, and
Africa. South Asia, especially India, has had a high rate of
growth during the past decade.
“To put this success into perspective, it is important to
note that soybean production has increased at a faster rate
during the last half of the century than the much publicized
‘green revolution’ in cereal crops–wheat, rice, and maize.
Soybean production increased nearly 700 percent during
that period, while the average production gain of the three
cereals was slightly less than 300 percent. A much higher

share of soybean production gains, however, has come from
expanding the production area–a 300 percent increase for
soybean compared to a 62 percent increase for the cereals.
Much of the gain in cereals came from yield production
increases–an average gain of 142 percent compared to
only a 95 percent gain for soybean. Although total soybean
production has not yet reached the levels of the three major
cereals on a global basis, soybean likely will reach those
levels with sustained growth during the next century.
“Dramatic growth in demand: Of course, the push
behind the increase in soybean production has been the
dramatic worldwide rise in demand. Use of high-protein
meal for poultry and livestock rations has increased more
than 500 percent since 1960. By 1995, soybeans provided 60
percent of the world’s consumption of high-protein meal.
“Significant, although less dramatic increases have
occurred for soy oil and derivatives. For several decades, soy
has been the leading source of vegetable oil on a global basis,
with more than a 25 percent share. Soyfood consumption
has continued to increase in Asia where soyfoods have long
been a traditional part of the diet. More recently in North
America increases have occurred as the awareness of the
health benefits from consuming soyfoods has increased.
Truly a combination of new and traditional uses of soy have
provided the rapid growth in global markets.
“Global contributions to the success of soybean: People
in public and private institutions from around the world
and across all segments of the soybean value chain have
contributed to ‘globalizing’ the soybean industry during
this century. Soybean germplasm came from Asia to the
Americas in the early part of the century, where it was
improved through extensive research and development
programs.
“The genius behind mechanization and the increased use
of chemical herbicides and pesticides has come from North
America and Europe. The private sector has aggressively
developed new equipment and chemicals which have
dramatically increased production efficiency. More than 80
percent of current world production of soybeans come from
areas which are highly mechanized.
“Technology for the solvent extraction process, which
permits efficient extraction of oil, came from Europe in the
1930s. Processing efficiency was subsequently increased
by industry in both Europe and North America. Global
markets for a wide range of soy products resulted from the
development of handling, storage, and shipping systems
by global companies. Marketing activities of the American
Soybean Association assisted in these efforts in many parts
of the world. The soybean industry clearly has become
successful because of contributions from many companies
and institutions around the world.
“Lessons for the next century. Three lessons that I
believe we must apply for the next century are:
+ “the need to focus on yield gains. Soybean yield
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gains have lagged considerably behind that of maize, wheat,
and rice during this century. If production is to increase
substantially during the next century, we must increase yields
as the opportunities for expanding the growing area will be
limited. Because yield gains in legumes are generally more
difficult to accomplish than in cereals, the challenge will be
a big one. It will be necessary to broaden the genetic base of
soybean and to use all of the tools available to the scientific
and production community, including conventional breeding,
biotechnology, enhanced inputs, and precision farming.
+ “the need to strengthen collaboration within the
soybean industry. All segments of the soybean value
chain must work together to address the many aspects of
production, handling, marketing, processing, and use which
will keep soybeans competitive and profitable. Cooperation
has begun in recent years on some aspects, but these efforts
must be enhanced and expanded to all areas of mutual
interest.
+ “the need to develop a new vision for global soybean
research and development. In recognition of the global
nature of the soybean industry, private companies and public
sector institutions in the U.S. must expand strategic alliances
around the world. In recent years successful private sector
companies have built strategic alliances with companies in
other countries. Partnership with public sector institutions
both in the U.S. and abroad will help increase production
efficiency, expand the output of products, and increase the
competitiveness of soy.”
“Harold E. Kauffman... was former director of the U of
I’s International Soybean Program (INTSOY).”
Note: This is the earliest English-language document
seen (March 2019) that contains the term “value chain” or
“soybean value chain” in connection with soybeans. Address:
Prof. of International Agriculture, Dep. of Crop Sciences,
Univ. of Illinois.
1261. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1997. Joint program at U of I aims
to launch agriculture into supercomputer age: the cooperative
program between the College of ACES and the NCSA will
apply the latest supercomputer technologies to four important
agricultural issues. 4(3):4-5. Oct.
• Summary: “The College of Agricultural, Consumer
and Environmental Sciences (ACES) at the University of
Illinois and the U of I’s National Center for Supercomputing
Applications (NCSA) have launched a joint effort aimed at
leading the U.S. food and agriculture sector more quickly
into the computer age.
“The NCSA serves as the leading-edge site for the
National Computational Science Alliance. The Alliance,
which is funded by the National Science Foundation,
was established to help develop a national information
infrastructure for the 21st Century.
“Operating under a formal memorandum of

understanding, the cooperative program between the College
of ACES and the NCSA will apply the latest supercomputer
technologies to four important agricultural issues that
represent fundamental changes in the way information will
be used and managed in the future. Bruce Hannon of the
Department of Geography will serve as overall coordinator
of the program.
“One of the major sub-groups will focus on applying
supercomputing technologies to genome mapping and gene
sequencing in both plants and animals.
“’Something as seemingly simple as the common
soybean plant has millions of DNA base pairs,’ said
Don Holt, senior associate dean in the College of ACES.
‘Mapping and sequencing of genes from the soybean and
numerous other species have produced huge, complex
databases. With this new partnership, we should be able to
blend information from databases around the world in a way
that will greatly enhance the process of translating basic
genetic data into useful transformed plants and animals.’
“Holt notes that the College of ACES already has a large
group of scientists engaged in gene mapping and sequencing
and in basic studies of gene function, comparative genome
studies, and statistical genetics. At the same time, NCSA has
broad expertise in managing huge database and performing
complex calculations at enormous speeds.
“’Collectively this combination of talents will
constitute a new discipline known as bioinformatics that
will unite and integrate the many areas of study involved in
genetic improvement of plants and animals,’ he said. ‘The
result could be a whole new era of dramatic progress in
biotechnology.’
“As part of this joint effort, researchers from the College
of ACES and NCSA also are working on ways to collect and
archive the enormous amounts of site-specific data generated
by precision farming equipment. The data could then be
analyzed in ways that reveal important relationships between
yield and variables in the field.
“’Efforts are also underway to develop new sensors
that will collect more site-specific data on field and crop
conditions,’ Holt said. ‘NCSA’s pioneering work in
geographical information systems and other ways to process
spatial data makes them an ideal partner with the College of
ACES in this initiative.’
“The College of ACES and NCSA further are
cooperating on development of web-based systems for
delivering top-quality courses on food and agriculture
anywhere that there is a demand.
“’This project will transform not only conventional
education but also outreach and in-service training,’ he
said. ‘Ultimately it will blur the boundaries between work
and education and between formal education and in-service
training...’”
1262. Newshour with Jim Lehrer. 1997. ADM–Feeding the
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world. Television broadcast. PBS. Oct. 1.
• Summary: The following three new ADM ads began
to be aired on the Newshour in early October, 1997. (1)
“Feeding the world is the biggest challenge of the new
century. Outside of the U.S. you’ll find 96% of the world’s
population. Inside, you’ll find the means to feed them.
ADM–Supermarket to the world.”
(2) “Feeding the world is the biggest challenge of the
new century. By the time this baby is old enough to vote, the
world will have nearly 2 billion new mouths to feed. ADM–
Supermarket to the world.”
(3) “Feeding the world is the biggest challenge of the
new century. In fifty years the world must have room at the
table for ten billion people. We’re setting new places every
day. ADM–Supermarket to the world.”
Note: These ads may be the opening salvo in an effort
to persuade American consumers that genetically engineered
foods are necessary and a good idea.
At about this same time, ADM also began to air three
more ads: (4) “Feeding the world is the biggest challenge
of the new century. That’s why ADM is promoting soil
conservation–so history doesn’t repeat itself. ADM–
Supermarket to the world.” (5) “Feeding the world is the
biggest challenge of the new century, which is why ADM
promotes satellite technology to help the American farmer
be even more productive. ADM–Supermarket to the world.”
(6) “Feeding the world is the biggest challenge of the new
century, which is why ADM is conducting research into
aquaculture and other new food sources. ADM–Supermarket
to the world.”
1263. Taylor, Owen. 1997. Precision farming: Which way
will it go? Changes are out there on dim horizon. Soybean
Digest. Dec. p. 24-25.
• Summary: “Precision farming will change more than the
way a farmer deals with his own operation. The technology
will alter ag research, manufacturing and distribution. Along
the way, it will raise issues about who owns and has access
to the data a grower collects from his field.
“A committee formed by the National Research
Council (NRC) reached those conclusions in a recent report,
‘Precision Agriculture in the 21st Century.’”
Steven Sonka, director of the National Soybean
Research Laboratory in Urbana, Illinois, chaired the
12-person NRC committee.
1264. Csonka, Steven; et al. 1997. Precision agriculture in
the 21st century: geospatial and information technologies in
crop management. National Research Council. Proceedings
of the Third International Conference on Precision
Agriculture. xii + 150 p. *
• Summary: Contents: Front matter. Executive Summary.
1. Dimensions of Precision Agriculture. 2. A New Way to
Practice Agriculture. 3. Adoption of Precision Agriculture.

4. Public Policy and Precision Agriculture. References.
Glossary. Authors. Index.
“Sensors, satellite photography, and multispectral
imaging are associated with futuristic space and
communications science. Increasingly, however, they are
considered part of the future of agriculture. The use of
advanced technologies for crop production is known as
precision agriculture, and its rapid emergence means the
potential for revolutionary change throughout the agricultural
sector.
“Precision Agriculture in the 21st Century provides an
overview of the specific technologies and practices under
the umbrella of precision agriculture, exploring the full
implications of their adoption by farmers and agricultural
managers. The volume discusses how precision agriculture
could dramatically affect decisionmaking in irrigation,
crop selection, pest management, environmental issues,
and pricing and market conditions. It also examines the
geographical dimensions-farm, regional, national-of
precision agriculture and looks at how quickly and how
widely the agricultural community can be expected to adopt
the new information technologies.
“Precision Agriculture in the 21st Century highlights
both the uncertainties and the exciting possibilities of this
emerging approach to farming. This book will be important
to anyone concerned about the future of agriculture:
policymakers, regulators, scientists, farmers, educators,
students, and suppliers to the agricultural industry.”
1265. John Deere. 1998. For accurate seeding in your
toughest conditions the answer is clear (Ad). Soybean Digest.
Jan. p. 60-61.
• Summary: “While seeding conditions have never been
tougher, selecting a drill is easy with a choice of three John
Deere box drills. All three get through tough surface barriers
to put seed in an ideal environment for germination. Which is
right for you? Here are a few helpful hints:
“Coulters or no coulters? Coulters, like any tillage tool,
help the seedbed warm faster. However, coulters can stir up
weed seeds, allowing them to germinate. This tillage action
also lets moisture escape from the area around the furrow.”
Color photos show three John Deere drills: (1) 750
no-till drill, with an 18-inch disk for true no-till; (2) 1520
integral drill; teamed with the 1570 Coulter Cart, it provides
accurate seeding through residue in narrow row spacing; (3)
1530 Tru-Vee Drill “gives you the depth control of a planter,
capacity of a drill, and ability to plant in any conditions.”
Note: Webster’s Dictionary (1985) defines coulter
(derived from the Latin culter = plowshare), a word first used
before the 12th century, as “a cutting tool (as a knife or sharp
disc) that is attached to the beam of a plow [the part to which
handles are attached], makes a vertical cut in the surface, and
permits clean separation and effective covering of the soil
and materials being turned under.”
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fertilizer to a field.
1266. Lehnert, Dick. 1998. Specialty soybean varieties bring
premiums for a price: Markets for food-grade varieties are
growing. Soybean Digest. Jan. p. 64-65, 68.
• Summary: About 120,000 tons of specialty soybeans are
now shipped from the USA to Japan each year–about 10%
of the food-grade soybeans the Japanese buy. The soybeans
must always be kept separate–”identity preserved.” Growers
typically get more dollars per bushel, but sometimes get
fewer bushels per acre. The soybeans are made into foods
such as tofu, tempeh, natto, or miso.
Kim Nill, deputy director for international marketing
at the American Soybean Association, keeps tabs on the
growing opportunities for specialty soybeans. He says
seed companies are finding niche markets for food-grade
soybeans.
Last year, DuPont introduced a variety that produces oil
high in oleic acid (naturally lower in saturated fats and more
heat stable without hydrogenation). DuPont is now working
on a low stachyose bean. Pioneer Hi-Bred International grew
7,000 acres of low-linolenic oil beans for a market similar to
that of high-oleic acid beans.
A photo shows a combine harvesting specialty soybeans
that will be made into tofu.
1267. Novartis Seeds, Inc. 1998. Novartis innovation: Can
you part with the difference it makes? (Ad). Soybean Digest.
Jan. Back cover.
• Summary: Novartis Seeds offers “top-yielding NK* Brand
soybean varieties with strong agronomic traits and powerful
disease-resisting packages. Or chose varieties which also
include Novartis Maximizer* Technology–like the Roundup
Ready gene for weed control flexibility.” * = Registered
trademark or trademark. Note: NK stands for the former
Northrup King.
A half-page color photo shows a combine harvesting
soybeans. A piece of a puzzle is cut out in front of it.
The blue and green Novartis Seeds logo is in the lower
right corner, with its slogan: “Where innovation drives
performance.” Address: Minneapolis, Minnesota 55440.
Phone: 1-800-445-0956.
1268. Soybean Digest. 1998. Precision ag pays on smaller
farms, too. Jan. p. 98.
• Summary: Precision agriculture includes grid mapping,
variable rate technology (VRT), and a yield monitor. Dave
Alme, who farms about 550 acres of corn and soybeans near
Stoughton, Wisconsin, has been using precision farming
since the fall of 1995. He has 250 acres grid-mapped and
VRT-limed and fertilized by Danco Prairie FS of Stoughton.
He says it is affordable because cost is by the acre, and he
can see a “by-the-acre return” on his investment. A color
photo shows a man in the cab of an agricultural machine,
looking into a monitor as he prepares to apply variable-rate

1269. United Soybean Board. 1998. Making your checkoff
pay off. Soybean Digest. Jan. p. 70.
• Summary: Contents: Soy meal, oil exports make big jump
in 1996-97. U.S. soybeans feeding fish in China. Checkoff
project looks at making tractor parts out of soybeans.
Note: The cover of Soybean Digest has changed.
Intertec, the publisher, had been owned by K-III (pronounced
Kay-three), but in 1998 K-III changed its name to Primedia.
Starting with the January 1998 issue, “An Intertec / Primedia
Publication” began to appear on the cover, just below
the title, Soybean Digest–in place of “An Intertec/K-III
Publication.” Address: 16305 Swingley Ridge Road, Suite
110, Chesterfield, Missouri 63017.
1270. Kline, Greg. 1998. Tracing roots of the soybean: UI
professor travels far and wide in search of the history of the
plant. News-Gazette (Champaign, Illinois). Feb. 9. p. B-1.
• Summary: Prof. Theodore Hymowitz, age 63, who came to
the University of Illinois almost 3 decades ago, has a singular
passion for the history of the soybean. While uncovering
the story of the introduction of the soybean to the USA by
Samuel Bowen, he traveled to London, England, to view
the old records of the Honorable East India Co. Hymowitz
has found that the soybean was brought to Illinois by Dr.
Benjamin Franklin Edwards, who was the brother of the first
Illinois governor, Ninian Edwards, for whom Edwardsville is
named. He is now trying to document the spread of soybeans
through the state of Illinois. Today in Illinois, the soybean
crop makes up almost 30%, about $2.5 billion, of the cash
receipts from Illinois farms–according to Tom Pordugal,
a state Agriculture Department statistician. He adds that
soybeans are second to corn in Illinois.
On Prof. Hymowitz’s wall is a poster titled “Prospect
Park, Brooklyn.” It represents the beginning of a path that
has taken him around the globe. In this neighborhood park
were botanical gardens, and there he first became interested
in soil and plants. After high school in Brooklyn, he studied
at Cornell University (Ithaca, New York). Summers, he
worked on a farm in upstate New York and drove a tractor to
town to play third base on a industrial league baseball team.
He earned his master’s degree at the University of
Oklahoma and then served in the U.S. army. After finishing
his doctoral work at Oklahoma State University, he studied
guar on a Fulbright scholarship in India, then went to
Brazil to study tropical legumes for the U.S. Agency for
International Development. In 1964 his mission changed,
to helping Brazilians grow soybeans. In 1967, his work
in Brazil completed, Hymowitz was scrambling for a new
job. He contacted his former department head at Oklahoma
State, Marlowe Thorne, who had moved to the University of
Illinois’ Agronomy Department. Thorne had a job opening
for him as a soybean geneticist. “The rest, as they say, is

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 735
history.
Color photos show: (1) Prof. Hymowitz, with graying
beard, standing behind crossbred soybean plants in the
greenhouse by Turner Hall. (2) Prof. Hymowitz in front of
his desk on which are rows of index card files and boxes of
documents related to his historical research on soybeans.
Card number 0001 refers to a 1765 Georgia Gazette article
about Bowen’s marriage to the daughter of an important
official in the colony of Georgia. Address: Staff.
1271. Danielson, Kay. 1998. Avoid precision farming
pitfalls: It’s not necessarily for everyone. Soybean Digest.
Mid-Feb. p. S-8.
• Summary: “Farmers need to know that the GIS-GPS
technology may not make them any money and takes time,’
says Make Daniels. ‘It is still a new tool.’
“GIS and GPS are, of course, Global Information
Systems software and Global Positioning Systems hardware–
two main components of precision farming technology.”
1272. Monsanto Company. 1998. The maximum yield
potential of the Roundup Ready Zone (Ad). Soybean Digest.
Feb. 15. p. 30-31.
• Summary: A 2-page ad. On the left page, which contains
no text, is a photo of the manly-looking “Roundup man”
looking to the right with the sky in the background.
The top 2/3 of the right page contains the title, a
“Roundup Ready Soybeans” logo, and a “Roundup Ultra”
logo, along with this text down the right half of the page:
“The Roundup Ready Zone. It means something
different to every soybean grower who enters. Some call it
confidence. Others, freedom. But it’s what we all experience
by growing high-yielding, weed-free Roundup Ready
soybeans.
“You see, Roundup Ultra®’ and Roundup Ready
soybeans work together to deliver excellent crop safety and
superior weed control. There’s no herbicide setback, so there
are no concerns about crop injury, delayed canopy or yield
loss in rotational crops. And that’s something we just can’t
get from other soybean herbicide programs.
“For us, maximum yield potential begins in the Roundup
Ready Zone. Because only Roundup Ready soybeans can
give us the feeling of confidence that comes from ultimate
weed control and crop safety.
“Only Roundup Ready soybeans put us in the Zone.
“For more information on the over 300 new varieties
of Roundup Ready soybeans or the Premium Performance
Plan for Roundup Ultra alone, see your local dealer. Or call
1-800-ROUNDUP.
“Circle 150 on Reader Card.”
Across the bottom 1/3 of the page is a photo of a
combine harvesting soybeans, with a truck to receive them
along side.

1273. Quick, Graeme R. 1998. The early history of the
combine in the United States (Interview). SoyaScan Notes.
Feb. 23-24. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Graeme, an Australian who got PhD at Iowa
State University, is an expert on this history of the combine
and the co-author (with Wesley Buchele) of the classic
book on that subject, The Grain Harvesters. He is now
working on a new edition of that book, and welcomes the
suggestion to include a glossary of basic terms (such as
cutterbar, floating cutterbar, reel, pickup reel, header, etc.)
for the non-professional reader. Graeme’s PhD thesis was
about improvements in the combine for soybean harvesting.
The combine (and the word “combine”) existed as early
as 1883. Graeme is a Seventh-day Adventist and has been
a vegetarian for 40 years. Wes Buchele is now retired and
living in Baja California, Mexico; he often returns to Iowa
during the summer.
The Grain Harvesters includes a long and very original
chapter on the history of combines in soybean production
titled “Cinderella Soybean” (p. 235-32). One especially
interesting part of this chapter is the story of the invention
and development of the floating cutterbar by Joe Zeb, Horace
D. Hume, and J. Edward Love. In 1976 Graeme conducted
in-depth interviews with Hume and with John E. Love, the
son of J. Edward Love, who now runs the family combine
business in Garfield. These interviews form the basis of the
story of the floating cutterbar. A floating cutterbar “floats” in
two directions to cut as low as possible on changing terrain.
The blade is flexible from left to right, like a long cross-cut
saw. Moreover, the header itself is mounted on shoes that run
along the ground and allow it to move up and down. Graeme
also invented the Kwik-Cut Head which was released in
1977 and improved the performance of the cutterbar.
The coulter is an ancient piece of farm equipment, which
goes back to the days of the horse-drawn plow, perhaps as
early as the 1820s. It is a blade (initially a knife, now a disc)
that runs in front of the plow, and makes a shallow cut into
the soil to help the plow. Note: According to the Oxford
English Dictionary, the word coulter (spelled cultre at the
time), was first used in about 1000 A.D. by Aelfric, an abbot
and writer in England (in the work Colloq.). It is defined as
“The iron blade fixed in front of the share in a plow; it makes
a vertical cut in the soil which is then sliced horizontally by
the share.”
Graeme has not done much research on the early
history of the soybean in Australia. The man to contact on
that subject would be Don Byth, who is known as “Mr.
Soybean” in Australia. He is probably still active at the Dep.
of Agriculture, Univ. of Queensland, St. Lucia, Queensland,
Australia.
Graeme had not realized that the tractor first began to
be used in soybeans at almost exactly the same time as the
combine. He thinks that is a very profound observation.
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Tractors existed in the late 1800s, but why weren’t they
used in soybeans until about 1923? Graeme can think of at
least three reasons: First, in the early 1920s, soybeans were
generally grown in small fields / tracts–probably too small to
make efficient use of a tractor. Second, soybeans were grown
mostly for forage and hay at that time, and fed to livestock.
Farmers who did this would be more likely to get their draft
power from horses. Third, the early combines were very
large, and mostly of the pull type, which required a large
tractor, that would not fit well on a small soybean farm. The
horse was the dominant source of draft power until about
1919, the year of the peak number of horses on U.S. farms.
By this time, the number of tractors was increasing rapidly,
and it continued to do so until the Great Depression, when
they took a savage blow. Only after the Depression, with the
start of World War II, did they start to rise again.
The combine was one of the reasons that soybeans
switched from being a hay crop to a seed crop. Not until
1941 did acreage of soybeans planted for seed pass that
planted for forage and hay. Address: Dep. of Agricultural
Engineering, Davidson Hall, Iowa State Univ., Ames, IA
50011-3080. Phone: 515-294-1320.
1274. Asgrow Seed Co. 1998. Once you roll it around in
your head, you’ll know there’s a difference (Ad). Soybean
Digest. Feb. p. 82-83.
• Summary: A two-page color ad. “Roundup Ready®
soybean technology is great, but that one gene is only part
of the story. The question is: Who has the best genetics,
strongest agronomic traits, toughest defensive package and
highest yield? You know the answer. There’s just no better
bean.”
The left page has a white background. The right page
has a black background. A wide horizontal photo of the
front of a combine runs across the two. On the right page,
below the text, are 2 60-lb bags of soybeans. One is Asgrow
Roundup Ready® Soybean seed. The other is simply Asgrow
Soybean Seed. Both are “Working for you.” Address: Des
Moines, Iowa. Phone: 1.800.815.4545.
1275. Seifert Sales Co.; Rawson Control Systems. 1998.
ACCU-RATE: Variable rate control–on the go (Ad). Soybean
Digest. Feb. p. 107.
• Summary: “Precision farming with ACCU-PLANT.
Bringing technology down to earth!™.
The ACCU-RATE is for all of your precision farming
needs. Use for seeding, fertilizing and for liquid application
on constant volume pumps.
“Use manually or GPS.
“Multi-function independent control using two GIS
inputs.
“PC programmable.” A photo shows the earth and a
satellite. Address: 1. Auburn, Illinois; 2. Oelwein, Iowa.

1276. Kimura, Takuji “Tak.” 1998. Selling green vegetable
soybeans (edamamé) in the Los Angeles area (Interview).
SoyaScan Notes. May 18. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Mr. Kimura is a food broker, who demos and
sells quite a bit of Yamato’s boiled, packaged edamamé
(green vegetable soybeans = GVS) in California. Yamato
buys these soybeans frozen in 1-pound bags from mainland
China. In Burlingame, California, they open each little bag,
boil the soybeans in salted water (nothing else is added),
package 8 oz. in trays with a nitrogen flush (to help preserve
freshness), and ship them refrigerated to retail outlets.
Interest in and orders for edamamé are growing rapidly.
He called to thank Bill Shurtleff for the idea of using “Palate
Pleasers” as a brand for his edamamé and sushi products.
Last week he demoed edamamé at the Whole Foods Market
in Beverly Hills, California. In 3 hours on Saturday he sold
120 x 8 oz. packs (which was all he had!) at $3.59 each (the
regular price is $2.99). In 2 hours on Sunday morning he
sold an additional 60 packs. Some customers bought 4-5
packs each. They loved the flavor and they were looking for
convenient, tasty ways to get soy into their diet.
Frieda’s Finest, a big produce company based in Los
Angeles, recently ordered three 30-pound bulk samples.
Last August Tak found a grower of organic edamamé
near Sacramento named Short Night Farm, owned by the
McAray brothers (P.O. Box 211, Dunningan, CA 95937.
Phone: 916-724-3434. Fax: 916-724-4339). Short Night
hand-picked the beans and shipped them to the Whole Foods
warehouse, but they ended up spoiling. Any farmer who
wishes to grow edamamé commercially must have three
pieces of equipment: A harvesting machine (a cotton picker
works well), a steam blaster, and an instant freezer. Short
Night is now getting this equipment. Within 45 minutes
after the edamamé are picked, they must be washed and
steam blasted then “instant frozen.” Yamato now buys 200
cases/week from JFC. Trader Joes now sells edamamé from
JFC under a different brand name, but they are interested
in selling an organically grown product. If Tak could find a
reliable source of organic edamamé at a reasonable price, he
is quite sure that he could easily find many buyers, such as
Whole Foods, Veritable Vegetable, Real Foods, and others.
Address: 3616 Delancey Lane, Concord, California 945192357. Phone: (510) 687-2422.
1277. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1998. Global Soy Forum to help
industry meet challenges of 21st century: Global Soy Forum
‘99 delivers a unique and important opportunity to show that
the soybean is essential to global well-being. 5(2):1-2. June.
• Summary: “A groundbreaking global forum designed to
bring together soybean producers, industry leaders, policy
makers, and consumers to celebrate the past successes and
chart the future for the soybean industry has been set for
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Chicago from August 4 to 7, 1999. The worldwide meeting,
known as Global Soy Forum ‘99, is being organized by the
National Soybean Research Laboratory and the Soybean
Research Development Council, a joint venture of the
Illinois Soybean Checkoff Board and the Iowa Soybean
Promotion Board.
“Sponsors of the event include major agribusinesses, the
United Soybean Board, the Iowa Soybean Promotion Board,
and the Illinois Soybean Checkoff Board.
“’Global Soy Forum ‘99 delivers a unique and important
opportunity to show that the soybean is essential to global
well-being and contributes significantly to the world’s
economy,’ says U of I professor Harold Kauffman, one of
the forum organizers. ‘This event also should create and
enhance partnerships among decision-makers in countries
that produce and consume soybeans.’
“Two conferences, the Sixth World Soybean Research
Conference and the Fourth Midwest Soybean Conference,
will serve as core components of the Forum. Nearly a week
of events will include a series of research presentations and
meetings of regional and international soybean organizations,
as well as special sessions centered on three themes–meeting
the demands of world customers and markets, creating
tomorrow’s world-class supply system, and responding to
society’s changing needs.
“’This venue will provide soybean producers with
increased global visibility and a better understanding of
the worldwide potential for soybeans,’ Kauffman said. ‘By
gathering the soybean industry together to discuss the future
amongst ourselves, we will be much better poised to respond
to the challenges and opportunities of the 21st Century.’
“A major focus for the NSRL and the U of I will be
the Sixth World Soybean Research Conference. This event
will provide a range of forums for scientists from around
the world to share recent research results and chart future
research and development activities.
“’The soybean industry has changed dramatically
since the U of I hosted the first World Soybean Research
Conference in 1975,’ Kauffman says. ‘Major advances in
science and technology are radically altering the way we do
research on soybeans. In turn, results from this research is
driving rapid changes in every segment of the soybean value
chain.’
“The goal of the conference is to help participants better
understand these recent changes and to position the research
community for a key role in shaping the soybean industry of
the future. Leading scientists from around the world will be
invited to present research results, with an emphasis on how
biotechnology and information technology will impact major
research areas.
“’One of the sessions will focus on germplasm,
breeding, molecular genetics, and other aspects of
biotechnology,’ Kauffman says. ‘These presentations are
expected to reflect how those disciplines are increasingly

linked through global cooperation.’
“He notes that the conference also will focus on
sustainable crop management practices, integrated pest
management, and precision farming. Plans also include an
exchange of research results on processing technologies
and product concepts that can meet an increasingly diverse
global demand for soy products. Other sessions will review
innovative ways to increase feed conversion of soy products
in livestock, poultry, and fish.
“’We also want to look closely at the role that soy can
play in improving the nutritional value of food,’ Kauffman
says. ‘Another major session will focus on soybean pricing
and global trade. This will provide opportunities for
participants from both importing and exporting countries to
better understand the factors that contribute to more efficient
markets and mutually beneficial trade.’
“He emphasizes that soybean research and development
has become a global activity that requires scientists to be
more and more aware of where research is taking place and
what strategic alliances are being formed to carry out that
research. These changes further require scientists to better
understand the whole value chain of the industry and the
ways that they can work effectively with different segments
of the industry.
“’New technologies today impact all aspects of research
and development across the industry value chain,’ Kauffman
says. ‘If scientists are going to be productive they must be
knowledgeable about the state-of-the-art technology and
the opportunities for its use on a global basis. Each person
attending this conference, hopefully, will leave with a better
understanding of the global economy and its impact on the
soybean industry.’
“Additional details on the Sixth World Soybean
Research Conference and Global Soybean Forum ‘99 are
available from WSRC VI, National Soybean Research
Laboratory, 1101 W. Peabody Drive, Urbana, I161801 or on
the internet at http://www.gsf99.uiuc.edu/wsrc.html”
A photo shows: “Harold Kauffman (right) and Pradeep
Khanna of the NSRL examine a globe in preparation for
the Sixth World Soybean Research Conference scheduled
for Chicago in 1999. The event will bring together soybean
scientists from around the world to share recent research
results and chart future research and development activities.”
1278. Quick, Graeme R. 1998. Re: The combine and the
tractor in soybeans in the United States. Letter to William
Shurtleff at Soyfoods Center, July 10. 1 p. Typed, with
signature on letterhead.
• Summary: “I agree with your observation that the
combine could never have made it into soybean fields in a
serious way without the tractor. But that only refers to the
soybean because the combine was already into commercial
production and usage for cereal crops well before the turn
of the century. Also self-propelled and tractor mounted or
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towed combines were well established in cereal grain (Curt
Baldwin in Kansas for example) well before 1923.”
Note: Graeme Quick, an Australian who got PhD at
Iowa State University, is an expert on this history of the
combine. Address: Leader, Power & Machinery Section,
Dep. of Agricultural and Biosystems Engineering, Davidson
Hall, Iowa State Univ., Ames, IA 50011-3080. Phone: 515294-1320.
1279. Miles, Carol A. 1998. Re: Vegetable soybeans. Letter
(e-mail) to Dana Jacobi in New York City, July 14. 1 p. [2
ref]
• Summary: Dana Jacobi sent Carol the rough draft of an
article she is writing on green vegetable soybeans. Carol
responded that she has been conducting vegetable soybean
variety trials in southwest Washington state for the past 3
years. She has also been developing new vegetable soybean
varieties which should be ready for release in several years.
She has been working with Mark Musik [the farm advisor
for the Pike Place Market] and Hmong farmers [rhymes with
“mung.” They are hill people from Laos] for the past year,
and it looks like their work together next year will be even
better.
“I think it is important to state clearly that vegetable
soybeans, although the same genus and species as field
soybeans (Glycine max), are special varieties and they differ
biochemically from field soybeans. Vegetable soybeans have
different biochemical components which allow them to be
eaten after boiling for only 5 minutes. If a person were to
harvest field soybeans at the green stage and boil them for 5
minutes and eat them, they would get stomach cramps due to
the indigestibility of the beans.”
She has heard the SunRich did not pay close enough
attention to this point and used field soybeans when
developing their Sweet Beans. The company later got lots of
complaints about the indigestibility of Sweet Beans.
Carol has a web page at http://agsyst.wsu.edu on which
are several research-type papers that she has written about
edamame. The information about biochemical differences
between edamame and field soybeans is in these papers.
Talk with Carol Miles, PhD. 1998. Aug. 26. She got
her PhD from Cornell University (Ithaca, New York) in
vegetable crops, with a minor and dissertation in breeding
sweet corn. Now she is working on edamame with Tom
Lumpkin, who is at Washington State Univ. She has been
there growing edamame for 4 years. She and her coworkers like edamame very much, as do her two young
kids. Her information on biochemical differences between
vegetable-type soybeans and field soybeans comes from
a paper by Tom Lumpkin. They have a lower content of
trypsin inhibitors and of indigestible oligosaccharides,
and more vitamins. She has written some research reports
on edamame, but no refereed journal articles. The Pike
Place Market is the largest farmers’ market in the Pacific

Northwest. It is located in downtown Seattle on Pike Street.
A farmer’s market, by definition (largely for insurance
purposes), is one in which at least 50% of the products
must be produce sold by the people/farmers who grew it.
The other 50% can be crafts, produce sold by people who
did not grow it, etc. There is not yet a measurable acreage
of green vegetable soybeans in Washington state; this is a
new crop that is still in the development stage. Carol has a
variety testing program in western Washington and down
into Oregon where the climate is mild and the precipitation
high. Most of this seed is imported from Japan and costs
about $17/pound, which is prohibitive. So there is a big need
for her program to have its own seed production and its own
varieties. Therefore, she also has a variety development
program, where she is plant breeder using conventional
methods. Tom is trying to develop pod-shatter resistance.
The major constraint to developing varieties is pod shatter
during harvesting. Dr. Sundar Shanmugasundaram at
AVRDC in Taiwan has found that pod-shattering is linked to
one of the soybean’s oils. He is trying to isolate these oils in
vegetable-type soybeans. Carol was in Taiwan working with
him in November and December of 1997. Another constraint
is lack of good harvesting equipment; she has been trying
for several years to get the vegetable processing industry
interested in this problem since they have the equipment.
She is aware that work has been done on this in Illinois and
Colorado; Taiwan uses an FMC green bean harvester.
Carol believes that edamame must be adapted to
American culture by serving it as a good, wholesome green
vegetable, served on the table like green peas or used as
an ingredient in other dishes such as a stir-fry–rather than
as a snack food with beer as it is served in Japan. So she
would sell edamame shelled, rather than in the pods. She
heard a rumor that last year SunRich did not use vegetabletype soybeans for their Sweet Beans; they used field-type
soybeans and they had some major consumer problems, as
with indigestion.
The Hmong farmers comprise the largest single
group of farmers selling through the Pike Place Market.
Traditionally a roaming tribal, patriarchal group from
Laos, they collaborated with the USA as “jungle guides”
during the Vietnam war and so our country brought them
here as refugees after the war about 15 years ago. A large
community of Hmongs lives in the Seattle area. Few of the
adults speak English, but the children are being raised in the
American system. They traditionally grew green vegetable
soybeans in Laos, but their seed, which was suited to a
tropical climate, would not flower in the Seattle area, which
has a cooler climate and a longer day-length. Carol has
supplied the Hmong farmers with seed. She works mostly
with seed companies from Japan, but she knows of two U.S.
seed companies that sell vegetable-type soybeans: Johnny’s
Selected Seeds in Maine and Nichols Garden Nursery in
Oregon. Nichols (located at 1190 North Pacific Highway,
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Albany, OR 97321-4580. Phone: 541-928-9280) started
in 1997 to sell Buker’s Favorite Soybean–a breeding line
Carol has worked on. Dr. Robert J. Buker is a plant breeder
who worked in Illinois, then overseas for 20 years. Now he
works in Vancouver, Washington, which is just across the
river from Portland, Oregon. He received his material from
AVRDC several years before Carol got hers. Address: PhD,
Washington State Univ., Extension Agricultural Systems, 360
NW North Street, Chehalis, Washington 98532. Phone: 360740-1295.
1280. Kelly, Mary Sidney. 1998. Building a better bean:
Japanese soy sparks local crop, market. Boulder Planet
(Colorado, New Hope Comm.). Sept. 16-22. p. 1B-2B.
Business section.
• Summary: Ewell and Lauren Culbertson, owners of
Pachamama Organic Farm in Longmont, Colorado, are
growing edamame organically. Edamame is a Japanese word
meaning “bean on branches.” The couple recently toured
Japan on an organic farming exchange. They are the only
farmers in the Boulder area, perhaps in the state, growing
edamame. Last season Ewell was encouraged to grow a
test plot of edamame by Dwayne Johnson, a new crops
specialist at Colorado State University. Johnson is designing
a mechanical harvester that will strip the bean pods from the
plants. “Tom Lumpkin, professor of East Asian agriculture
and chairman of the crop and soil sciences department at
Washington State University at Pullman, Washington, said
they’re the perfect ‘junk food.’” Address: Staff writer.
1281. Bowman, Mary Margaret Fouts. 1998. Taylor Fouts
(Interview). SoyaScan Notes. Nov. 23. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Taylor Fouts was Mary Margaret’s father.
Taylor’s parents were Solomon Fouts and Margaret Bridge.
Solomon immigrated to the United States from Germany and
settled the family farm in Carroll County. They had eight
children, 3 boys and 5 girls. Taylor (who had no middle
name), the youngest of the eight, was born on 14 Dec. 1880.
He grew up on the family farm, graduated from Purdue
University in agriculture, then immediately came back home
and took over the family farm from his father. He and his
wife lived in the big family house. Solomon’s two other sons,
Noah and Finis (pronounced FAI-nus), also became farmers,
and each son farmed about 350 acres. Noah’s farm was right
across the road from Taylor’s, while Finis’ farm was about
3 miles north. All three brothers were deeply interested in
soybeans; they lived close to one another and remained close
friends throughout their entire lives. Of the five girls, some
went to college, all got married and moved away from the
farm–located on Route 1, Camden (the post office), next to
State Road 29 in Carroll County. The two main crops on
Taylor’s farm were corn and soybeans, but he also grew
wheat, oats, and alfalfa.

An abbreviated family tree sent by Mary (revised July
1995) shows that Taylor married Lillie May Wagoner and
they had three children: Pauline (born 1909), Frederick (born
in late 1910), and Mary Margaret (the youngest, born 26
Dec. 1919). Mary Margaret is the only one of these three
children still living. In Sept. 1920, one year after Mary
Margaret was born, Taylor hosted the foundation meeting of
the American Soybean Association on his farm, which was
named Soyland.
In 1929 the main family home burned to the ground;
Taylor and one hired man rebuilt it. Mary Margaret was age
9 at the time. Taylor died on 11 Dec. 1952; he was 3 days
short of age 72.
What kind of a man was Taylor Fouts? Mary Margaret
remembers him as a fine man. He was a family man, very
kind and honest and witty. He was a fun person to be with,
had lots of friends, and was a good neighbor–thoughtful of
others, and always helpful when they were in need. Note:
He even composed a humorous song about the soybean–
which he and his brothers sang at the big ASA meeting in
1920. He was very inventive–always trying to make or fix
something, a handy man. He developed and used a one-row
mounted corn picker, that was attached to a B International
tractor; however he never applied for any patents. He and
his brothers were very active in the church in Deer Creek
(which was only about half a mile away), and religion was
extremely important to him. He was an elder for many years
and he helped construct the church building.
Mary Margaret went to Purdue and met her future
husband, Leo, there. They both graduated (Leo in
agriculture) and were married in 1943, then moved to a small
existing house on her parent’s farm, located about 1,000 feet
from the main house (the “homeplace”), just over a little hill.
Leo took over the farming, since Taylor wanted to retire, but
Taylor remained very active and helpful. After Taylor died,
Mary Margaret and Leo moved into the homeplace with
Lillie May. After several years, Lillie May moved away, into
a trailer near one of her daughters in Gary, Indiana. She was
there about 2 years, then she was taken to a nursing home
in Peru (pronounced PEE-ru by most farmers in Carroll and
Miami counties), Indiana, where she passed away.
In about 1974 Mary Margaret’s daughter, Mara, and
her husband, Jerry Hendress, moved into the little house on
the farm–where Mary Margaret and Leo had first lived. On
1 Jan. 1980 the big old barn, which had “Soyland” written
on the front, burned down. It was replaced with a simpler
pole-building barn and the word “Soyland” (the name of the
farm) was again written on the front. In about 1986-87 Leo
retired. Mary Margaret and Leo moved out of the big house
and into the little house; they swapped houses with Mara and
Jerry. Mara has all the articles about Taylor and the farm;
Mary Margaret has none of those documents. Address: RR1,
Box 134, Camden, Indiana 46917. Winter: North Fort Myers,
Florida. Phone: 941-543-8910.
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1282. Caterpillar Inc. 1998. Lexion 450, 460, 465, 480, 485
combines. Peoria, Illinois. 38 p. Nov. 28 cm.
• Summary: This attractive full-color brochure describes the
new line of Lexion combines introduced by Caterpillar in
1998.
Talk with Anne Schreifels of Claas-Caterpillar in
Omaha, Nebraska. 1999. Aug. 20. The Claas-Caterpillar
joint venture was formed in 1997 to manufacture combines
in Omaha, Nebraska. Claas is Europe’s leading maker of
combines and farm machinery. Claas wanted to enter the
North American market, and Caterpillar wanted to get back
into the combine business. Actually Caterpillar started out
as a combine company. Best and Holt, two early combine
manufacturers, were fierce competitors. In 1925 they merged
to form the Caterpillar Tractor Company. Then Caterpillar
sold off its combine division to John Deere, and focused on
making tractors–especially for building roads. Address: P.O.
Box 10097, Peoria, Illinois 61612.
1283. Ujjinaiah, U.S.; Sreedhara, M.V. 1998. Effect of
threshing methods on mechanical seed damage and quality of
soybean seeds during storage. Seed Technology News 28:3435. *
1284. Johnson, Duane. 1999. Update on work with edamamé
(green vegetable soybeans) in Colorado (Interview).
SoyaScan Notes. Jan. 8. Conducted by William Shurtleff of
Soyfoods Center. [1 ref]
• Summary: Duane considers there to be two basic types
of large-seeded vegetable-type soybeans: Tofu-type beans
and edamamé-type beans. Any good taste panel can tell
the difference. Duane has never done any analyses of the
composition of these two types, or of food-grade soybeans
vs. commodity soybeans, but he had read that edamamétype beans often contain only 6-7% oil vs. 16-17% oil in
commodity-type soybeans. He would guess that there is also
a difference in the composition of the sugars (edamamé-type
beans taste sweeter) and of the volatiles–which contribute
to subtle differences of flavor. Duane has seen many studies
of volatiles in soy sauce but never a study on volatiles in
edamamé. Tom Lumpkin in Washington state might know
more about these questions of composition. Duane has
applied to the United Soybean Board for funding to do
more research on edamamé but they consider them to be a
vegetable rather than a soybean!
Duane is aware of two programs to breed soybeans
for edamamé run by state soybean boards, in Nebraska and
Minnesota; unfortunately in both places they have used tofutype beans rather than edamamé-type beans.
There are basically two types of harvesters used to pick
edamamé in East Asia. In China, where labor is cheap, they
use a single-plant harvester and thresher. In Japan they use a
machine that harvests one row at a time, similar to the Pixall

one-row green-bean picker. The Pixall is made by Oxbo, a
U.S. company based in Wisconsin, with offices in various
states. Duane has used a Pixall with pretty good results, but
he must discard about 20% of the pods for use as shelled
edamamé.
The best edamamé Duane has ever tasted are those
grown by Ewell Culbertson at Pachamama Organic Farm
in Longmont, Colorado. The farm is located at an altitude
of about 5,500 feet, which is the upper limit for growing
soybeans. The combination of cool or cold nights and warm
days leads to an unusually high sugar content, which makes
Ewell’s edamamé taste delicious. Address: Dep. of Soil and
Crop Sciences, PC118, Colorado State Univ., Fort Collins,
CO 80523. Phone: 970-491-6438.
1285. Santacruz, Cecilia; Santacruz, Nestor. 1999.
Re: Searching for the roots of soya in Colombia. New
developments at Delisoya. Letter to William Shurtleff at
Soyfoods Center, April. 2 p. Typed, with signature. [1 ref]
• Summary: In searching for the earliest documents about
the soybean in Colombia, Cecilia and Nestor have had the
opportunity to talk with some interesting people, such as
Victor Manuel Patiño (age 87) who wrote several early
Bulletins, among them No. 4, titled Plantas Introducidas
(Introduced Plants), which tells the complete story of how
the soybean, and different varieties, were introduced to
Colombia. It is being sent to them from Cali. Victor says that
the Estación Agrícola Experimental de Palmira (Palmira
Agricultural Experiment Station) still exists, and he will ask
a friend who lives in Cali to search for the Bulletin No. 1,
which mentions soybeans. The station started in 1929, and
that same year the first 18 Japanese arrived in Colombia.
They included agricultural mechanics and experts in the
handling of tractors, etc. They started to plant soybeans and
Victor, who was a student at the time, kept the seeds for
future trials since no one wanted them besides the Japanese.
Soybean production started on a fairly large scale in the
1940s with the manufacture of vegetable oil by Grasas SA.
ASEJA (Asociación de Exbecarios del Japon) is
an association of Colombians to whom the Japanese
government has given a scholarship or supported in some
way. Ceci and Nestor know several members including
Camilo Ruiz, who is Ceci’s teacher of Japanese language.
He also assists Japanese missions that come to Colombia
through JICA (Japan International Cooperation Agency).
Camilo belongs to ASEJA and next week is taking a course
at JICA on how to structure a project proposal and project.
He thinks that translation of The Book of Tofu into Spanish is
a good idea and may interest JICA.
At her Japanese class, Ceci saw a nice poster celebrating
the 70th anniversary of the arrival of the first Japanese
emigrants to Colombia (1929-1999). It contained old
photos of the early pioneers. Ceci hopes to be able to get
information from the Japanese themselves through Camilo
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Ruiz who is going to Cali.
On April 27 Ceci and Nestor were on Colombian
television for 3-5 minutes with all their products nicely
displayed on a table. The program is called “En Vivo” with
Adriano and Darío. Nestor spoke very well and many people
saw it. Address: Founders and owners of Delisoya, Calle 78
No. 12-03, Santafe de Bogota, Colombia. Phone: 346-2178.
1286. ASA Today (St. Louis, Missouri). 1999. Non-GMO
niche markets may offer premium opportunities. 5(8):4.
June.
• Summary: Since 1997, Brazilian suppliers have received
a premium of up to 50% for non-GMO soybeans. Countries
importing non-GMO soybeans include Norway, Korea,
and Japan. Last year ADM and other processors paid fairly
substantial premiums for non-GMO beans. Farmers who
want these premiums and plant both GMO and non-GMO
beans must clean their combines and bins.
1287. Caterpillar. 1999. You’re going to want a bigger farm.
Introducing Lexion combines, the most productive combines
in the world (Ad). Soybean Digest. June. p. 23.
• Summary: The top two-thirds of this full-page color ad
shows a yellow combine at sunset harvesting about 12 rows
of reddish corn. The text reads: “With up to 30% more
throughput capacity than any other combine, the new Lexion
combines from Caterpillar harvest so much, so fast, your
farm will suddenly seem too small.
“In fact, Lexion combines are the most powerfully built,
technically advanced combines available–providing you
cleaner, faster combining.
“Features include: smooth-feeding headers; a long
feederhouse; the patented APS threshing system and your
choice of straw walker or rotary separation. Add to this the
in-the-cab controls for concaves, sieves, reel and header; 2.5
bushels-per-second unloading; exclusive 3-D sieves; and
up to a 365-hp Cat diesel engine, and you get unmatched
separation, cleaning and grain handling.
“All told, it means your harvest takes a lot less effort.
Unless, of course, you have a sudden urge to add another
3,000 acres. Visit your local Caterpillar dealer today, call
1-800-882-4228 for a free brochure, or visit us on the
internet at www.CAT.com.” Address: [Claas-Caterpillar,
Omaha, Nebraska]. Phone: 402-861-1000.
1288. McCain, Richard. 1999. Memories of Taylor Fouts
(Interview). SoyaScan Notes. Sept. 16. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: The Fouts family was famous for their work
with soybeans. As each of his children got married, Solomon
gave four of them 160 acres apiece and he gave the other
four the equivalent in money. Taylor Fouts was one of the
first men in the area to put rubber tires on his tractor. Later,
almost all tractors and farmers switched to using rubber

tires, from steel wheels. There were many advantages of
using rubber tires: You could drive down a paved road. They
rode easier in the field, used less fuel, and required less
horsepower from the motor, so you could plow in a higher
gear. Rubber tires also compacted the soil somewhat less and
sunk into soft soil less than steel wheels.
Taylor had a “Regular Farmall” tractor first built in the
1920s by International Harvester Co. The tires were made by
Firestone. The Farmall tractor was one of the few that could
plow corn, because of the narrow front end. Address: R.R. 1,
Bringhurst, Indiana 46913. Phone: 765-268-2303.
1289. Caterpillar. 1999. New or used, Challenger™ tractors
show their value (Ad). Soybean Digest. Sept. 4-page insert
facing page 40.
• Summary: Challenger tractors include the Challenger 75C,
Challenger 65, Challenger 85D, Challenger 75B (with added
horsepower), and Challenger 85C.
“Check out the Caterpillar Web site, www.CAT.com, to
find your nearest dealer.”
1290. John Deere. 1999. The worldwide leader in harvesting,
introduces... (Ad). Soybean Digest. Sept. 8-page insert facing
page 8.
• Summary: “The broadest range of advanced harvesting
solutions ever assembled under on farm equipment
nameplate.
“Introducing the all-new 50 series of combines. The
power of choice.” A 4-page spread shows seven different
combines, all green in color. A 4-column table shows Model,
Threshing / Separation, Horsepower (from 190 to 325), and
Grain Tank size (from 182 bu to 300 bu).
The back page shows 50 series specifications.
1291. Fouts, Tom. 1999. Memories of the Fouts brothers
(Interview). SoyaScan Notes. Oct. 6. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Note: Tom Fouts (brother of Bill Fouts) was
born on 24 Nov. 1918 in Carroll County, Indiana. His father
was Glenn Pottenger Fouts and his paternal grandfather
was Finis Ewing Fouts. Tom is very well known throughout
the Midwest as Captain Stubby–a wonderful and beloved
humorist. Note: He died on 24 May 2004.
Tom has very clear memories of Taylor, Finis, and Noah
Fouts. Taylor was a very unusual man, a very busy man; he
was always thinking about things–what he and his brothers
could do. The Fouts brothers did a lot of work together. “He
was a very interesting guy. He took my eye right away, as
a kind of a mover, a goer–I liked that.” He was a very good
family man, and a good church member. He always sang in
the choir of the little Presbyterian church for which Solomon
donated the land and quite a lot of money to construct and
establish the church. All three Fouts brothers were very
active in the Presbyterian church. “Taylor was a good guy, I
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just enjoyed him. He had a good sense of humor. His favorite
expression when something went wrong was ‘Aw, rats!’ That
was as close as he got to swearing.
Tom recalls that the three Fouts brothers jointly
purchased a McCormick-Deering combine, one of the early
combines in Indiana; they took turns using it to harvest
soybeans and other crops. Later Finis got a huge 16-foot
Case combine that came in two parts; the body and the head.
Taylor tried to figure out ways to remove the head and use it
in different ways; he was a very inventive man. Taylor had
a little white building on his farm that was his shop, where
he tried different things on his implements. He was always
working on something. In that shop he had lots of hand tools
and even a forge and anvil. For example, he put a rear view
mirror on his tractor.

Taylor also had an office in his home; it was a busy place.
Back in those days, Taylor and his brothers subscribed to
and read a lot of agricultural publications that most farmers
didn’t read. They were all forward thinkers. Taylor and
Finis studied and read more than Noah and more than most
farmers in those days. Taylor worked long hours each day.
He was an exceptional farmer. Tom is aware that Taylor
was one of the first Indiana farmers to be given the Master
Farmer award by Prairie Farmer.
The three Fouts brothers were very close to one another
as people. They had big family gatherings–which still go on
every few years. Tom is the master of ceremonies at these
reunions. He says “I work cheap for the family. We have a
glorious time.”
Tom remembers the seed company [Soyland Seeds]
building in Camden by the railroad tracks. “It was a big
old building, that stored various kinds of seeds, such as
soybeans, wheat, corn, oats, plus fertilizer.” Tom’s uncle,
Rufus, ran the place; he died very young. Address: “Captain
Stubby,” Box 100, Young America, Indiana 46998.
1292. Elwell, Christian. 1999. Chronology of South River
Miso Co. Part II. 1980-1982 (Interview). SoyaScan Notes.
Dec. 16. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Continued: 1980 Jan.–The Elwells receive a
letter from Thom Leonard informing them that the Ohio
Miso Co. is for sale.

1980 spring–The Elwells get a $3,000 grant from the
U.S. Department of Energy, Appropriate Technology small
grants program–to build a rammed earth house on their
property. Fred Hubbard, originally from Cape Cod, hears
about this building project through his sister, who was a
relative of Christian’s, and offers to participate. Unmarried,
he arrives in the early summer of 1980 and lives in a tent on
the Elwell’s land.
1980 May–The Elwells purchase the Ohio Miso Co. for
$10,000 cash from Richard Kluding.
1980 summer and fall–Christian tries to “back out of the
miso business.” He feels overwhelmed by all the work that
would be required. His brother, Will, who had just met his
wife to be, is not sure he wants to be involved in the “miso
making adventure.” He decided that he would move off the
land in the summer of 1981. Christian approaches Michio
Kushi, who owned Erewhon, and talks about Erewhon
buying the Ohio Miso company. Michio shows a sincere
interest in buying the company and in going to Ohio to look
at the equipment and miso–but that never happened. A year
later, in Nov. 1981, Erewhon filed for Chapter 11 bankruptcy.
1980 Nov.–With the walls of the rammed earth building
finished, Christian and Fred Hubbard drive to Monroeville,
Ohio, where they “stuffed the entire Ohio Miso company, all
the equipment and 13 tons of miso, into the back of a huge
semi truck trailer which a trucking company had delivered.”
Each vat contains about 2,400 lb of miso. They empty all of
the miso into 5-gallon buckets, then put the in-tact wooden
vats into the truck, then put the 5-gallon buckets (still filled
with miso) into the vats. It took 10-14 days to fill the truck.
Christian and Fred drive back to South River Farm and a
week later the trucking company delivers the trailer one day
before a light snow storm. Christian and Fred, with help
from neighbor Don Herzig and his tractor, unload the entire
contents and store it in their barn–which was across the river.
1980 Dec.–Christian sends a form letter to Ohio Miso
Company’s former customers that begins: “Dear Friends, old
and new: The Ohio Miso Company has changed ownership.
As of November, 1980, the Elwell family has purchased and
moved the equipment and present stock of miso to South
River Farm in Conway, Massachusetts... Eventually we want
to follow a full cycle by growing the grains and beans on our
own farmland... We plan to have our new shop ready for the
fall season of 1981...”
1981 winter (Feb/March)–Christian sells Ohio Miso out
of the barn, loading it onto a horse-drawn sled, pulling it over
a logging road through the woods (the river was impassable)
to the road and then on to a UPS terminal in Springfield. One
of their best customers is Western Mass. Co-ops–which later
became Northeast Cooperatives.
1981 June–The Elwells and partners lay the foundation
of their new miso shop–1,220 square feet–and begin building
a timber frame (post-and-beam) miso shop on their land.
The frame is made of big, heavy timbers which are joined
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together with wooden pegs–no nails. This is an old English
and New England method of construction. Christian had
planned to construct a less expensive cinder-block building
until he met master timber framer Jerry Sawma, who lives in
Conway. Christian and Fred work with Jerry all that summer
and fall, helping him frame the building and put the shingles
on the roof. Fred and Christian take over from there, putting
on the walls, etc. They had not finish by winter, so they
covered it with plastic sheeting to keep out the snow.
1981 Nov. 29–Christian writes an “Historical sketch”
of the South River Miso Co. on its handsome new
letterhead: “There, a new shop of traditional timber-frame
construction, featuring a wood-fired masonry cooking stove
was completed in 1981. Production capacity is 40,000 to
120,000 pounds of miso per year. Barley miso is the standard
variety offered. Others include Brown Rice, Corn, and Black
Soybean miso.”
1982 Jan. 1–South River Miso Co. is incorporated.
1982 Feb. to spring–Christian was now thinking of
running the miso company with two other families on a
community basis; they would contribute money, labor, and
community/social spirit. Christian’s brother, Will, had left
in the summer of 1981. Christian invites the other families
to come and live on the land and work in the miso company.
One couple, from the macrobiotic community in Boston,
was Anpetu Oihankeshni and Hannah Bond; they were not
married when they arrived but they had a wedding ceremony
on the land. The other couple was Don and Marcia Wheeler,
who were from families that had lived nearby in the Pioneer
Valley for generations. These two couples invest $30,000 to
finish the miso shop and get the company running.
1982 spring–Christian and Fred finish building the miso
shop, assisted by Don Wheeler and Anpetu. The total cost
of the building was about $80,000, including Jerry’s labor
expenses but not including Christian’s and Fred’s time. Jim
Sadler later drew a nice illustration of the 5-part building
from a photograph. The main center part, which has two
stories, is where the miso is made; a living space is in the
loft upstairs. The koji room protrudes out toward the front.
To the right of the main part is the entryway to the shop
where the shipping is now done. To the right of the entryway
is a 36-foot-long storage building, where the miso vats are
stored. Each vat, made of recycled virgin cypress, holds
about 7,500 lb of miso. To the left of the main building,
under a roof that slopes downward, is more of the miso shop
plus storage for smaller miso barrels. To the far left is a
firewood storage shed.
1982 Oct. 25–With the miso shop just finished Christian,
Gaella, Don Wheeler, and Thom Leonard hold a dedication
ceremony then begin to make the first miso (actually barley
koji for a 2-year barley miso) at South River Miso Co.–
according to the “Production Log” which still exists. Thom
arrived (from Baldwin Hill Bakery, which is a 45-minute
drive away in Phillipston, Mass.) about a week before this

day and stayed for about 3 weeks afterward. Part of the
agreement in the purchase of Ohio Miso was that Thom
would come to Conway to help them get started and teach
them as much as he could about miso-making. It was a
friendly and informal arrangement. Christian had to keep
telling Thom to wait because it took longer than expected
to finish building the miso shop; he was very patient and
understanding. The organic barley and soybeans used in
the first batches of miso were from Living Farms in Tracy,
Minnesota. From 1980-82 Thom had taught miso-making
classes in Boston. Earlier in 1982 Christian attended one
of Thom’s classes at Baldwin Hill Bakery. As of December
1999 Thom has a very nice bakery in Salinas, Kansas, and
he is very happy–part of a nice community. The first miso
at South River is put into recycled oak whiskey barrels,
purchased from Ohio Miso Co. Muramoto also used such
barrels and Thom may have gotten the idea from him. The
barrels had been burned on the inside so the charcoal would
improve the flavor of the whiskey as it aged; the charcoal
had to be scraped off before the barrels could be used for
miso. Small batches went into the smaller whiskey barrels;
larger batches went into cypress wood vats. Christian
recalled in 1999: “Thom told me during the first week, as we
were washing and soaking soybeans, ‘Miso making is about
creating order. That is the main thing to keep in mind here in
the shop: to create and maintain order.’ This was his way, in
the spirit of Zen food craft, of breaking through the glamour
and mystique of miso making.”
Gradually the men used the two horses and cart to move
the miso barrels and vats from the barn, across the river, and
into the new storage building that was part of the miso shop.
By that time Christian had sold most of the miso made in
Ohio.
1982 winter–Anpetu and Hannah live above the shop
that winter; the Elwells live across the river–before there was
a bridge over it. Christian would walk through the ice cold
water early each morning (until the river froze) to get the
fires started each morning. Continued. Address: Founder and
Owner, South River Miso Co., South River Farm, Conway,
Massachusetts 01341. Phone: (413) 369-4057.
1293. Cassady, Marlene. 2000. Yesterday’s tools are today’s
toys. Hendricks County Flyer (Indiana). Jan. 31. p. B-10.
• Summary: The first half of this article is the story of
Adrian Parsons’ pioneering work with soybeans–derived
apparently from: McDowell, John R. 1976. “The History
of Hendricks County, Indiana, 1914-1976.” She adds a few
embellishments to the true story, such as that Adrian went to
Japan to obtain his soybeans.
The second half is about the Hendricks County Antique
Tractor and Machinery Association.
1294. Product Name: Silk (Soymilk Sold Refrigerated
in Quart or Half Gallon Pure-Pak / Gable Top Cartons)
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[Vanilla].
Manufacturer’s Name: White Wave, Inc. (Product
Developer-Distributor).
Manufacturer’s Address: 6123 E. Arapahoe Rd., Boulder,
CO 80303. Phone: 303-443-3470.
Date of Introduction: 2000 January.
Wt/Vol., Packaging, Price: Quart or half gallon Pure-Pak
Carton.
How Stored: Refrigerated.
New Product–Documentation: Three ads in Vegetarian
Times. 1999. Aug. Pages 13, 65, and 67–for Silk Soymilk in
half-gallon cartons in vanilla, plain, and chocolate flavors.
Quart and half-gallon cartons with Labels sent by James
Terman. 2000. May 11. 2.75 by 2.75 by 8¼ inches. Tetra Rex
package. “Organic–Third party certified. Calcium enriched.
Low 1% fat & vitamin enriched.” Talk with James Terman of
White Wave. 2001. May 29. When Silk was first introduced
in Jan. 1996 it was flavored with vanilla and sweetened,
but it was not called “Vanilla” until “Plain” was introduced
in quarts in July 1998. In Jan. 2000 the panel about Henry
Ford first appeared on a Silk cartons–on all flavors and
sizes. The best-seller at that time was vanilla half-gallons.
It reads as follows: “Henry Ford: A man who used his bean.
Soybeans originally travelled to the United States [Province
of Georgia, North America] by ship when Samuel Bowen
smuggled them from China in 1765. But it was Henry Ford
who put them in cars. When the Great Depression hit, it hit
farmers especially hard. Huge farm surpluses meant low
crop prices and dwindling income. All of a sudden, Henry
Ford’s best customers–American farmers–could no longer
afford his cars, trucks and tractors. Ford knew that ‘If we
want the farmer to be our customer, we must find a way
to be his.’ Figure out a way to use agricultural products in
industrial manufacturing, and everyone would benefit. He
put his chemists to work determining what products could be
developed from plants. After testing numerous crop plants,
they narrowed their focus to soybeans. Experimentation was
soon rewarded with the discovery of soybean oil which made
a superior auto body enamel. Soybean meal was converted
to plastic used to make over 20 parts including horn buttons
and gearshift knobs. By 1936, Ford was using a bushel of
soybean in every car that rolled off the line. But Henry Ford
didn’t stop there. While his chefs developed a variety of tasty
and nutritious American-style foods (including ice cream)
from soy Henry invented soybean ‘wool,’ a fiber half the
cost of sheep’s wool. Soon a fabric containing 25% soybean
wool was being used to upholster many Ford autos. And on
special media occasions Mr. Ford would sport a suit made of
soybean fiber.”
1295. Associated Press (AP). 2000. SoyTruk potentially slick
product. Sioux City Journal (Iowa). March 30.
• Summary: Des Moines, Iowa–SoyTruk is a new soybeanbased tractor-trailer grease, which contains about 70%

soybean-based oil with other natural thickeners. Iowa
Governor Tom Vilsack, joined on the steps of the Statehouse
by a University of Northern Iowa (UNI) research and
representatives of a trucking company, said: “Value-added
agriculture is the future of our state.” This new product will
compete in the 1.1 billion gallon industrial lubricant industry.
The governor dipped a “ladle into a bucket filled with the
thick, black grease and spread it on top of a semi-truck’s fifth
wheel, which connects the truck to the trailer.”
Almost two million semi-trucks are registered with the
U.S. Department of Transportation and each truck uses about
1 pound of grease each week. If SoyTruk could capture 30%
of that market, it could mean the sale of 1.4 million bushels
of soybeans. Low commodity prices help keep the price of
soy products low.
SoyTruk was developed with about $500,000 in state
funding and “field-tested by UNI’s Ag-Based Industrial
Lubricants Research Program...” It is distributed by West
Central Cooperative, a farmer-run co-op in Ralston, Iowa.
Advantages: It lubricates better, doesn’t break down at
high temperatures, lasts longer, is more friendly to the
environment, is homegrown, and reduces our dependence on
Middle Eastern petroleum.
1296. Miles, Carol A.; Lumpkin, Thomas A.; Zenz, Leslie.
2000. Edamame. Farming West of the Cascades PNW0525.
8 p. March. [16 ref]
• Summary: This is a Pacific Northwest Extension
Publication (Washington, Oregon, Idaho). Contents:
Introduction. About edamame (called edamame in Japanese
and maodou in Chinese). Variety selection: Maturation date,
pod characteristics, cost. Soil pH. Fertilizer application
and seed inoculation: Phosphorus and potassium, nitrogen.
Planting: Seedbed preparation, timing, soil moisture, seeding
rate and planting depth. Irrigation. Weed control. Pest
control. Harvesting: Timing, method (most growers harvest
by hand, but some use a green bean harvester with some
mechanical adjustments), yield. Marketing: By the bunch,
by the bean. Seed sources: Johnny’s Selected Seed, (Albion,
Maine). Lockhart Seed (Stockton, California). Nichols
Garden Nursery (Albany, Oregon). Osborn International
Seed Co. (Mount Vernon, Washington). Territorial Seed
Company (Cottage Grove, Oregon). Sakata Seed America,
Inc. (Morgan Hill, California). American Takii, Inc.
(Salinas, California). Pachamama Organic Farm (Longmont,
Colorado). About the authors. Three tables. A photo shows
edamame pods growing on soybeans in a field. Address: 1.
Agricultural Systems Extension Specialist, Washington State
Univ. Cooperative Extension; 2. Chair, Dep. of Soil and Crop
Sciences, Washington State Univ.; 3. Sustainable Agriculture
Coordinator, WSDA [Washington State Dep. of Agriculture]
Organic Food Program.
1297. Stalcup, Larry. 2000. Long rides bag higher prices:
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Organic grower spends many hours on his tractor. Soybean
Digest. March. p. 38, 40.
• Summary: Ralph Diller, who has grown only organic crops
for 15 years, uses no herbicides, pesticides or chemical
fertilizers. He does lots of cultivating, uses good bugs and
feedyard manure. He contracts the majority of his production
with Arrowhead Mills of Hereford. His 120 acres of irrigated
soybeans yielded about 60 bu/acre.
Arrowhead Mills buys about 800,000 lbs. of soybeans
each year from four growers.
1298. Carpenter, Joseph. 2000. Living in Boston and on the
Oak Feed Miso Co. land in Rutherfordton, North Carolina
from 1979 to 1980. Part II (Interview). SoyaScan Notes. June
2. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Continued: 1979 Aug. (late)–Joseph leaves
from the Boca Raton area of Florida in his van, pulling
a U-Haul trailer filled with mattresses and furniture, and
drives to the miso company land in Rutherfordton, North
Carolina. Patricia’s parents drove her up a day or two later.
The first day that Joseph got to Rutherfordton was the first
day that anyone could legally buy alcohol. It was the day the
provision from the vote on Aug. 1 took effect. He distinctly
remembers stopping at a service station in Rutherfordton;
they were selling beer and everybody was talking about it.
Before this, although liquor could not be sold legally in the
area, there was plenty of bootlegging. One local bootlegger
earned enough money to send his three sons through college.
Or one could drive 45 minutes to Chesney, South Carolina,
to buy alcohol legally. When someone was drunk and
staggering a bit, they were said to have a “Chesney lean.”
Joseph began his work of settling in by cleaning the
house, mowing the lawn, and generally cleaning up. After a
month or so John and Jan Belleme arrived on their way to
Japan. John was driving his BMW motorcycle and Jan was
driving their old beat-up Volkswagen. Joseph took the VW
into Charlotte to trade it in for a truck to use on the land; it
broke down in the used-car lot. John and Jan dropped off
some of their personal possessions, and stayed for a week
or more before they continued on across the USA on the
motorcycle to California, then Japan. Joseph is very sure that
while John Belleme was on the land, he never gave Joseph
a specific or even a general list of work he wanted to have
accomplished while he was gone. It wasn’t even clear yet
where the miso factory was to be located. “Everything was
up in the air.” Also, John was working for Sandy–just like
Joseph was.
After the Bellemes left, Joseph began by painting the
entire inside of the house. Most of the land was unimproved
pasture with tall weeds. He arranged for a tractor and a
brush-hog to keep the weeds down, both to reduce fire
danger and to make the land look nicer. He started a big
garden (on a nice flat area down by the paved road where the
miso factory was eventually constructed), but found out later

that a previous owner, Bob Deakin, had grown so much corn
there that the soil had been exhausted. So his first garden
failed. Later he built up the soil using a Troy-Bilt rototiller.
He cut firewood, cleaned up and burned the slash (the
tangle of brush and tree tops from “Nigger Pines” that had
been cut and sold for pulpwood), dealt with the kudzu, etc.
He laid the groundwork for a pond and dam on the property
by contacting local agencies, gathering information, and
sending it to Sandy. He and Patricia were in touch with
Sandy by phone and letter. The few requests for work from
Sandy (mostly laying the groundwork), Joseph completed
promptly. For example, he collected and sent samples of
wood and wooden pipes to John in Japan. He did not do any
carpentry or construction work because no such work had
been authorized by Sandy. Joseph recalls: “The owners of the
miso company knew what they wanted to do, but they didn’t
yet know how they were going to accomplish it, or what
form it was going to take. “It was kind of vague, with few
details. There was not a lot of direction, so it was a struggle
to keep busy; there’s nothing worse than just doing nothing.”
A letter or two was exchanged with the Bellemes in
Japan, but none of these contained any discussion of work
for Joseph to do. Rather the Bellemes described their Spartan
existence.
Joseph put in a good day’s work every day–weather
permitting. In exchange, he had the house to live in, all
expenses paid–such as utilities, food, gasoline, home
insurance, and even schooling for their eldest daughter,
Yana. He thinks that he and Patricia probably also got a
minimal salary so they would have some personal money–
but not enough to open a personal bank account and make
deposits. At one time the company bank account (at a bank
in Rutherfordton, on Main Street, on a corner), replenished
once a month by a check from Florida, got so low that
Joseph had to go out and find a paying job.
While the Carpenters were living on the land, they
practiced a healthy macrobiotic diet, with Patricia as the
cook. They were not strict, so they consumed a little chicken
now and then.
They purchased their home insurance from Bob Deakin,
a very nice man who worked for the North Carolina Farm
Bureau Insurance Co. They soon learned from Bob that he
had formerly owned this same piece of land–it was his dream
place–with several creeks and hills, and a beautiful home
on top of the hill, big kitchen with custom cabinets, three
bedrooms downstairs, huge master bedroom upstairs with a
sauna, two car garage. Joseph heard the fateful story from
other people local town. One day Bob and his family was
driving into town. A truck driver in a big semi [semitrailer]
was swatting at a bee that had gotten into the cab. He hit
Bob’s vehicle head-on, killing one of his daughters and
seriously injuring Bob. For some reason, either there wasn’t
insurance or he wouldn’t sue the truck driver (he refused to
profit from his daughter’s death), Bob (who couldn’t work)
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eventually lost his treasured piece of land. He sold it in 1975
to Lawrence Bridges and E. Milton Singletary. Continued.
Address: 10655 Lakeshore Dr., Clear Lake, California
95422. Phone: 707-994-3218.
1299. Greenpeace Magazine (Washington, DC). 2000.
Food fight: The truth about genetically modified organisms.
5(1):14-15. Spring.
• Summary: Gives six myths about genetic engineering then
states what it believes to be the truth about each. The myths
(each accompanied by a logo) are: (1) “Natural? Genetic
engineering is merely an extension of traditional breeding.”
(2) “Food quality: GMOs can make foods better, more
nutritious, longer-lasting and better-tasting.” (3) “Pesticides:
GMO crops will reduce chemical use and are necessary for
environmentally sustainable farming.” (4) “Food safety:
The Government ensures that genetic engineering is safe for
the environment and human health.” (5) “Evidence: There
is no scientific evidence that GMOs harm people or the
environment.” (6) “Hunger: GMOs are necessary to feed the
developing world’s growing population.”
A color photo shows a field of soybeans being harvested
by a large combine, from which a conveyor transfers the
harvested soybeans to a “grain truck” driving near and
parallel to the combine. On the inside front cover is a fullpage color photo of Kellogg’s “Cereal City,” a company
museum in Battle Creek, Michigan. On the all-glass front
of the building, Greenpeace activists have hoisted a huge
flag which reads: “Kellogg’s. Stop feeding Frankenfoods
to America’s kids. Greenpeace. www. greenpeaceusa.org.”
At the top of the building, where Tony the tiger is licking
his chops, is another large sign that reads: “They’re gross!”
A tear-off postcard invites the reader to send a postcard
to Carlos Gutierrez, President and CEO of the Kellogg
Company, stating: “I was distressed to learn that Kellogg’s
products in the U.S. may contain genetically modified
(GMO) ingredients, even though Kellogg’s has pledged not
to use GMO ingredients in Europe... I therefore ask you to
stop using GMO ingredients...”
1300. Kimura, Takuji “Tak.” 2000. Mechanical harvesting of
edamamé (green vegetable soybeans) (Interview). SoyaScan
Notes. Oct. 17. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: In Taiwan, Tak saw a huge machine specially
designed to harvest edamamé and separate the green pods
from the stems and leaves. Thus, it might be called an
“edamamé combine.” It is about 13 feet long, 13 feet high,
and 10 feet wide, and looks like a cotton-picker, a large peapicker. Two large and adjacent horizontal brushes sweep
the pods off the plants and up into the machine, then (inside
the machine) separates the pods from the leaves and any
accidental stems. It puts the pods gently in a huge container
in the machine, and discharges the leaves and chaff back

onto the field, where it serves as organic matter. When this
container is full, the edamamé are dumped into a similar
container in a truck alongside the harvester; this dumping
inevitably causes some bruising of the edamamé.
The Taiwan Edamamé Association, located in central
Taiwan, owns about 32 of these harvesters. The harvesting
of edamamé in China and elsewhere in East Asia is done
by hand. Of the edamamé grown in Taiwan, about 80% are
sold to Japan, 10% to the USA, and 10% to Europe. The soil
in Taiwan used to be quite polluted, but they have greatly
improved it as by bringing in peat moss.
The pods are rushed to the packing plant, where most
are dropped into lightly salted boiling water in a continuous
process. After the water returns to a boil, they are boiled for
about 6 minutes before being frozen. For customers (mostly
in the USA) who want shelled green beans, the tender green
beans are removed from the pods by hand–using human
labor; they have a machine to do this but it doesn’t work very
well.
The growing of edamamé is now spreading rapidly to
Vietnam and Thailand, which are located in Southeast Asia,
south of the southernmost part of China; there they can get
four harvests a year. In Taiwan and southern China they can
get only two harvests a year.
SunRich in Minnesota has a harvesting machine and a
separate machine that carefully removes the tender beans
from the pods. These may be similar to the machines that
harvest and shell green peas. But Tak thinks that green peas
are much easier to squeeze out of their pods than green
soybeans.
Photocopies of color photos show a huge edamamé
harvester at work in Taiwan: (1) Distant front view of
harvester at work in a field of green soybeans. (2) Closeup view harvester, showing driver in clear-walled cabin
at front left. A sign shows that this machine was made by
FMC corporation; it may be an FMC green-bean harvester.
(3) Rear view of harvester. (4) Close-up view of a row of
soybean plants that have been harvested. Many stems are still
standing upright and many leaves are lying on the ground.
(5-6) Dumping a container of pods from the harvester into
a truck waiting beside it. (7) Close-up view of the raised
harvesting mechanism at the front of the harvester; the two
adjacent cylindrical brushes are each about 14 inches in
diameter and as wide as the harvester (10 feet). Beneath them
is a sort of comb. Address: 3616 Delancey Lane, Concord,
California 94519-2357. Phone: (925) 687-2422.
1301. Miles, Carol A. 2000. Update on work with green
vegetable soybeans (Interview). SoyaScan Notes. Nov. 21.
Conducted by William Shurtleff of Soyfoods Center. [2 ref]
• Summary: Carol has developed a detailed website on
edamamé: http://agsyst.wsu. edu/edamhome.htm. She
has also developed several edamamé marketing tools for
small farmers in the Pacific Northwest, including a tri-fold
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brochure (titled “Edamamé: A delicious fresh soybean...”,
published in June 1999) and some recipe cards. All are on
her website and can be easily printed. Carol emphasizes that
there must be a lot of consumer education in order to market
this crop. She started her grower trials in 1995. By 1997
they were ready to do on-farm testing for marketability. She
is part of a tri-state collaborative project with Washington,
Oregon, and Idaho.
Carol has published several articles on edamamé in
recent years, including an extension publication, one in
Organic Gardening (Jan. 2000), and one in the Vegetable
Grower. One article she wrote appeared in National
Gardening magazine–without mentioning that she was the
author. She has also done presentations at national meetings
of the American Society of Horticultural Science (ASHS),
and the Global Soy Forum (1999).
Carol prefers the word “immature” to “mature” when
referring to the maturity of edamamé–but she rarely uses
either word. Edamamé are not yet dry when harvested at the
R6 stage. As they dry, the biochemical composition changes
as the sugars change into carbohydrates. She often discuss
the size of the bean at harvest.
As for boiling time, she and her group recommend 3-5
minutes to get the best texture; longer than that, she believes,
creates edamamé that are too soft.
On Carol’s website are photos of the FMC Green Bean
Harvester used with edamamé in Taiwan. FMC [Food
Machinery Co. in the Midwest] sent a crew to Taiwan to
make small adjustments to the machines in order to optimize
them for harvesting edamamé. For machine harvesting
in Oregon this year, Carol has tested a Pixall one-row
green bean harvester. Plant structure has a large effect on
mechanical harvesting. The Oregon farmers that Carol works
with are much more interested in large-scale production and
processing, whereas those in western Washington are more
interested in small scale direct marketing.
Edamamé are increasingly grown in the Pacific
Northwest. There are two levels of production. Cascadian
Farms (now named Small Planet Foods, and owned by
General Mills) in eastern Washington state is growing and
marketing processed organic edamamé. On the west side
of the state, Carol now works with about six farmers who
grow edamamé and take it to one of four farmers’ markets.
Edamamé were first sold (by two growers) at the Pike Place
market in the summer of 1999. One sold them on the stems,
unpackaged. The other sold cooked edamamé on the stems–a
world’s first. This year, two farmers sold their edamamé
in the Friday Harbor market in the San Juan Islands
between Washington state and Canada. One sold whole
plants (uncooked), the other sold picked pods (cooked, and
uncooked).
In California, Wyatt Brown and Mark Gaskins are doing
research on edamamé in San Luis Obispo. Address: PhD,
Washington State Univ., Research and Extension Unit, 1919

N.E. 78th St., Vancouver, Washington 98665. Phone: 360576-6030.
1302. Alam, Anwar; Tandon, S.K.; Himanshu, -. comp. and
ed. 2000. Technologies from ICAR: for industrial liaison.
New Delhi, India: Indian Council of Agricultural Research
(ICAR). 353 p. Index. 28 cm. *
• Summary: In the chapter on “Crop sciences” (p. 1-63),
the section on “Seed” (p. 5-12) contains the following
subsections related to soybeans: Quality seeds of improved
varieties of crops (p. 7-8). Technology for boosting soybean
production (p. 11-12). Packaging and storage of seeds
for maintaining germination and vigor (p. 25). Improved
storability of seeds through better packaging (p. 26).
In the chapter on “Agricultural engineering” (p. 109242), the section on “Plant machinery and equipment”
(p. 111-70) contains the following subsections related to
soybeans: Power tiller-operated sweep cultivator (p. 113)
Power tiller-operated till plant machine (p. 116). Animaldrawn Jyoti multicrop planter (p. 121). Three-row animaldrawn seed-cum-fertilizer drill (p. 122). Two-row animaldrawn seed-cum-fertilizer drill (p. 123). Tractor-drawn
pneumatic precision planter (p. 124). Power tiller-operated
Jyoti multicrop planter (p. 126). Power tiller-operated
multicrop planter (p. 127). Tractor-mounted cultivator seed
planter (p. 128). Tractor front-mounted vertical conveyorreaper windrower (p. 143). Semi-axial flow multicrop
thresher (p. 148). Multicrop thresher (p. 149). High-capacity
multicrop thresher (p. 150). Soypaneer [tofu] (p. 191-192).
Soyfortified biscuit (p. 193). Full-fat soyflour (p. 194).
In the chapter on “Animal sciences” (p. 243-338),
the section on “Animal husbandry” (p. 245-55) contains a
subsection titled “Soya pulp–A highly nutritious soya byproduct (p. 253).
For Technology adaption [adoption] contact Dr. J.P.
Mishra, ADG, (Intellectual Property Rights), ICAR, Krishi
Bhavan, New Delhi 110 001.
1303. Paarlberg, Don; Paarlberg, Philip. 2000. The
agricultural revolution of the 20th century. Ames, Iowa: Iowa
State University Press. xvi + 154 p. Illust. Index. 24 cm. [59
ref]
• Summary: This book tells the story, in laymen’s terms, of
one of the most important developments of the 20th century,
the “agricultural revolution.”
Contents: Preface. Acknowledgments. Introduction.
Section I: The technological revolution. 1. 19th century
agriculture. 2. Mechanized agriculture. 3. Chemical
advances. 4. Biological advances. 5. Information explosion.
6. Management integration of the disciplines. 7. The
agricultural revolution in a global context. 8. Exporting the
revolution.
Section II: The deeper dimension. 9. Birth pangs and a
live birth. 10. Consumer benefits. 11. Political issues arising
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from the agricultural revolution.
Section III: Looking ahead. 12. Into the 21st century.
The Preface lists some of the remarkable changes
to agriculture that this revolution brought during the
20th century. “From horse to tractor and from buggy to
automobile.
“From the 10-horsepower to the more than
400-horsepower tractor.
“From hoe to herbicide.
“From genetic mythology to bioengineering
[biotechnology, genetic engineering].
“From lead arsenate to biodegradable chemicals.
“From a national average of 21 to 121 bushels of corn
per acre.
“From husking hook to corn combine...
“From carrying water to turning the kitchen faucet.
“From backhouse [outhouse] to indoor toilet...
“From mud roads to paved highways.
“From kerosene lamp to electric lights...
“From Rural Free Delivery to the World Wide Web...
“From a labor-intensive to a capital-intensive [and fossil
fuel energy-intensive] operation...
“From poverty to virtual income equivalence with
nonfarm people.”
The Introduction notes: “In 1910 it took 70 minutes
of labor to earn $1.00 of farm income. By 1980, only 4
minutes were required. In 1900-1914 it took a farmer, with
the available horsepower [horses], 81 minutes to produce a
bushel of corn. Currently, with mechanical power, it takes
less than 2 minutes.”
“In 1900 farm people constituted 39 percent of the
population; by the year 2000 they constituted just over 1.5
percent.
Corn rows had long been spaced 38 to 40 inches apart to
permit the passage of horses. The stayed about that wide for
40 years after the horses disappeared, even though narrower
rows were shown to give higher yields using new power
machinery. “Soybeans were planted with the old corn planter
and remained wide until the late 20th century, when rows
were narrowed or the field was planted solid, with resulting
higher yields (p. 5).
Table 6-1 (p. 63) shows “United States average yield
per acre for 10-year periods...” for nine major crops: Corn,
wheat, sorghum, rice, soybeans, lint cotton, peanut, potato,
processing tomatoes. The yield of corn for grain increased
from 24 bu per acre in 1930-39 to 121 bu per acre in 199097–a 5-fold increase. The yield of soybeans for beans
increased from 16.1 bu per acre in 1930-39 to 36.5 bu per
acre in 1990-97–a 2.27-fold increase–and the smallest of the
nine major crops.
“No important crop of livestock breed was domesticated
in what is now the United States... Corn came from Central
America, soybeans from China, rice from Asia,...” (p. 104).
About the authors: Don Paarlberg “has a distinguished

record of government service that includes appointments
from Presidents Eisenhower, Nixon, and Ford, as well as
serving as: economic advisor for Secretaries of Agriculture
Benson, Hardin, Butz, and Knebel; director of agricultural
economics of the USDA (1969-76); special assistant
(economics) to the president and coordinator Food for Peace
(1958-61); and assistant secretary of agriculture (1957-58).”
Note: This agricultural revolution depended on
inexpensive petroleum; that seems unlikely to last for 50
more years. It will be interesting to read this book again
in the year 2050. Address: 1. PhD, Prof. Emeritus, Dep. of
Agriculture, Purdue Univ., Lafayette, Indiana; Now self
employed as a writer, speaker, and consultant.
1304. Cooper, Kim. 2001. Update on genetically engineered
soybeans in Canada (Interview). SoyaScan Notes. June 11.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Canada has been growing identity preserved
(IP) soybeans for many years, so when the geneticallyengineered (GE) issue came along it was quite easy for
Canada to adapt smoothly. They are presently working on
an IP standard for the Canadian soybean industry, starting
from the seed all the way up to loading containers. Kim does
not like the term “non-GMO” because it has a negative slant
and is inaccurate. Canada does not want to be known as a
non-GE country, but as a country that can provide what the
customer wants. Most of the soybeans that Canada ships for
food-grade soybeans are sold as non-GMO with a specified
guaranteed tolerance of either 99.0% or 99.5% non-GMO.
This tolerance level has been included since about 1995
when Canadian companies first started getting requests for
non-GMO soybeans. Initially they guaranteed whatever level
the tests could measure. Canada refused from the start to
say their soybeans were guaranteed to be 100% non-GMO–
even though that is what their customers wanted. Thus they
had to educate their customers about what was possible
and realistic. Most of the Canadian companies exporting
food-grade soybeans have an IP manual and accompanying
documentation that the overseas companies sometimes come
and audit. The documentation guarantees that the farmer
bought certified seed, that he cleaned out his combine, etc.
Address: Marketing Specialist, OSG, Chatham, Ontario,
Canada N7M 5L8. Phone: (519) 352-7730.
1305. SoyaScan Notes. 2001. Brief history of Swan Gardens,
Inc. of Montana and Florida. Part II (Overview). Dec.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Continued: Move to Florida: The community
(about 6 adults and many kids) packed up two vans and
U-Haul trailers, left St. Ignatius in August 1979 and moved
to Miami, Florida. They sold the organic farm, tofu company,
other buildings, and property to Gerald Minsk, who changed
the name of the company to The Tofu Factory. Minsk was
with a community of people who lived together in Denver,
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then in Boulder, Colorado, before moving to Montana.
In Florida, the McIntyres and community members
lived together in a large house at 940 17th St., Miami Beach,
FL 33139. It took a while to find a good factory site, but
eventually the company relocated on the second floor of a
very old warehouse next to a railroad siding at 1111 N.W.
22nd., Miami, Florida 33127. Immediately below the tofu
shop was a large fruit and vegetable wholesaler. Getting the
building ready for food manufacturing, moving in existing
equipment, and constructing new facilities was a big job.
Joci’s mom and dad came down to help build the tofu shop.
Her dad was a retired steam fitter or plumber, and he helped
a lot. In addition to the group from Montana, many people
from the large surrounding Maraji community who had
specialized skills helped the name company to get started–
free of charge. A man with framing and dry-wall skills
built a storage room for the soybeans, which the company
ordered by the tractor-trailer load. A plumber built a water
chilling system to accept the hot tofu. An engineer helped
to develop the cooking system. An auger pump, usually
used for maraschino cherries, was used to pump the delicate
curds. Dick found many used 200-gallon dairy tanks in
south Florida; they were used for curding the tofu. Some of
these skilled people were also working in Miami to prepare
a Boeing-707 at the airport for Maraji. In those day, Guru
Maraji and his family spent a lot of time in Miami; many of
disciples lived in Miami in ashrams.
Shortly after Swan Gardens started making tofu in
Miami, Tree of Life began to distribute their tofu; this was
a major breakthrough. Swan had a large vacuum packaging
machine and they packed much tofu under the attractive Tree
of Life label.
A man named Jim Emmerson (who was probably in his
mid-60s at the time) worked very closely with Swan Gardens
as a financial and business advisor; he had a great deal of
experience running businesses and served as a chief financial
officer (CFO) for other organizations. Guru Maraji was very
active in the Miami area, and very big events were hosted
in his honor. At such events, Swan Gardens would often
provide bulk tofu for the vegetarian meals.
Swan Gardens had its tofu distributed as far north as
Washington, DC, through Tree of Life, and into the Midwest
to Rainstar (Columbus, Ohio). Some of their tofu was even
distributed to the Caribbean–probably to the Virgin Islands
or the Bahamas. Dick used to say that the company became
the largest soyfoods manufacturer in the southeastern USA at
the time.
While in Miami, Swan Gardens had a problem, which
lasted for about one year, with yellow spots appearing on
their tofu. At one point about one-third of their tofu was
being returned because of yellow spots on the surface;
nobody wanted to buy it. It was borderline disaster. Tests
showed that it was caused by a harmless bacterium and the
tofu makers came to believe that the bacteria came in on the

soybeans.
For the first few years the company struggled to break
even or turn a profit. Dick and Joci had a house and earned
a salary. The employees either lived with them or in another
group house / ashram. Everyone lived simply and worked
extremely hard–usually 7 days a week. At the end of each
day, the workers had to clean the plant, pipes, etc.
In 1980 Swan Gardens rode out the nearby violent riots
in Miami caused when police shot an unarmed black man on
the back of a motorcycle.
During December 1985 and Jan. 1986 Swan Gardens
launched Soya Kaas, a meltable cheese alternative that
contained both tofu and casein (a protein from cow’s milk).
They developed and manufactured the product in Georgia.
Shortly after the product was launched they established Soya
Kaas, Inc. as a subsidiary of Swan Gardens Inc.
By Jan. 1986 Swan Gardens had moved from Florida
to Georgia, settling in Decatur, a suburb of Atlanta. There
are various theories about why Swan Gardens left Miami.
Jim Emmerson had a piece of property in or near Decatur;
that may have been an attraction, but they would have had
to build a new factory. Soya Kass was Dick and Joci’s most
important and valuable product.
Gradually Swan Gardens became profitable; Dick
and Joci kept the financial records. Dick and Joci are truly
remarkable people, admired or even revered by most who
worked with them at Swan Gardens. But they are also
“fiercely private people and quite strong willed. It was a
waste of time to argue with Joci; she knew she was right,
and she ran the show. It was sort of a brown-shirt mentality.
Everyone had to work hard and toe the line for the greater
spiritual cause.”
At some point Dick and Jocelyn sold Swan Gardens and
Soya Kaas. They probably gave a generous portion of the
profits to Guru Maraji.
Maraji now does satellite broadcasts twice a week which
appear on regular television such as Dish Network. He is
also actively traveling and teaching worldwide. He often flies
a large jet, which he leases.
1306. SoyaScan Notes. 2002. Growth habit of the soybean:
Viny vs. erect, the wild annual soybean, and its wild
perennial ancestors (Overview). Nov. 18. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: The ancestors of the cultivated soybean (all wild
perennial Glycine species) were all very viny, twining, and
procumbent in growth habit (having stems that trail along
the ground), with very small black seeds. The wild soybean
(Glycine soja), which is an annual, is also viny, twining and
procumbent with small black seeds that shatter terribly; it
is intermediate between the wild perennial soybeans and
the domesticated soybean (Glycine max). Because of this
ancestry, most of the world’s early domesticated soybeans
were of viny growth habit and had black seeds. Thus, it
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would not be surprising to find a viny soybean in a farmer’s
garden in Ming dynasty, China. If it were a wild soybean
(Glycine soja), it would probably reseed itself each year;
the farmer would simply tend it. If it were a domesticated
soybean (Glycine max), it would probably have larger seeds
than its wild relative and might be erect, since farmers over
many generations selected for large seed size and erectness;
however, the growth habit might still be viny.
A small percentage of the early soybean varieties grown
in the United States were viny–like cowpeas. The vines
were either cut and used as forage for livestock, or left uncut
and used as pasture (including hogging off). These viny
soybeans, when interplanted with corn, would often climb
up the corn plant to the top. Soybean varieties adapted to
Southern U.S. daylengths but grown in the north, would
continue to grow–in a viny way–until they were killed by the
cold.
In 1910 Piper & Morse (in “The soy bean: History,
varieties, and field studies.” USDA Bureau of Plant Industry,
Bulletin No. 197) classified all 285 soybean varieties
introduced to the USA to date. The major grouping (p. 3739) was by habit of growth: (1) Plants bushy, the branches
without tendency to twine, the terminals rarely elongated:
202 introductions or 71% of the total. (2) Plants more
or less twining, especially the long slender terminals: 83
introductions or 29% of the total. Of this latter twining group
there were two subgroups: (2a) Plants erect or suberect,
slender, the internodes long; pods medium to small: 76 or
26.7% of the total. (2b) Plants procumbent, rather coarse;
pods small; very late: 7 varieties or 2.4% of the total. Of
these 7 varieties, none had a name. Four were from India,
and one each from Soochow (southeast China), Taihoku
(Formosa), and Tokyo (Japan; a wild soybean from the
Botanical Garden).
Thus by 1910 Asian farmers had been quite successful in
selecting for erect habit of growth (and large seed size).
In 1923 Piper and Morse (in their classic book The
Soybean, p. 162-70) described the main characteristics of
the 43 varieties “that have been found agriculturally the
most valuable under American conditions up to 1922.”
A tabulation of the growth habit of the plants shows the
following: Erect and stout (and usually bushy): 34
Erect and slender: 7 (Laredo, Minsoy, Otootan, Peking,
Virginia, Wilson, and Wilson-Five).
Semi-erect with twining terminals: 1 (Chiquita). Rather
inclined to lodge (fall over) in rich soil: 1 (Barchet).
In summary: 80% were bushy and stout (like most
modern varieties), and 95% were erect. None were described
as “viny,” “vining,” “twining,” or “procumbent.”
The advent of the use of the combine (combined
harvester-thresher) to harvest soybean seeds in about 1924
created a new incentive for breeders to develop plants with
upright, stout, and bushy growth habit.
However in the USA most soybeans continued to

be used as forage, until 1941 when the number of acres
planted for seed first surpassed the number of acres planted
for forage. Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
1307. Blackmer, Tracy. 2002. Reflecting back on your yield
maps. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 14(3):18-19. Dec.
• Summary: The main purpose of a yield map is to show
how seed yield differs from one portion of a field to the next.
New satellite technologies enable farmers to add four new
“layers” to their yield maps. Color photos show: (1) Contour
map. Each line represents a 1-foot contour. Black lines show
where water would run off the field. (2) Soil conductivity
shows lighter soils vs. heavier soils. (3) Digital aerial image
shows the variation in crop growth. (4) Yield and elevation
shows how different elevations and landscape positions can
affect yield. Green areas represent higher yielding areas and
brown the lower yielding areas.
1308. North Central Soybean Research Program (NCSRP).
2002. Celebrating 10 years: 1992-2002. Soybean Digest.
Dec. Insert. p. 1-12.
• Summary: Contains a NCSRP timeline: 1992–North
Central Soybean Research Program (NCSRP) is formed after
a meeting of farmers from five state checkoff boards: The
states included Iowa, Illinois, Michigan, Ohio, and South
Dakota.
1993 spring–Indiana, Minnesota and Wisconsin became
members of NCSRP.
1993 Dec.–NCSRP-funded research on tillage practices
and soil borne pathogens began.
1995–Programs on SDS and SCN were launched.
1996–Missouri and Nebraska joined NCSRP.
August 1997–The Soybean Cyst Nematode Coalition
was created with the key message to ‘Take the test. Beat
the pest.’ It was an innovative public/private partnership to
increase awareness of SCN.
November 1997–The public Expressed Sequence Tag
(EST) project was launched. It was one of the largest genome
studies ever conducted. Today, more EST’s have been
identified on the soybean than any other crop in the world.
1998–Kansas and North Dakota joined NCSRP.
October 1999–NCSRP launched a major communication
project, ‘Biotech Crops 2000: Separating Rumor from
Reality,’ to provide growers with factual information related
to the planting and global acceptance of biotech soybean
varieties.
October 2000–NCSRP approved a project to use remote
sensing data to diagnose soybean yield limiting factors.
2001–Plant Health Initiative (PHI) was created. The goal
is to provide growers and industry with access to the most
current research information on soybean diseases and pests
in the U.S. Address: 4554 NW 114th St., Urbandale, Iowa
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50322-5410.
1309. Iowa Soybean Promotion Board. 2003. Progress report
2002. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 14(4):24-25. Jan.
• Summary: Soybean checkoff dollars are being used
to develop new markets and help produce a better crop.
Specifics: On-Farm Management Network. Plant Health
Initiative. Iowa State University. Soyfoods–Making a
culinary splash. Soy biodiesel–From farm to fuel. WISHH–
Providing nutrition with soy. Soy wax lights up demand for
U.S. soybeans.
“The On-Farm Management Network is an actionoriented program, enabling producers to show that they’re
using environmentally sound production practices while
achieving high performance. The program embraces a
systems approach to problem solving and decision-making,
collection, data processing and the use of performancebased management principles. The statewide network helps
producers analyze data, evaluate, validate and demonstrate
the in-field performance of farm management systems. The
end result: improved management system performance in
their fields.”
“Iowa State University: Iowa soybean producers
invested over $1.5 million dollars in production and
genomics related research at Iowa State University (ISU)
in 2002. Results generated from this research will benefit
soybean producers for decades.
“Scientists have discovered a way to make the soybean
resistant to soybean mosaic virus.
“Research on bean pod mottle virus and the bean leaf
beetle has discovered key information on the biology of
the beetle and what role it plays in transmitting the virus to
soybeans. Entomologists have discovered that the soybean
leafminer may also be involved in transmitting and spreading
the virus.
“Researchers at ISU have been mapping the soybean
genome. The world’s largest database of soybean genomic
information has been produced with help of soybean
checkoff dollars.
“Research has concluded that variable rate fertilizer
application can be effective in increasing yield. However,
using such technology may not be cost effective.”
“Soy Biodiesel–From Farm to Fuel: The use of
homegrown soybeans to fuel farm equipment and other
diesel vehicles is a success. There are now over 100 fuel
distributors offering soy biodiesel across the state of Iowa in
more than 300 different locations. If the B2 blend were used
in all U.S. farm equipment, it would consume approximately
49 million bushels of soybeans, and 473 million bushels if
used in all U.S. on-road vehicles.
“The lubricity biodiesel offers is a plus for your
equipment in the winter. Soy biodiesel was promoted at the
WHO Tractor Ride, and a one-hour Biodiesel Call-In Radio

Show was also held on major ag radio stations in Iowa. Soy
biodiesel had a major presence at the Farm Progress Show
and at the Iowa State Fair. For Iowa biodiesel locations, go to
www.iasoybeans.com.”
1310. Mescher, Kelly. 2003. Using remotely sensed data
to understand soybean yield. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 14(4):22-23. Jan.
• Summary: “Can imagery from outer space help producers
determine if they have disease and pest infestation in their
fields? In the North Central Soybean Research Program
(NCSRP) funded project, ‘Using Remotely Sensed Data to
Diagnose Soybean Yield Limiting Factors,’ Bill Wiebold,
soybean extension specialist at the University of MissouriColumbia (UMC), aims to answer that question, among
many others.
“The focus of this project has been to determine which
data layers are important in determining differences in yield
and developing methodologies for computers to integrate
different kinds of data, such as elevation, grain yield and
aerial imagery.
“Ken Sudduth, agricultural engineer with the USDAARS Cropping Systems and Water Quality Research Unit, is
also participating in the project. ‘This project complements
a previous NCSRP-funded project, where we used datasets
collected on the ground to understand the factors affecting
soybean yields,’ Sudduth says. ‘Our ultimate goal is to use
the information about variability within a field to make
management decisions. This may range from variable
applications of fertilizer, treating only a portion of the field
infested with pests rather than the whole field, or employing
other management, like deep tillage, only where it’s needed.’
“To accomplish these objectives, the project investigates
five systems. Each system was selected because it involves a
stress agent known to limit soybean profitability in the North
Central Region. Illinois, Iowa, Michigan, Missouri, South
Dakota and. Wisconsin were the six states participating in at
least two of the model system studies.
“Soil and Field Characteristics Related to Water Stress:
The soil and field characteristics related to water stress was
designed to use the large fields associated with the previous
project. Yield, topographical and electrical conductivity
maps were developed for these fields. Estimates of water
movement (run-on and run-off) along with water holding
capacity can be made to help predict where water stress is
likely to develop.
“’I think this research really gets to the heart of what’s
causing soybean yield variation in the field, and you can use
remote sensing to pick those out,’ Wiebold says. ‘It tells you
if it appears to be related to the water relations in the field.
We can pick up all of that information with remote sensing
images and satellite data.’
“Soybean Diseases: Most of the studies on soybean
diseases were conducted in small replicated plots on sites
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that are most apt to show disease pressure. The goal has
been to define more accurately the micro-environmental
conditions so a producer can predict what parts of a given
field have the highest risk of developing one of these
diseases. This will direct crop scouting during the early
stages of the disease and aid in other management decisions
like variety selection or even variable variety planting some
day
“’This research has been a little more difficult since
many of the diseases are so weather dependent, and they are
not always expressed,’ Wiebold says.”
1311. Ohm, Karl. 2003. Flying high: Precision ag reaches
new heights. Corn and Soybean Digest. Aug. p. 32.
• Summary: Researchers at the University of Illinois (U of I)
have developed a remote-controlled mini-helicopter (only 3
by 4 feet) equipped with standardized software and a camera
that takes color and infrared field map images. The lowaltitude camera will make precision agriculture more precise
by providing farmers superior quality images compared
to those from satellites or conventional planes at higher
altitudes.
According to Lei Tan, an ag engineer with the Illinois
Laboratory for Agricultural Remote Sensing at the U of I,
most of today’s remote sensing systems aren’t advanced
enough to create good field maps. Bad weather, even just
clouds, can make the problem even worse. The prototype
mini-helicopter now requires two people to operate it–one
to control the copter and another to control the camera. A
color photo shows Lei Tan with his mini-helicopter. Address:
Editor.
1312. Soyatech, Inc. 2003. Soya & Oilseed Bluebook 2004:
The annual directory of the world oilseed industry. Bar
Harbor, Maine: Soyatech. 408 p. Sept. Comprehensive index.
Brand name index. Advertiser index. 28 cm.
• Summary: On the cover is a pointillist / expressionist
painting, with some of the dots being actual tiny soybeans.
of the rear view of a farmer in a tractor plowing a field. On
the inside front cover is a color ad from Natural Products Inc.
(Grinnell, Iowa) titled “Applying the natural goodness of
soy.” The company offers “New products. New technology.
New ideas. Full line of enzyme active full fat soy products.
Full line of roasted full fat soy products.” On the first page
is a full page color ad from Bunge North America (St. Louis,
Missouri). “Now more than ever. Since 1923 Bunge North
America has enhanced the value of America’s Harvests.” On
the back cover is color ad from ADM Food Ingredients with
the tagline: “For all of your food ingredient needs, ADM is
the nature of what’s to come.” The text states: “ADM offers
the most complete line of over 500 ingredients and has the
expertise to apply them to a wide variety of great-tasting
foods.” On the title page of the book is a bright yellow selfadhesive label containing “Your access code,” which expires

in a year.
The Foreword, by Peter Golbitz of Soyatech, states:
“This is the 16th edition [of the Bluebook] that we have
produced and the 56th edition since the publication’s
inception by the American Soybean Association in 1947.”
“World soybean production will reach 195 million metric
tons this year, with an estimated value of $41 billion
before processing. This is enough soybeans to give every
man, woman, and child on our plant over 30 kilos [66 lbs]
each. This great resource can provide nearly half of an
adult’s protein needs for a year. Unfortunately, due to the
imbalance of resource utilization between the developed
and the developing world, many people still find it difficult
to get adequate nutrition for themselves and their families.
This results not only in poor health, disease and decreased
productivity, but it also contributes to the lack of security and
trust in the world.
“Now it seems that many people are becoming aware
of the great resource that soybeans provide. Testimony to
this is the great soyfoods boom that is currently underway
in the United States and in other Western nations. In most
Asian nations, soybeans have been providing protein for
direct consumption for centuries... From South and Central
America, to Africa and India, soybeans are finding their way
into new food products and home kitchens.” Address: 1369
State Hwy 102, P.O. Box 84, Bar Harbor, Maine 04609.
Phone: 207.288.4969.
1313. Dietz, John. 2003. Get a grip on GPS: Yesterday’s
techno-toy is today’s cutting-edge tool. Corn and Soybean
Digest. Oct. p. 30, 32.
• Summary: A photo shows Ed Leininger who purchased his
first GPS receiver and yield monitor in 1995. Today, its fully
integrated into the farm.
1314. Lemke, Dan; Pena, Jennifer. 2003. Elsewhere in ag
utilization: A case for soy. Ag Innovation News (AURI–
Agricultural Utilization Research Inst., Waseca, Minnesota)
12(3):10. Oct/Dec.
• Summary: “Case IH, a leading farm equipment
manufacturer, is using polyurethane plastic made from
soybean derivatives for exterior trim panels on AFX Series
combines. Over 370 lb. of the soy-based plastic are used on
each harvester. Although 25% lighter weight than steel, the
soy panels are extremely strong and similar to conventional
polyurethane in quality. John Deere also uses soy-based
panels in some implements.”
1315. Thompson, James. 2003. Behind the numbers. Corn
and Soybean Digest. Oct. p. 17.
• Summary: Just as American farmers are harvesting
soybeans, their South American counterparts are planting.
The first consideration in deciding what to plant is the futures
price. Big Brazilian farmers sell about half their crop before
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their combines go into the fields.
Soybean prices worldwide are set [denominated] in
dollars in Chicago, Illinois. Thus, soybeans are basically
dollars, and that’s important in an economy where the local
currency loses value relative to the dollar.
1316. Mescher, Kelly. 2003. The history of soybeans in
the U.S.: From 1890 to 2001. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 15(2):22-23. Nov.
• Summary: This brief history focuses on soybean breeding
and variety development. Soybean research in the U.S.
was initiated in the 1890s by the USDA and some state
universities. The Dorsett-Morse expedition to East Asia in
the late 1920s and 1930s brought back over 5,000 soybean
varieties. About 1,700 varieties considered to have value as
breeding material were kept and became the foundation of
the USDA Germplasm Collection in 1949. The remaining
2,300 varieties were discarded or lost. Also discusses: Effects
of World War II. The 1950s and 1960s–mechanization,
computerization, and the use of winter nurseries to grow
multiple generations each year in a breeding program. The
1970s–major changes in soybean research. The Plant Variety
Protection Act (PVPA) was signed into law in 1970 and
later amended in 1994. This encouraged soybean breeders
in the private sector to develop better varieties by giving
them patent-like rights; the result was a major increase in
private breeding and a decline in the importance of breeding
public varieties at agricultural universities. The rest of the
article discusses genetically engineered (GE) soybeans, and
mentions the resistance of consumers around the world to
these soybeans.
The cover photo, which goes with this article, shows a
rear view of a farmer with two horses harrowing a field of
soybeans.
1317. Danahey, Mike. 2004. The joy of soy: Edamame a
tasty type of good-for-you bean (Web article). Courier News
(Elgin, Illinois) (www.suburbanchicagonews.com). Feb. 13.
• Summary: Tak Kimura has been brokering edamame in
the USA for about 13 years, importing the beans from China
and Taiwan through his business in Concord, California.
His website is www.edamame.com. His sales of edamame
increased dramatically in about 1999, but recently they have
leveled off with increasing competition.
Kimura believes that about 90% of the edamame
consumed in the USA is imported from abroad, largely
because American farmers don’t have the right harvesting
equipment. In China edamame are harvested with machines
the size of cotton pickers.
Chris Henning is executive director of the Green Bean
Project, a farmers’ co-op in Green County, Iowa. This co-op
has been growing edamame for two seasons and harvesting
them with an adjusted green bean harvesting machine.
Carol Miles says that edamame farming and production

has been increasing in the United States over the past 5
years, particularly in Washington state, Oregon, Minnesota,
Iowa, Kentucky, and New York.
1318. Pena, Jennifer. 2004. Ag on the Web: Summer
events. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Waseca, Minnesota) 13(3):9. July/Sept.
• Summary: The section titled “The Seventh International
Conference on Precision Agriculture” (www.precision.
agri.umn.edu/Conference) states that it “offers a forum on
precision agriculture research and applications. This year’s
conference, to be held July 25-28 in Minneapolis, promises
to be the largest ever, with over 280 papers presented
by attendees from throughout the United States and 35
countries.”
1319. Mescher, Kelly. 2004. Soy products get the job
done. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 16(3):22-23. Dec.
• Summary: “Farmers spend hours and hours every year
working hard–making seed decisions, preparing the ground
and planting crops in the spring, scouting their soybeans in
the summer, and finally–the long push to harvest in the fall.
Not to mention updating and fixing equipment, buildings,
fences–the list goes on and on. The products in this story just
might make growers’ lives a little easier throughout the year.
“The icing on the cake–these products are all made from
soy.
“Cleaning Up Spills and Grills: One task that always
seems to be on farmers’ to-do list is the upkeep of equipment
and the cleanup afterwards. Rusty Clayton, owner of the
True Value in Brooklyn, Iowa, says they have the products to
help farmers get the job done.
“The SoyClean® line of products, developed by West
Central Soy in Ralston, Iowa, may help make farmers’
tasks run a little smoother. And because they’re made from
soybeans, farmers will be using their own homegrown
product.
“The Graffitti Remover is their most popular product–
great at removing eyesores, Clayton says.
“’The Driveway & Patio Cleaner is very effective,’
Clayton continues. ‘I used it in my garage where oil dripped
probably five years ago. I used just a little squirt of the
Driveway & Patio cleaner and gave it a half-minute to work
and it wiped right off.
“’The Penetrant and Lubricant penetrates as well as
WD40 and lubricates ten times better,’ Clayton says. ‘It
doesn’t evaporate and continues to lubricate a lot longer.
It works great on hinges and any place you’re using a
penetrating oil to remove rusted nuts and bolts and when
working on machinery.’
“The Paint Stripper also works great, Clayton adds.
“’If you want to strip the paint off metal or wood, it’s
real low odor. It won’t burn if it spills on you. You also have
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a longer wet time with it. If you have to go to town, you can
come back in three hours and it will already have worked its
magic.’
“Another bestseller is the Soyclean BBQ Grill Cleaner.
“’We gave all the contestants at the Iowa State Fair
cookoff a bottle,’ Clayton says. ‘I think it works better than
the other cleaners. The soy methyl esters get in there and cut
the grease and the baked on gunk.’
“The SoySeal Wood Sealer and Waterproofer is also
very popular.
“’It’s a 24-month sealer,’ Clayton says. ‘The Wood
Sealer and Waterproofer only requires one coat. It’s a tougher
finish.’
“Finally, the Dry-Erase Markerboard Restorer does a
fabulous job of taking out all the red, blue and green streaks
stained and left behind on marker boards, Clayton says,
making boards ‘like new.’
“Clayton says these products are just as effective as
brands lining store shelves–but they don’t contain all the
harsh chemicals.
“’They don’t have so many nasty fumes that about
knock you over,’ Clayton adds.
“SoyClean products can he purchased online at www.
soyclean.biz. They currently ship products all over the U.S.
“Boasting About Beans: Jason Davenport, marketing
director of Franmar Chemical Company, Inc., based in
Normal, Illinois, says their soy-based products have been so
successful that they’ve been selling them for 22 years. The
products have evolved, of course. And so have the names.
“’Ickee Stickee Unstuck–that’s my favorite,’ Davenport
says of their cleaning product. ‘It has quite a few different
applications. You can remove graffiti, permanent markers,
crayons, greases and oils, and use in the garage or shop
for general cleanup of tars and greases. It’s a really good
consumer product.’
“Other products include Soy-Gel, their ‘biggest product
for consumers,’ Davenport says.
“’It’s a professional paint stripper for removing paints
and urethanes that’s easy for anyone to use,’ Davenport
continues. ‘It’s very safe as a paint stripper–there’s nothing
hazardous about it. It will remove paint and strip down
old tractors. We have a big market for restoring tractors,
furniture and houses.
“We actually dealt with a lot of farmers last year
restoring tractors. They just applied Soy-Gel to their tractors,
let it sit and then sprayed it down with a power sprayer. It
was a big deal–they just absolutely loved it.’
“The soy-based Barrier Cream is great for farmers who
are ready to roll up their sleeves and aren’t afraid to get their
hands dirty.
“’The Barrier Cream is like an invisible glove,’
Davenport says. ‘It’s like a lotion you put on your hands and
it turns invisible. If farmers get grease and dirt on them when
working on tractors, at the end of the day they can just wash

it off with water. Everything that was on top of the barrier
cream will just wash off with water.’
“The Bean-E-Doo™ Mastic Remover is another product
sold by Franmar. Dave Julich, president of Environmental
Safety Consultants based in Springfield, Illinois, says the
soy-based mastic remover saved their company.
“’We had been in the business for 25 years, and we
were just getting ready to get out of the business of floor tile
removal,’ Julich says. ‘We were having so much trouble with
all of the other stuff on the market.’
“The odors of most mastic removers created many
complaints and a lot of problems, Julich says, especially
when working in schools or retirement homes.
“’And then all of a sudden this guy came along with
this Bean-e-doo stuff. None of us believed it. It’s kind
of refreshing to know there’s some honest guys selling a
product.’
“It’s a product that’s virtually nontoxic and odor free,
Julich says. The big test: removing tiles in a 10-story
retirement home. ‘We escaped there without one complaint,’
Julich says.
“The products are environmentally friendly and help
out farmers by using the soybeans they grow. For more
information, please visit www.franmar.com.
“To view stories online, please visit www.
soybeanreview.com.”
Photos show (1) A yellow bottle of Soy-Gel. (2) All of
the Franmar products lined up on a table.
1320. Stalcup, Larry. 2005. Pinpoint accuracy: A hands-off
approach to precision strip-tilling. Corn and Soybean Digest.
Feb. p. 19, 20, 22.
• Summary: The goal is strip-tilling with sub-inch accuracy.
It can be done using a GPS system.
1321. DeVault, George. 2005. Walnut Acres founder Paul
Keene dies at age 94. New Farm (The) (Rodale Press,
Emmaus, Pennsylvania). May 12.
• Summary: A good obituary. “The year was 1942. Tractors
were about to outnumber horses on American farms.
Chemical weed-killers and bug sprays were being promoted
as the wave of the future. Organic farming and publishing
pioneer J.I. Rodale was just kicking around the idea of
starting a magazine for organic farmers. And wannabe
organic farmers Paul and Betty Keene were farming and
teaching for $5 a week, plus room and board, as they gained
experience and searched for land to start their own farm.”
Walnut Acres eventually grew into a business with
sales of $10 million a year, and a mecca for organic farmers
worldwide. In its heyday, the catalog had a circulation of
more than 40,000.
For a greatly expanded version, see DeVault May 2006,
“What became of Walnut Acres?”
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1322. Associated Press. 2005. Paul Keene, organic farmer,
dies at 94 (News release). 2 p.
• Summary: Paul Keene died on April 23 at the Messiah
Village Nursing Home, where he had lived for several years.
The co-founder of one of the nation’s oldest organic farms,
he proved that using organic methods to grow natural foods
can be good business.
The son of a minister and educated at Yale [New
Haven, Connecticut] he ran Walnut Acres in Penns Creek,
Pennsylvania, located about 55 miles north of Harrisburg, for
more than 50 years, until the business was sold in 2000.
The farm initially contained only 108 acres; he and his
wife, Betty, borrowed $5,000 to buy it in the mid-1940s.
They worked the land without using tractors or electricity
and grew crops without using made-made fertilizers or
pesticides widely used by other farmers.
An article (early Sept. 1947) in the now-defunct New
York Herald Tribune praising their first commercial product–
apple butter–helped to jump-start the fledgling company.
By the late 1980s, Walnut Acres had sales of $5 million
a year, covered 500 acres, employed 95 people full time, and
yielded about 300 organic products that it sold worldwide via
its mail-order catalog.
Ruth Keene Anderson, one of their three daughters, said
that her parents were “missionaries at heart.” Ruth still lives
on the property, which the family now leases to an organic
farmer.
In 2003 the Hain-Celestial Group acquired the Walnut
Acres Certified Organic brand.
A photo (by Paul Vathis) shows white-haired Paul
Keene, co-founder of Walnut Acres, on 13 Dec. 1988 in a
retail store holding two bags of Walnut Acres products. In
1988 the company had annual sales of $5 million.
1323. Hymowitz, Ted. 2005. Re: How did the soybean
change from a viny, ground-hugging, seed-shattering plant
to the upright, non-shattering commercial plant that we have
today? Letter (e-mail) to William Shurtleff at Soyfoods
Center, Aug. 27–in reply to inquiry. 1 p.
• Summary: “When the Japanese conquered that part of
China they called Manchuria [Manchukuo] they set up major
experiment stations to work on soybeans. The erect type was
preferred since it was easier to harvest. Look at some of the
Dorsett-Morse photos.
“The non-shattering types were established in the good
ole USA. Virtually all of the non-shattering trait comes from
CNS (Clemson Non Shattering). It was put into modern
soybean cultivars to reduce losses from harvesting by
combine.
“Thus there are 3 major changes from the wild annual to
the modern soybean.
“1. Yellow seed
“2. Erect plant
“3. Non-shattering.” Address: Prof. of Plant Genetics

(retired), Dep. of Crop Sciences, Univ. of Illinois, Urbana,
Illinois.
1324. Pocock, John. 2006. Robot farming, really? Automated
machinery may be paving the way for robots on this Iowa
farm. Corn and Soybean Digest. Jan. p. 38-39.
• Summary: Its just a matter of time before robots find their
way onto soybean farms to perform a variety of different
functions. This farm has an auto-guidance combine system
with centimeter-level accuracy. A large photo shows the
combine.
1325. Stalcup, Larry. 2006. Affordable auto-steer: Price
comes down, but not the benefits of high-tech systems. Corn
and Soybean Digest. Mid-Feb. p. 27-18, 20.
• Summary: Once too expensive for many growers, “GPS
auto-steer systems for tractors are now more affordable.” But
Jerry Brightbill of Plainview, Texas, advises not to “but the
cheapest system available and expect the pinpoint accuracy
that is needed for strip till and other precise production
techniques.” Brightbill installed his first auto-steer unit in
Jan. 2003. His present RTK (“real time kinematic”) system
enables him “to conduct precise field applications literally 24
hours a day. Darkness is no problem for sub-inch accuracy
units.”
1326. World Grain. 2006. Brazil forecasts a significant
decline in grain plantings this year. 24(5):10. May.
• Summary: Grain plantings in Brazil could decrease 21%
this year to as little as 36.9 million ha, the least since 1998.
There is a crisis in the countryside. In Central Brazil, many
farmers have been returning tractors, renegotiating debts,
and laying off employees. “The situation is a result of an
equation that involves three straight years of crop losses
due to weather problems, declining prices of the principal
agricultural commodities like soybeans and maize, and the
18.5% valorization of the Brazilian real in relation to the
U.S. dollar over the past 12 months.” Farmers are telling
banks and the rural credit system that they cannot pay their
debts. It is a time of great insolvency.
1327. Wrenn, J. Ernest. 2006. A history of peanuts in
Virginia. Virginia: Published by the author. [iii] + 93 p. Illust.
(mostly photos, some color). No index. 28 cm.
• Summary: This is a very interesting, original, and rare
book, a history of the peanut in Virginia, supported by many
old photos and illustrations.
Contents: Acknowledgments (with the 3-letter initials
of 20 major contributors of photos, text, or books). The
peanut plant. The peanut’s journey to Virginia. Types of
peanuts grown in Virginia. How peanuts grow: from pegs
to pods. Location of first commercial crop. The Virginia
peanut growing area. Securing credit. Tenancy. Preparing for
planting. Securing needed seed. The blacksmith. Planting.
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Cultivating. The wicked world of weeds. Other production
threats. Irrigation. Equipment. Tractors gain acceptance.
Peanut digging. Peanut picking. Combining and drying.
Marketing (including peanut butter and peanut oil). World
War II. Farm organizations. The Great Depression. Better
farming through research. Spreading the word. Peanut
production contest. Peanut museums [in Virginia]. The
peanut farmers’ dilemma. About the author.
Photos show: (p. 4a) A roadside marker identifying the
“Location of the first commercial crop of peanuts grown in
the United States, between Wakefield and Waverly, Virginia.”
It reads: “K 308. Early peanut crop. One mile northwest Dr.
Matthew Harris grew the first commercial crop of peanuts
in the United States. According to tradition in or soon after
1842” [before the Civil War]. (p. 4b) There was so much
labor involved in growing peanuts in the early days that it
limited the acreage a farmer could grow.”
(p. 5) A map of Virginia showing the major peanut
growing counties: Southampton, Isle of Wight, Sussex,
Surry, Nansemond (City of Suffolk), Greensville, Dinwiddie,
Prince George.
(p. 6) A country store which played an import part in
providing for the needs of peanut farmers. (p. 7) An old
shack. “The days of the tenant farmer or sharecropper have
long departed. (p. 9a) Two horses pulling a moldboard plow,
turning the soil, with a farmer walking behind, holding both
handles. (p. 9b) A close-up view of the moldboard plow or
turning plow–the first step in preparing the soil for planting.
(p. 10a) An early stalk cutter used to cut up, in small pieces,
stalks of corn and cotton to prepare for planting the land.
Pulled by two mules. Many of the farm implements shown in
photos are from local museums. (p. 10b) A So Rite spreader.
It would be pulled by a tractor and used to sow lime and
fertilizer.
(p. 11a) A riding disc harrow, used to prepare land
for planting after plowing. Pulled by two mules or more.
(11b) One of the early tractor-drawn discs. (p. 15a) A crude
“homemade” hand-cranked peanut sheller. (p. 15b) A highspeed efficient peanut sheller built by Hancock Peanut Co.
in Courtland County shortly after World War II. It had a
capacity of shelling 1,500 pounds per hour.
(p. 16) A replica of an early blacksmith shop located at
the Southampton Ag and Forestry Museum of Courtland. (p.
17a) A row marker. Pulled across the field by a mule to mark
off where the rows will be. (p. 17b) Before the invention of
the peanut planter, peanut dotters like this were used to plant
the crop. This wooden peanut dotter is over 100 years old.
Pulled by one mule, with a farmer walking behind holding
the handles, it made shallow holes in the row about 18 inches
apart. A worker following it dropped two seeds in each hole
covering them with his/her foot.
(p. 18a) One of the peanut planters invented and
patented by Caleb “Chic” Everett in 1892. He lives near
Statesville in Southampton County. (p. 18b) The Ayers

peanut planter patented in the late 1890s by J.R. Ayers of
Petersburg, Virginia. Manufactured and sold by him. (p. 19a)
J.R. Ayers sold the patent rights to his planter to Ferguson
Mfg. Co in Suffolk. They built them with both names on
them. (p. 19b) A popular planter made by Cole Mfg. Co. in
Charlotte, North Carolina. It was designed to plant peanuts,
corn or soybeans. (p. 21) A 1901 full-page ad for “Ayers’
Peanut Planters.” (p. 22) Reproduction of page 1 of U.S.
Patent No. 601,130 for a “Peanut Planter” issued to J.C.
Drake on 23 March 1898.
(p. 23a) “Before the time of chemical weed control,
farm families had to work hard, hoeing and cultivating, to
have a clean crop of peanuts.” (p. 23b-c). “One horse or
mule drawn cultivators used to control weeds and grass.” (p.
24a). “Weeding hoes for chopping out weeds in peanuts.” (p.
24b) “Peanut weeder used to cultivate weeds out of peanuts.
Pulled by one mule and a worker walked behind holding on
to the two handles.” (p. 24c). “Peanut weeder attached to
3-point hydraulic lifting arms on a tractor.” (p. 24d) “Pulltype rotary hoe for controlling weeds mounted on 3-point
hydraulic lift on tractor.
(p. 25a) “A one-row riding cultivator pulled by two
mules or horses. The worker being able to ride instead of
walking behind made a big difference.” (p. 25b). “The
ultimate in mechanical weed control, a Ferguson Tilrovator,
manufactured by the Ferguson Mfg. Co., Inc. in Suffolk.
This type implement was called a power rotary hoe and was
mounted on a 3-point hydraulic hitch on a tractor.
(p. 29a) A two-row spreader used to apply landplaster
(calcium) in a band over each row to improve kernel quality.
It was pulled by one mule or horse. (p. 29b) A very old duster
pulled by one mule. Sulfur dust was placed in the wooden
box in the middle and blown out of the metal tubes onto the
plants for control of leafspot disease.” And many more.
Note: As of Feb. 2015, this book can be ordered from
Mrs. Lynda Updike, 33335 Statesville Rd., Newsoms, VA
23874. $21.00 + $6.00 shipping. Make check payable to
Southampton County Historical Society. Address: Newsoms,
Virginia.
1328. Mescher, Kelly. 2007. The great biodiesel boom:
biodiesel production benefits all Iowans. Iowa Soybean
Review (Iowa Soybean Association, Urbandale, Iowa)
18(4):20. Jan.
• Summary: “It’s officially a biodiesel boom in Iowa.
“Grant Kimberley, director of market development at
the Iowa Soybean Association, says–at press time–there are
currently seven biodiesel plants under construction, as well
as seven up-and-running in Iowa.
“’But those numbers can change in a hurry,’ Kimberley
says. In fact, approximately 10 to 15 more biodiesel plants
are in the planning stages. That means by January 2007,
Iowa’s production capacity will be approximately 132
million gallons. And within the next 12 months, it will
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jump by another 250 million gallons or more, equaling a
production capacity of approximately 380 million gallons.
“Of that, most of the oil will come from soybeans.
“’Up to 10 percent to 25 percent of biodiesel will be
made from animal fats in the next few years,’ Kimberley
says. ‘Right now, not very much is being used. Soy is going
to still be the primary feedstock because of availability, price
and quality.’
“And the five year outlook?
“’We’ll have probably around 30 or more plants, and
a production capacity of over 750 million gallons–possibly
even 1 billion gallons,’ Kimberley adds.
“Iowa farmers know soy biodiesel is good for the
environment. But will this whole biodiesel boom raise the
price of soybeans? Kimberley says ‘yes.’
“’According to a United States Department of
Agriculture study, for every 200 million gallons of biodiesel
that is produced, it will raise the average floor price of
soybeans by approximately 17 cents per bushel,’ Kimberley
says.
“Ed Ulch, director for the National Biodiesel Board’s
governing board and grower near Solon, Iowa, is pleased
with biodiesel’s progress.
“’Soy biodiesel has already impacted our soybean
prices,’ Ulch says. ‘We’ve seen the price of oil move to 29
cents per pound in times of heavy inventory. They would
otherwise be in the 22 to 23 cent range. So that would give
us another 60 cents in the value of soybeans. With increased
production capacity by the end of next year, biodiesel plants
will be using half the soybean oil produced in Iowa.’
“Biodiesel benefits everybody in Iowa–whether they use
biodiesel or not, Ulch adds.
“’They experience the health and environmental benefits
of soy biodiesel,’ Ulch continues. ‘There are also a number
of social and political benefits to biodiesel. And those who
use the fuel can also reap the benefits by improving their
diesel engine’s performance.’
“More and more diesel retail operations and distributors
are carrying biodiesel throughout Iowa and the Midwest.
This infrastructure is being developed to allow everyone in
Iowa with diesel vehicles to purchase biodiesel, if they so
choose.
“Soybean checkoff dollars have contributed $50
million over the years to the research and development of
soy biodiesel. To learn more about biodiesel, visit http://
www.iasoybeans.com/checkoff/soybiodiesel.html or www.
soybiodiesel.com.
“For comments or questions, please e-mail kmescher@
iasoybeans.com.”
A photo shows a man running soy biodiesel via heavy
rubber hoses from a huge stainless steel tanker truck to a
local tank, where it is used for farm machinery and vehicles,
from tractors to trucks.

1329. Ohm, Karl. 2007. Virtual farming comes of age: Novel
crop-modeling program offers accurate predictions of yield
and field crop conditions. Corn and Soybean Digest. Feb. p.
20.
• Summary: The new program, named PALMS, models
the movement of water in a farm’s soil. It can help a farmer
make critical decisions.
1330. Ohm, Karl. 2007. In pursuit of precision: GPS and
auto-steer produce more high-tech converts. Corn and
Soybean Digest. Feb. p. 11-12.
• Summary: For example, much more accurate fertilizer
application, based on what the soil needs, can be one
immediate reward.
1331. Pocock, John. 2007. Top 5 precision farming tools:
Experts identify the best high-tech gadgets to save time and
money. Corn and Soybean Digest. Feb. p. 24.
• Summary: The top 5 picks are:
1. Computer queries.
2. Auto-guidance equipment.
3. Variable-rate technology.
4. Yield maps.
5. Sensor technology.
1332. Ayres, Bill. 2007. Pioneering Interchem Industries and
the commercial production of soy biodiesel in the USA. Part
IV (Interview). SoyaScan Notes. March 8. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: Continued: At some time before May 1992,
when the big soy diesel transit projects were generating a lot
of positive publicity, Bill or Kenlon got a phone call from
AGP; it may have been from Bill Lester. “This was when we
were still making our own soy diesel. We talked them into
donating about $3,000 gallons of soy oil to us. Several years
before that, AGP had tested several blends of soy oil and
diesel fuel–with poor results. Then they started to support
some of our promotional activities.” AGP was the first
co-op or private company to get seriously interested; they
asked John Campbell to be the liaison between AGP and the
budding soy diesel movement.
In about 1994 Bill and Doug Pickering left Interchem
Environmental, a small, developmental company, which
continued to work on wood gasification, wood oil, and
pyrolysis projects. They had worked on these projects for
several years to try to get them funded, but they never
could. As a result, Bill and Doug had very little cash. They
hooked up with AGP (Ag Processing Inc), which eventually
purchased Midwest Biofuels. Bill Lester was a big supporter
early on; AGP also gave Bill a little bit of help at Interchem.
Midwest Biofuels (MB) went to an alternative fuels
vehicle show in Milwaukee, Wisconsin. AGP brought one of
their semi-tractor trucks to the show. Together they did a neat
demonstration, outside a tent, where they had petrodiesel in

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 758
one tank and a 50:50 blend with soy diesel in the other. They
ran the truck, and many people saw biodiesel in action for
the first time. The motor ran quieter and their was less black
smoke in the exhaust.
Interchem, at this time, really had no money; in fact they
owed money to many people. The other partners at Interchem
did not like what Bill was doing with the soy diesel. When
he brought in Doug Pickering to help, they didn’t like that
either. The partners believed that their work would pay off in
the future, and that Bill’s would not.
At one point, AGP came to Kansas City [Kansas?],
looked at Interchem’s books, and proposed a deal. They
proposed to fund Interchem’s work, but they would own
95% of the company, however they would allow the partners
to buy back in up to 50% eventually. They also wanted to
control the money, but one of the partners who was president
of Interchem at the time said “absolutely not.” “AGP wasn’t
really interested in the rest of Interchem; they were interested
in Doug and me. Remember that Midwest Biofuels was
100% owned by Interchem.” It was at that time that we
came up with the SoyGold name, which is still the registered
trademark / brand name of AGP’s biodiesel.
Bill was behind on mortgage payments, had a daughter
in college, lots of credit card debt, and he had no money.
1994 Oct. 5–Bill and Doug resigned from Interchem,
and AGP immediately hired the two men as consultants.
1995 April 7–AGP put together a joint venture named
Ag Environmental Products LLC; it was owned 95% (90%?)
by AGP and 2½% each by Doug and Bill. AEP continued to
work with the soy diesel industry and the National SoyDiesel
Development Board.
When Procter & Gamble found out the Bill and Doug
were now working with AGP, they stopped selling they soy
methyl esters (soy diesel). The reason they had sold to the
two in the first place was to protect their glycerine market.
They knew that AGP was a big enough company that, if it
started to make soy methyl esters, it would have glycerine as
a by-product which it could use to compete against P&G.
When Doug and Bill left Interchem, the remaining
partners at Interchem changed their minds; they decided
to stay involved with soy diesel. So Gary Wilson and Gary
Haer, who were with Interchem / Midwest Biofuels, started
to get involved with West Central Co-op in Ralston, Iowa.
This was very important, because West Central ended up
making and selling soy diesel in Sept. 1996, three months
before AGP. Thus West Central became the first major
company to make and sell biodiesel at a dedicated plant.
“What makes it even more interesting is that West Central
Co-op is one of the bigger owners of AGP.” 1996 Aug.–AGP
announces that it plans to build a soy methyl ester plant at
Sergeant Bluff, Iowa.
1997 June–The AGP plant begins to produce soy methyl
esters, made from soybean oil made at AGP’s soybean
crushing plant at Sergeant Bluff, Iowa.

When Procter & Gamble stopped selling the methyl
esters it made to Doug and Bill, the two men went to a
company named Chemol, which also made methyl esters in
Greensboro, North Carolina. Fred Wellons was president.
Chemol made these from animal fats (mainly tallows) to be
used as lubricants in the textile industry. A deal was signed
and AGP started shipping rail cars of soybean oil to Chemol;
they would make it into soy diesel, then ship it back to Ag
Environmental Products LLC, which would sell it. They
worked out of Doug’s house, and Bill started to get paid
regularly for the first time in ages.
Unfortunately Bill and Doug separated from AGP on
somewhat unfriendly terms, but it was a business decision.
Address: Ag Bio Energy LLC, Kansas City, Missouri.
1333. Lane, Mick. 2007. Look down and learn. Iowa
Soybean Review (Iowa Soybean Association, Urbandale,
Iowa) 18(6):18-19. March.
• Summary: This article is about remote sensing–using aerial
images to identify crop problems. A sidebar discusses where
to find aerial imagery on the Web.
1334. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2007. Soybean checkoff salutes biodiesel:
success, optimistic about future. 18(7):9. Spring.
• Summary: “As spring field work and crop planting nears its
end, the United Soybean Board (USB) and soybean checkoff
continue to encourage farmers to use soy biodiesel in their
tractors, vehicles and other diesel-powered equipment.
Biodiesel helps increase engine lubricity and provides other
diesel engine benefits. With increased availability throughout
the United States, it offers a great alternative to petroleum.
“Since 1990, the soybean checkoff has been the major
supporter of biodiesel research and promotion. U.S. soybean
farmers had a vision to develop a renewable fuel made from
soybeans that could ease dependence on foreign oil, increase
engine performance and build a competitive new market for
their crop. U.S. soybean farmers collaborated to develop
and promote biodiesel use among each other and especially
among all diesel users. And as the industry recognizes
National Biodiesel Day–celebrated on March 18, in honor of
Rudolph Diesel’s birthday–soybean farmers will be thinking
of ways to enhance the current success of their product.
“’U.S. soybean farmers have enjoyed plenty of success
in our industry over the years, and biodiesel has to be one of
the most notable feathers in our cap,’ says USB Chairman
Eric Niemann, soybean farmer from Nortonville, Kansas.
‘Farmers have been true champions regarding promotion
of biodiesel to fuel suppliers and diesel users across the
countryside. We helped form the National Biodiesel Board
(NBB), which continues to drive biodiesel research,
promotion and help pump this fast- growing renewable fuel
into the nation’s petroleum infrastructure.”
“From working with the Environmental Protection
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Agency (EPA), the National Renewable Energy lab and the
Department of Energy on engine and health effects testing,
U.S. soybean farmers are building a quality assurance
program. It is with such programs that NBB and the soybean
checkoff continue to make strides regarding biodiesel
awareness, performance and quality.
“With NBB estimating over 225 million gallons of
biodiesel used in 2006, U.S. soybean farmers know that
there’s considerable future potential. Industry representatives
from across the soybean value chain joined together last fall
to create a coalition called Soy 2020. The effort assessed
possible scenarios regarding the future of the soybean
industry through the year 2020 and developed strategies to
address uncertainties. After evaluating scenarios, Soy 2020
members noted that reducing dependence on foreign oil is
essential, and that biodiesel will remain a certainty through
2020.
“To promote the benefits of biodiesel, USB has worked
with NBB and Qualified State Soybean Boards (QSSB)
to improve availability. This year’s campaign focuses on
biodiesel quality and performance. The campaign highlights
the recommendation of purchasing biodiesel from fuel
marketers that are certified under the BQ-9000 program.
BQ-9000 is a NBB quality control program and encourages
biodiesel manufacturers and marketers to participate.
Currently, 17 companies are accredited producers, which
represent about 40 percent of the biodiesel industry’s
capacity.
“Farmers and other general diesel users continue to
ask, ‘How will biodiesel perform in my engine, and what’s
the cost?’ Diesel engines require few or no modifications
when running on biodiesel blends. It can be easily blended
with petroleum diesel at any level. The renewable fuel also
lowers harmful emissions and decreases U.S. dependence
on foreign oil. Research also shows the industry will boost
local economies by producing over 39,000 jobs in the United
States by 2015. Plus, with a federal tax incentive in place,
biodiesel can be priced competitively with regular diesel.
“’As soybean farmers, we understand the importance
of promoting our product to fellow farmers and other diesel
users,’ says Niemann. ‘To keep ourselves competitive in the
future, we will have to continue to partner with NBB, QSSBs
and industry to increase demand for biodiesel. We know that
five of 10 soybean farmers use biodiesel. We won’t rest until
that number is 10 of 10.’”
A photo shows a man saluting, the tips of his fingers
held to the front of his cap.
1335. Monteiro, Sildomar Takahashi; Minekawa, Y.; Kosugi,
Y.; Akazawa, T.; Oda, K. 2007. Prediction of sweetness and
amino acid content in soybean crops from hyperspectral
imagery. ISPRS J. of Photogrammetry & Remote Sensing
62(1):2-12. May. [35 ref]
• Summary: “Hyperspectral image data provides a powerful

tool for non-destructive crop analysis... This method is
demonstrated using high-resolution hyperspectral data of
wavelengths ranging from the visible to the near infrared
acquired from an experimental field of green vegetable
soybeans. The best predictions were achieved using a
nonlinear regression model of the second derivative
transformed dataset. Glucose could be predicted with
greater accuracy, followed by sucrose, fructose and nitrogen.
The proposed method provides the possibility to provide
relatively accurate maps predicting the chemical content of
soybean crop fields.”
“Amino acids taste sweet or delicious (umami) to
humans.
Note: ISPRS stands for the “International Society for
Photogrammetry and Remote Sensing.” Address: Dep. of
Mechano-Micro Engineering, Tokyo Inst. of Technology,
4259 Nagatsuta, Midori-ku, Yokohama, 226-8502, Japan.
1336. Winsor, Susan. 2007. How far off are farm robots?
We asked leading ag engineers to share their vision of how
robotic agricultural equipment might evolve. Corn and
Soybean Digest. Sept. p. 16-17, 20.
• Summary: Are you ready to give up driving your tractor?
“Robotics are most valuable when they can perform field
operations more accurately than is humanly possible.”
1337. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2007. Checkoff asks farmers to fill ‘er up
with soy biodiesel during harvest: Investing checkoff dollars.
19(1):16. Oct.
• Summary: Using soy biodiesel in combines, tractors and
trucks will improve engine performance and create demand
for the soybeans you grow. And its not only farmers who are
using this product: truckers, heavy equipment operators, and
general diesel users are increasingly using it as well.
“Currently soy biodiesel is used in approximately 700
commercial fleets, and more than 3,000 U.S. fuel distributors
and retailers carry biodiesel. The National Biodiesel Board
estimates that 225 million gallons of biodiesel were used
in the United States last year”–projected to top 300 million
gallons by the end of 2007.
A half-page table shows 20 original equipment
manufacturers (OEMs; listed alphabetically) approve soy
biodiesel use at various blend levels. For example: Arctic Cat
(B20), Chrysler (B20/B5/B2), General Motors (B/20/B5),
Kubota (B5), etc.
1338. Kreidler, Mark. 2007. Year-round use of biodiesel
blends. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 19(2):16. Nov.
• Summary: “When the rush of harvest is underway at the
Randy Van Kooten farm, he and his crew get the job done
with biodiesel blends in all the tanks.
“’We use biodiesel in everything on the farm, from lawn
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mowers to tractors, plus the combine, dozer and three semis
used for grain hauling,’ Van Kooten says. He and his wife,
Cindy, farm south of Lynnville, Iowa, where they grow corn
and soybeans and custom feed hogs.
“Van Kooten uses biodiesel year-round, changing the
blend from B20 to B5 during cold weather to avoid any
potential problems such as cold flow and filter clogging.
“’When the weather starts to get erratic in the fall, we
switch to B5 to reduce the chance of any problems during
harvest. We also try to always keep our tanks on the full
side,’ Van Kooten says.
“Keeping the tank full during the winter is one of the
best ways to extend the shelf life of biodiesel, says Hoon
Ge, a fuel consultant for MEG Corp. He conducted a series
of biodiesel workshops, sponsored by the Iowa Soybean
Association, Iowa Biodiesel Board and Renewable Energy
Group, Inc., around the state in September.
“’A full tank will reduce the amount of air and water
that may allow microbes to grow or result in icing that could
cause filter plugging in cold weather,’ Ge says.
“He is available to provide technical assistance to
anyone concerning the use of biodiesel. For questions such
as filter plugging or blending biodiesel with ultra-low sulfur
diesel, call the National Biodiesel Hotline numbers, 800-9293437 or 952-473-0182. For more biodiesel information, visit
the Web sites www.iasoybeans.com and www.iowabiodiesel.
org.”
A sidebar titled “BMPs [Best Management Practices] to
Maintain Biodiesel Quality” states:
“For best fall and winter storage, use following best
management practices (BMP) for storing biodiesel.
“1. Store fuel in a clean, dry and dark environment.
Best materials for tanks are aluminum, steel, fluorinated
polyethylene and fluorinated polypropylene. Avoid copper,
brass, lead, tin and zinc.
“2. Top off the tank to eliminate head space and help
reduce condensation during cold months.
“3. Monitor and eliminate water condensation by
inspecting the fill and vapor caps for damage and missing
gaskets, by checking for cracked or leaking hoses and by
using a desiccant dryer on vent pipes.
“4. Use additives if needed to bring fuel up to the cold
flow standards in which you are using the fuel. Do not use
additives once a fuel hits 10 degrees F above the cloud point,
or if fuel has been previously treated. Follow guidelines of
distributors.
“5. Monitor the filters on a diesel engine that has been
switched over to biodiesel particularly if the tank is old and
has not been cleaned.
“6. Once a year, it’s a good idea to have a lab run a
microbiological evaluation of the fuel to be sure that no
contamination exists in the tank. Another good check: Test
the fuel be ensure it is up to ASTM standards.
“7. Like diesel fuel, it is usually recommended that

biodiesel not be stored for longer than six months, or at the
most, a year. If storing a higher blend of biodiesel, more than
B20, for longer than six months, odd a fuel stabilizer.
“8. Be prepared and keep records. Learn the basics
of biodiesel for purchasing storing, blending, using and
shipping the fuel. Know what is bought and keep supply
sources accountable for upholding quality.” Address: ISA
Communications Manager.
1339. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2007. New Holland to use B100 in its
diesel engines. 19(3):22. Dec.
• Summary: “The Iowa Soybean Association (ISA) and
the Iowa Biodiesel Board (IBB) applaud New Holland’s
announcement that it supports the use of 100 percent
biodiesel (B100) in all equipment with New Hollandmanufactured diesel engines.
“’This is a significant step toward recognizing the
engine safety of biodiesel and the many benefits of using
this renewable fuel,’ says Grant Kimberley, ISA director of
market development. ‘The ISA, National Biodiesel Board
and the soybean checkoff have invested more than $50
million in research and development, with many dollars
dedicated to original equipment manufacturers for engine
testing, research and education. It’s exciting to see those
investments pay off.’
“New Holland now offers nearly 80 percent of its
products with diesel engines as available to operate on B100
biodiesel. New Holland has also asked other suppliers of
diesel engines used in New Holland-branded products to test
and approve higher levels of biodiesel.
“New Holland made its B100 recommendations after
real-life testing on a 1,500-acre research farm at Penn
State’s College of Agriculture. After nearly two years of
use, the tractors have performed with no adverse effects in
performance or maintenance, according to Glen Cauffman,
Penn State manager of farm operations and services.
“Paul Trella, New Holland director of product marketing
for under-100 horsepower tractors, says that New Holland
is committed to manufacturing equipment that is compliant
with biodiesel use and to providing top-rate biodiesel support
for their customers.
“’It’s essential to use high-quality biodiesel produced to
ASTM D6751 standards from a reputable supplier who can
offer consistent fuel quality to ensure optimum performance
and engine durability,’ Trella says. ‘With the proper use of
approved fuels, it is also essential that biodiesel be used
in strict compliance with proper handling, storage and
maintenance requirements to maintain the integrity of the
fuel.
“’Iowa’s biodiesel manufacturers are recognized
as leading the nation in the production of high-quality
biodiesel,’ says Randy Olson, executive director of the Iowa
Biodiesel Board. ‘New Holland’s leadership in promoting
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B100 in their diesel engines is a great example of their
confidence in biodiesel as a superior fuel.’
“Details and recommendations for use of the New
Holland models that run on B100 are available from www.
newholland.com/na/biodiesel. Additional information about
using blends above 20 percent biodiesel may be found on the
National Biodiesel Board Web site at http://www.biodiesel.
org.”
A large color photo shows a New Holland combine, with
a 35-foot auger header, in a field of soybeans.
1340. Lamp, Greg. 2007. My view: Europe struts its iron
stuff. Corn and Soybean Digest. Dec. p. 4.
• Summary: “Ever been to the National Farm Machinery
Show in Louisville, Kentucky? It’s billed as the largest
indoor machinery show in the U.S., this year scheduled for
Feb. 13-16.
“Let me tell you, it’s a tiny little county fair compared to
Germany’s Agritechnica Show, which I attended in Hanover,
Germany last month.
“Agritechnica, held every two years at the Hanover
Exhibition Grounds, had almost 2,250 companies from
36 countries exhibiting their new equipment. Talk about
impressive and downright overwhelming.
“I saw some of the biggest equipment I’ve ever seen,
from 500-hp tractors to 60-ft.-wide tillage tools. All of this
was housed indoors in what seemed like an endless chain of
NFL football fields.
“I soon discovered that much of that equipment was
being marketed to the huge farms of Eastern Europe and
Russia.”
1341. Mebrahtu, T.; Mullins, C. 2007. Efficiency of
mechanical harvest for immature vegetable soybean pods.
Virginia J. of Science 58:165-174. *
• Summary: The majority of the vegetable soybean
consumed in the USA is imported.
1342. American Society of Agricultural and Biological
Engineers. 2007. ASABE–100 years of innovation:
Engineering for a sustainable tomorrow (Leaflet). St. Joseph,
Michigan: ASABE 2 panels.
• Summary: Contents: “Engineering of Agriculture.”
Founder’s vision for a society (In 1907 ASAE is founded.
J.B. Davidson, the visionary, is elected president). Society
growing pains. Influences of a growing society. ASAE
and the post-war era (after World War I, 1914-1918).
Professional recognition. “Engineering of biology.” Society
headquarters expands (In 1970 new headquarters building in
St. Joseph, Michigan, dedicated). The challenge of change. A
new society name (In July 2005 the name of the society was
officially changed to the American Society of Agricultural
and Biological Engineers). A focal point for the world.
Address: 2950 Niles Road, St. Joseph, Michigan 49085.

Phone: 269-429-0300.
1343. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2008. On-going trucking study of
biodiesel vs. diesel shows comparable results. 19(4):14. Jan.
• Summary: “The Iowa Soybean Association has partnered
with others in a unique field study to examine the benefits of
a 20 percent soy biodiesel blend (B20) in an over-the-road
trucking company. First-year results of the study have shown
that biodiesel performs similarly to diesel fuel in trucks.
“’The trucking industry is by far the single largest
consumer of diesel fuel, using 38 billion gallons annually.
This study demonstrates in a real-world environment that
biodiesel can be used successfully year-round,’ says Grant
Kimberley, ISA director of market development.
“The two-year study, called the ‘2 Million Mile Haul,’
is sponsored by the ISA, Iowa Central Community College,
Decker Truck Line Inc., Caterpillar Inc., the National
Biodiesel Board (NBB), Renewable Energy Group, Inc.
and the U.S. Department of Agriculture. The study is
believed to be the first comprehensive, publicly documented
demonstration of B20 in over-the-road trucks.
“’Although we have data from only the first year of
the study, we are pleased with the results to date,’ says Don
Heck, coordinator of biotechnology and biofuels programs at
Iowa Central Community College in Fort Dodge, Iowa.
“’Preliminary results are that B20 biodiesel performs
similarly to 100 percent diesel. We found a slight decrease in
overall fuel efficiency for the B20 group of trucks, but it was
not statistically significant. In fact, the difference was several
times smaller than the driver-to-driver variability in fuel
efficiency within each group,’ Heck says.
“Iowa Central Community College is responsible for
collecting and analyzing engine performance data and
conducting periodic in-house testing of the petroleum and
B20-blend fuels for purity and consistency. The ‘2 Million
Mile Haul’ study also examines the effects of various fuel
additives on the’ cold-flow properties of biodiesel blended
with the new 2007 ultra-low sulfur diesel (ULSD.) The
studies are focusing primarily on the cloud, plug and pour
points.
“The study consists of two groups of 10 Decker Truck
Line Inc. semi tractors running with flatbed trailers on
matched routes to either Minneapolis or Chicago [Illinois].
The control group uses 100 percent No. 2 petroleum diesel.
The B20 test group uses a blend of 20 percent biodiesel
from Renewable Energy Group, Inc. and 80 percent No.
2 petroleum diesel. Data is routinely analyzed for fuel
efficiency, maintenance records and fuel quality.
“More than 1.5 million miles had been logged by the
end of the first year, from Oct. 1, 2006, to Oct. 1, 2007.
Overall fuel efficiency, including idle time, was slightly
reduced in the B20 group. Average fuel consumption for
the control group was 6.29 miles per gallon (mpg) and 6.15
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mpg for the B20 group. The fuel efficiency difference of
2.2 percent between groups is not considered significant,
especially when compared to driver variability.
“Driver fuel efficiency ranged from 5.72 mpg to 7.40
mpg for the control group, a 23 percent spread. For the B20
group, fuel efficiency ranged from 5.76 mpg to 7.00 mpg, an
18 percent spread among drivers.
“Ed Ulch, ISA director and soybean producer from
Solon, Iowa, serves as treasurer of the NBB. He believes the
2 Million Mile Haul study lends credibility to commercial
uses of biodiesel.
“’The study is important because it shows that biodiesel
can be interchangeable with diesel for use in over-the-road
trucking,’ Ulch says.
“For more information on the first-year results of the
2 Million Mile Haul study, visit www.twomillionmilehaul.
com.”
A photo shows two big rig (semi-trailer’ eighteenwheeler) trucks barreling down a freeway.
1344. Bern, Carl J.; Hanna, H. Mark; Wilcke, William F.
2008. Harvesting, storing, and post-harvest management
of soybeans. In: Lawrence A. Johnson et al. eds. 2008.
Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 67-92. Chap. 3. [26 ref]
• Summary: Contents: Introduction. Moisture content:
Moisture measurement, electronic moisture meters,
equilibrium moisture content. Soybean harvesting:
Functional areas and settings (gathering head, feederhouse,
rotor/cylinder and concave, cleaning shoe, other combine
areas), safety during field harvesting, loss measurements
and summary of combine adjustments for quality, clean-out
for identity-preserved soybean customers. Soybean drying:
Natural-air drying, low-temperature drying, high-temperature
drying, reconditioning over-dry soybeans. Soybean handling:
Hauling soybeans, conveying soybeans. Soybean storage:
Moisture migration, free fatty acid, mycotoxins, insect
problems with stored soybeans. Address: 1. Univ. Prof.; 2.
Extension Agricultural Engineer. Both: Dep. of Agricultural
and Biosystems Engineering, Iowa State Univ., Ames,
IA 50011; 3. Prof. Dep. of Bioproducts and Biosystems
Engineering, Univ. of Minnesota, St. Paul, MN 55108.
1345. Crown Iron Works. 2008. A crowning achievement:
130 years of innovation, perseverance, and trust.
Minneapolis, Minnesota: Published by Crown. [vii] + 119 p.
Illust. Index. 28 x 24 cm.
• Summary: This is a very handsome history (by Carol
Pine) of Crown Iron Works, filled with fine photos and many
sidebars: Contents: 1. Opportunity, grit and craftsmanship
(1878-1945): Tackling tough assignments, organic growth–
the “slow, hard way,” every kind of building imaginable,
steel posts by the millions, the roar before the rout, standing

tall in World War II, getting their act together, a near-death
experience. 2. Re-engineer... or disappear (1946-1969):
Inspiration from Henry Ford, a far cry from forging, hail the
“monarch of Manchuria” [the soybean], Crown’s next neardeath experience, nurturing ideas, teamwork for “curious
dummies,” more cause for reinvention, no ducking the facts,
duck boats and Minnie’s makeover. Soybeans supplant steel
(1970-1982): Another Mr. Wizard, a heavy metal medley,
telling it like it is, selling the “bigs,” young and restless, can
we do it?, a day in the life of “Sam Soybean” (diagram),
aging aircraft and blind transport, a pivotal choice, pillorying
paper, German engineering, Yankee ingenuity, Crown
timeline. 4. Crown joins the “global village” (1983-1989):
The new Crown circa 1984, the man behind the anvil,
the globe trotting begins, inflation beyond imagination,
extractors in Europe, consorting with Krupp, geopolitical
pistachios, in China patience, from Chicago a good fit, a
breach and a bond, a handshake is a deal, pairing with Pisces,
home runs for crown. 5. An old company with new tricks
(1990-1999): The dehulling gamble, taking it on faith, keep
it simple, extraction traction, on the road again, initiative
pays, good faith rewards, from bulbs to beer, Crown’s global
voices, from Indonesia to Mexico, doing business in Russia’s
wild west, birthday greetings, business a la barbecue,
from detergent to diesel fuel, a genuine win-win equation,
“urning” confidence. 6. Feeding and fueling the world
(2000-2008): Gazillion gallons, learning from Europe, wired
and willing, all points east, whose process is it?, nothing
ventured, Jesse [Ventura] see, Jessee do, the road to refining,
a reluctant farewell, busy, busy, busy, the “pack rats” prevail,
when last seen, a day in the life of “Sam Soybean” today
(color diagram), into the old carbon dioxide, locally grown
food and fuel, what makes us proud. In closing. Appendixes:
In closing. Employees. Management team. Office locations.
Trademarks and brands. Acknowledgments. Photo credits.
Photos show: August Malmsten, John Hernlund,
Andrew Nelson, Eli Anderson, Minneapolis Star and
Tribune Building (Crown had a big part in the building of
Minneapolis), barbed wire screw posts, A Nilson tractor,
Eli and Clifford H. Anderson, Crown Iron soy bean plant,
Dawson Mills’ plant, Bill Kratochwill, a home coal stoker,
Minneapolis structural steel projects, Clifford I. and
George Anderson, Jeff Scott, Heinz Schumacher, Crown
employees 1937, Clifford H. Anderson, Crown employees
1972, Crown extractor, Clifford I. Anderson, Hubert
Humphrey Metrodome, a 4,000 Series Crown Exractor, a
carbon dioxide press using the HIPLEX process, A Crown
Friendship Engineering plant in Wuhan, China, Crown
employees at 125th anniversary in 2003. Crown’s new
office and warehouse on Broadway and Johnson streets.
George Anderson. Archimedes screw pump, Crown Model
III extractor, Crown / Schumacher Counterflow DTDC (DT
= desolventizer-toaster), overseas installations (Brunswick,
Georgia; Caramura, Brazil; Philippines); by the late 1980s
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Crown plants were computerized, Kin Kong Yee of Pisces,
inside a Crown Jet Dryer, inventors Darcy Moses and Bill
Stevenson, Crown Jet Dryers, new headquarters in northeast
Minneapolis, Model IV extractor for the pharmaceutical
industry, Clifford Anderson in China, Jeff Scott in China,
Valentin Zaletkin and Boris Solovyov in Moscow [Russia],
Hernan Paredes, biodiesel decanters, computer generated
image inside a Crown biodiesel plant, Jesse Ventura and
George Anderson, huge Crown extractor in Argentina,
welded heat exchanger coils, Harburger–Freudenberger
HIPLEX Press (using carbon dioxide), Cliff Anderson
who retired in 2008, Crown employees in 2007, Crown
management team in Aug. 2007. Address: Minneapolis,
Minnesota.
1346. IITA. 2008. Annual report 2008/09. Ibadan, Nigeria:
International Institute of Tropical Agriculture (IITA). 46 p.
http://newint.iita.org/wp-content/uploads/2016/04/AnnualReport-2008-09.pdf [35+ ref]
• Summary: See next page. Cover photo: “Farmers
harvesting soybean using a mechanized thresher in Ruace,
Mozambique. Photo by Sicco Kolijn, IITA.”
Page 9: “Delivering solutions, meeting Africa’s
challenges: The year 2008 had been challenging for us, as
with most other organizations, in light of the global financial
meltdown and the food price crisis.”
Soy is mentioned 8 times in this annual report.
“We helped safeguard African crop genetic resources
by sending and depositing more than 7000 unique seed
samples of domesticated and wild cowpea, maize, soybean,
and Bambara groundnut from 36 African nations in the
Svalbard Global Seed Vault–as a repository of last resort for
humanity’s agricultural heritage.”
“The vault, which opened on 26 February 2008, was
built by the Norwegian government as a service to the global
community. The Global Crop Diversity Trust funds its
operation.”
“We developed and distributed improved soybean and
cowpea varieties that resist important pests and diseases such
as rust and Striga, helping farmers save more than US$200
million in production and seed losses annually.”
A photo shows a man “Preparing land for planting
soybean using a mechanized tractor.”
Page 11: Rust-proof Soybean: All soybean cultivars
grown in Nigeria are highly susceptible to rust (Phakopsora
pachyrhizi), which can cause 60-80% seed losses. We are
currently undertaking research to develop resistant or tolerant
varieties to manage this serious disease and prevent it from
spreading across Africa.
“In 2007-2008, we evaluated three sets of 65 F7 lines
derived from the cross TGx 1805-31F (susceptible elite
line) and UG5 (resistant line) under rust-endemic conditions
at our experimental farms in Ibadan, Nigeria. All F7 lines
showed no infection or had negligible disease severity. The

susceptible parent (TGx 1805-31F) and a released cultivar
(TGx 1485-1D) used as check had 20-78% and 78-92%
disease damage. In terms of yields, four resistant lines tested
in the first set of trials had 70-81% more yield than the
susceptible parent. In the second set, 11 lines significantly
out-yielded the susceptible parent by as much as 112-149%.
In the third set, 10 rust-resistant lines yielded 101-179%
more than the susceptible elite parent. The best-yielding
resistant lines were TGx 1987-43F, TGx 1987-49F, and TGx
1987-57F. These rust-resistant lines could either replace
susceptible varieties following adaptation tests, or could be
used in breeding programs to transfer their favorable alleles
to any desired cultivar.”
Hailu Tefera is a soybean breeder at IITA. Address:
PMB 5320, Oyo Road, Ibadan, Nigeria.
1347. Lawson, I.Y.D.; Mensah, E.A.; Yeboah, E.N. 2008.
Improving the establishment and yield of soybean through
planting depth and land preparation methods in northern
Ghana (Open Access). West African Journal of Applied
Ecology (Ghana) 14:1-8. [25 ref]
• Summary: “The study revealed that for good crop
establishment and optimum grain yield of soybean in
northern Ghana planting could be done on mounds or ridges
at planting depth between 1 and 4 cm. Ridging may be
preferred because it can easily be prepared mechanically
using a tractor to save time and labour.”
In Ghana, the largest soybean production takes place in
northern Ghana, which lies within the Guinea savanna and
Sahel agro-ecological zones.
Note: In the article, this is cited as Vol. 14, 2008. But
on the website it is cited as Vol. 15, No. 1, 2009; confusing!
Address: 1. Dep. of Soil Science, Univ. of Ghana, Box LG
245, Legon-Accra, Ghana; 2-3. Faculty of Agriculture,
Univ. for Development Studies, P. O. Box TL 1882, Tamale,
Ghana.
1348. Nesbitt, Duncan. 2009. History of Triple “F” and
Insta-Pro (Interview). SoyaScan Notes. May 1. Conducted by
William Shurtleff of Soyinfo Center.
• Summary: Triple “F” was founded in 1961 in Des Moines,
Iowa. Triple “F” was the holding company, which had a feed
business (Pharm-Tech), an extrusion business (Insta-Pro,
which was established in the late 1960s), and SoyInnovations
(which started in about 2000 to 2002). Triple “F” was
originally primarily in the business of extruding whole
soybeans on farms as a source of “high-energy” animal
foods. Why should a farmer sell his soybeans to a soybean
crusher when he could now produce his own feed right
on his own farm using an extrusion cooker. The original
extruder was developed on a farm, powered with the drive
(PTO = power take-off) of a tractor.
The Russians liked the idea, bought 100 units, but had a
motor put on each. That was a turning point in Triple “F’s”

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 764
a recently formed company in
Des Moines, Iowa. The sale was
announced on 5 Sept. 2008.
Soy Innovations was sold to a
group of former food executives;
the company name was changed to
Harvest Innovations. Their plant,
which is in Indianola, Iowa, uses
only Insta-Pro extruders and oil
presses. Address: Insta-Pro sales rep,
North Carolina.

early history.
The extruder was used to support the Triple “F” feed
division, which sold base mixes and mineral mixes to
farmers. Initially Triple “F’s” main business was selling
mixes, not machinery.
Soy Innovations was formed behind the InstaPro
conference room–a tiny plant making soy flour and textured
soy flour. InstaPro makes the extrusion cooker machinery
that Soy Innovations uses to make soy products.
Prior to Aug. 2008, all these companies were
subsidiaries under the Triple “F” holding company which
was founded by four people: Mr. Wayne Fox (who was the
inventor of the extruder; he died about a year ago June),
Dr. Leroy Hansen (he was the youngest of the four and a
nutritionist), Ken Leplee (who died 6-7 years ago), and Art
Satterlee (treasurer),
Wayne Fox had succession plan. The group that
purchased the Insta-Pro Division, which is now a standalone company, is now owned by Heartland Agri-Partners,

1349. Anderson, Joseph L. 2009.
Industrializing the Corn Belt:
Agriculture, technology and
environment, 1945-1972. DeKalb,
Illinois: Northern Illinois University
Press. x + 238 p. Illust. Index. 24
cm. [175 + 300+ endnotes]
• Summary: A very carefully
researched and well written book.
Soy is mentioned on 39 pages; see
the index.
Contents: Part I: Chemicals.
1. Insecticide–Time for action. 2.
Herbicide versus Weedy the Thief.
3. Fertilizer gives the land a kick.
Feeding chemicals (feed additives
such as antibiotics and growth
hormones).
Part II: Chemicals. 5. Push-button
farming. 6. Making hay the modern
way, 7. From threshing machine to
combine. 8. From corn picker and
crib to combine and bin. Conclusion.
Notes.
From the publisher: “From the late 1940s to the early
1970s, farmers in the Corn Belt transformed their region
into a new, industrial powerhouse of large-scale production,
mechanization, specialization, and efficiency. Many farm
experts and implement manufacturers had urged farmers
in this direction for decades, but it was the persistent
labor shortage and cost-price squeeze following WWII
that prompted farmers to pave the way to industrializing
agriculture. Anderson examines the changes in Iowa, a
representative state of the Corn Belt, in order to explore why
farmers adopted particular technologies and how, over time,
they integrated new tools and techniques.
“In addition to the impressive field machinery, grain
storage facilities, and automated feeding systems were the
less visible, but no less potent, chemical technologies–
antibiotics and growth hormones administered to livestock,
as well as insecticide, herbicide, and fertilizer applied to
crops. Much of this new technology created unintended
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consequences: pesticides encouraged the proliferation of
resistant strains of plants and insects while also polluting
the environment and threatening wildlife, and the use of
feed additives triggered concern about the health effects to
consumers.
“Anderson explains that the cost of equipment and
chemicals made unprecedented demands on farm capital, and
in order to maximize production, farmers planted more acres
with fewer but more profitable crops or specialized in raising
large herds of a single livestock species. The industrialization
of agriculture gave rural Americans a lifestyle resembling
that of their urban and suburban counterparts. Yet the rural
population continued to dwindle as farms required less
human labor, and many small farmers, unable or unwilling to
compete, chose to sell out.”
“Industrializing the Corn Belt–based on farm records,
cooperative extension reports, USDA publications, oral
interviews, trade literature, and agricultural periodicals–
offers a fresh look at an important period of revolutionary
change in agriculture through the eyes of those who grew the
crops, raised the livestock, implemented new technology, and
ultimately made the decisions that transformed the nature of
the family farm and the Midwestern landscape.” Address:
Teacher of U.S. history, Dep. of Humanities, Mount Royal
College, Calgary, Alberta, Canada.
1350. American Soybean Association. 2010. 90 years: A
history of the American Soybean Association. Founded in
1920. Still going strong in 2010. St. Louis, Missouri: ASA.
20 p. Illust. 22 cm.
• Summary: Contents: In the beginning. Through the years:
1920s. 1930s. 1940s. 1950s. 1960s. 1970s. 1980s. 1990s.
200s. ASA presidents since 1920.
Photos show: (1) “The three Fouts brothers (left to
right), Taylor, Finis and Noah, at Soyland Farm during
the first Corn Belt Soybean Field Day, Sept. 3, 1920, in
Camden, Indiana, the birthplace of the American Soybean
Association.” (2) An early horse-drawn soybean harvester.
(3) Cultivating soybeans in 1923 in Camden, Indiana, on
the farm of Taylor Fouts. (4) A typical early soybean hay
field. (5) The cover of the first issue of Soybean Digest (Nov.
1940) and of the Soybean Blue Book (1947).
(6) George Strayer (left) and Ersel Walley (ASA
President 1947-48) shaking hands in front of the ASA
Office in Hudson, Iowa, in 1956. (7-9) Three oval close-ups
of some of the 1,000 people who attended first Corn Belt
Soybean Field Day on Sept. 3 at Taylor Fouts’ Soyland Farm
in Camden, Indiana. (10) ASA’s new world Headquarters
at St. Louis, Missouri in 1978. (11) The ASA logo from the
1970s and 1980s.
Note: This booklet was compiled by Jill Wagonblast,
although her name does not appear on it. ASA has a large
archive of photographs. There was so much there that Jill
only got through a little bit of it. She organized information

about each of the past presidents and some of the specific
history. She has that all in files now that are online. She
scanned only the photos she used in the 90th anniversary
commemorative booklet. To scan all the old photos would
be a full-time year-long project. The compiled this booklet
in addition to her normal job of marketing at ASA. She
met with Larry Krueger and give him some extra copies.
Address: St. Louis, Missouri.
1351. Oyekanmi, Edward O.; Fawole, B. 2010. Nematodes
of soybean and their management. In: Guriqbal Singh, ed.
2010. Soybean: Botany, Production and Uses. Wallingford,
Oxfordshire, UK, and Cambridge, Massachusetts: CAB
International (CABI). xii + 494 p. See p. 325-44. Chap. 15.
[57 ref]
• Summary: Contents: Introduction. Plant parasitic
nematodes associated with soybean production: Rootknot nematodes (epidemiology and biology, damage
threshold, management measures), soybean cyst nematode
(epidemiology and biology, damage threshold, management
measures), lesion nematodes (epidemiology and biology,
damage threshold, management measures), reniform
nematodes (epidemiology and biology, damage threshold,
management measures). Recent advances in soybean
nematode management: Stringent exclusion and quarantine
strategy, nematode suppressive soil, breeding for nematode
resistance and crop performance, remote sensing utilization
and host plant resistance, biofertilizer and biopesticide
utilization. Conclusions and future prospects. Address: 1.
Crop Protection and Environmental Biology Department,
Faculty of Agriculture and Forestry, Univ. of Ibadan, Ibadan,
Nigeria; Biological Sciences Department, Wesley Univ.
of Science and Technology, Ondo, Nigeria; Nematology
Unit, International Inst. of Tropical Agriculture, Oyo Road,
Ibadan, Nigeria.
1352. Wenger, LaVon; Huber, Judy. 2011. Re: Early history
of Insta-Pro and Brady Crop Cooker. Letter (e-mail) to
William Shurtleff at Soyinfo Center, Feb. 7–In reply to
inquiry. 1 p.
• Summary: Shurtleff began by asking if it was a
coincidence that the two early low cost extruders, Insta-Pro
and Brady Crop Cooker, both came from Des Moines, Iowa.
“You asked about some history on the Insta-Pro and the
Brady Crop Cooker. I do remember the sequence of events.
Wayne Fox of Triple F came to Wenger’s with the idea of a
dry soybean cooker. We had an X-25 cooking extruder that
was already dry cooking corn meal for making corn curls.
We simply took cracked soybeans and ran it through there
and got cooked full fat soy.
“Originally Wayne Fox wanted to put this on a farm
tractor. Because the farm tractors run clockwise we had to
change the angle of the screws so it would run clockwise.
Wenger’s made the first 100 Insta-Pro extruders for Triple
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F. The Brady Crop Cooker if I recall correctly came later.
But I’m really not sure about that. I’m not sure but I think
the whole idea of dry cooking came from some kind of a
program from Iowa State University. It should be noted that
Wenger’s developed the wet extrusion cooking of soybeans
and have the original patent. The original work was done
with our Oak Smith working with a professor at Purdue
University [Indiana] on a joint venture.
“To answer your question more directly, I don’t think
they started as one company and then split into two. And
your other question–did one company steal the technology
from the other company–to that I would say they probably
did. I do know that Wayne Fox held the original dry cooking
of soybeans patent while Wenger’s held the wet cooking
patent. Wenger’s went another direction with extrusion
cooking as the farm cooking of soybeans wasn’t in our
business plan.”
You did jar my memory when you said Koehring was
a farm equipment manufacturer. I do recall though that
Koehring made a small bore compression extruder similar
to the plastic extruder. Frankly I don’t think it worked very
well. But that was a long time ago.
“Triple F made a success out of dry extrusion cooking
of soy. I haven’t heard of Brady for years. It would be a fair
assumption that both knew each other well being located in
Des Moines. And also it would be a reasonable assumption
that Koehring wanted to sell the Triple F dry cooker on the
farm and that Wayne Fox wouldn’t have anything to do with
that. Fox tied the dry cooker process in a package to sell his
feed concentrates. Full fat soy was the protein source for the
Triple F Feeds. He originally made his money on selling the
feed–not the extruders.”
Shurtleff asks about the origins of the X-15 and X-25.
“We did have an X-15 at one time, but that was a little corn
curl extruder; we never did market it. What you are referring
to is an X-25 which was developed for the food industry and
for R&D. That’s the unit that has been copied worldwide–not
only by Insta-Pro, but all the copiers. I don’t recall the date
when we developed that unit. But it was long before we got
involved with Triple-F soy cookers. We still offer that unit
for small human food applications, but now it is being sold
through Extru-Tech as a Model E-525. I’ll have to do more
research to find the dates that are important to you.” Address:
President & CEO Wenger Manufacturing Co., Sabetha,
Kansas.
1353. Anderson, Ruth Keene. 2011. Re: Recollections of
the later years of Walnut Acres. Letter (e-mail) to William
Shurtleff at Soyinfo Center, March 9–in reply to questions.
1 p.
• Summary: “My recollection of my father’s visit with
Gandhi was that they walked together and possibly had
tea together. I don’t think it was even an entire day. Maybe
Jocelyn could also comment on that. I remember that Gandhi

said to him that there are two ways in which to be wealthy.
One way is to have a lot and the other is to want little. He
told our father that, if he wanted to find true happiness, he
must go home and give away everything that he had.
“Pennsylvania is where our father was born and raised
but, more than that, I believe that farm land was cheap
there and Snyder County was certainly cheaper than the
Philadelphia area. He paid just $5,000 for the original farm.
Walnut Acres is just about a mile from the village of Penns
Creek.
“I honestly don’t know when people began coming to
the farm or when the first tractor was purchased. I guess I
thought that there was electricity all along, but there were no
indoor bathrooms. What do you remember Jocelyn?
“Our father really didn’t involve any of us in the
business when we were growing up except that we held
menial summer jobs in the manufacturing facility–earning
our spending money for college. I was the only daughter to
eventually come back to the farm after college and marriage.
My husband was in the navy and, after the Vietnam war, was
asked by my father to come back and work in the business.
Neither my husband or I had business degrees or any
experience along those lines.
“In the 1960s, Walnut Acres was the only game in town
and the company was booming. After taking the family to
Europe on an extended trip, our parents incorporated the
business and started a form of employee ownership. Working
with a local accountant and a local attorney, they came up
with the plan. It seemed quite viable at the time, but as the
years went by and there were more and more employees,
it put a huge strain on the company. Eventually, the debt
to the employees grew to more than $1,000,000. When an
employee retired, he or she would cash in the stock over five
years or so.
“The company continued to grow although, at the end,
catalog sales were struggling and it was the wholesale side
of the business that was booming. Our customer base grew
to about 100,000 names and our highest circulation was
about 2,000,000. Our highest sales were in the $10,000,000
range, but I’m not sure of the years–probably the mid-’90s.
It became more and more difficult to show a profit in spite of
all our efforts in hiring marketing consultants, etc., etc.
“Some of the mistakes we made were that we offered
far too many products in far too many sizes. Everything was
very expensive to produce in the small batches we prided
ourselves on. In the 1970s we grew all the vegetables on the
farm. Our tomatoes were hand picked by the same Amish
family for many years. We canned the vegetables in our
small cannery; we grew our own beef on one of our farms
and used the meat in the many soups and stews we produced.
We grew our own grains and ground them into flours and
cereals in our mill. We had a bakery where we baked breads
and cookies and made some of the first granolas. We also
brought in many goods that we repacked to sell. These were
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things like nuts, seeds, beans, etc., as well as private label
products like juices. We made jams and jellies from organic
fruits. One of our most popular products was peanut butter
which we produced on the farm from organic peanuts that we
brought in from Texas and New Mexico.
“A huge challenge came when we were required by
interstate commerce regulations to provide nutritional
labeling for all of our products. It was an extremely
expensive and time consuming project, but it eventually
got done. Other expensive projects were computerizing
the customer list and, eventually, the entire ordering and
fulfillment process.
“My position in the company had to do with
catalog production as well as product development and
merchandising. At first, we worked with outside firms who
developed our catalog. Eventually, we hired a graphic artist
from one of these firms and we developed the catalog in
house.
“Other than those early years in the 1960s, the company
was never wealthy and never had large profits. (I often
wished that our father had put even a little bit of that excess
money into the stock market but, as a child of the Great
Depression, he had no faith in that kind of thing.) Then, in
the 1980s, as the Whole Foods Markets and other retailers
came along, it became easier and easier for folks to get the
same products at a lower price. We tried everything we could
think of–full color catalogs, renting endless mailing lists,
etc., but it was more and more difficult to compete. And,
as the older employees began retiring several at a time, the
company had to pay them for their stock. The cash simply
wasn’t there and the rest is history.
“We brought in someone who we hoped would be
a partner and would love Walnut Acres just as we did.
Wow, were we wrong! Paul hired a young man right out of
graduate school to run the operation and gave him free reign
to spend the $3,000,000 infusion he brought to the company.
In a year’s time, the money was gone, the plant was closed
and we were all fired from our jobs. Absolutely the worst
time of my life! The only good thing that we were able to
do in that horrible time was to see to it that our employees
got their stock money. Two of our oldest and most beloved
customers from Nova Scotia even sent $10,000 to be
distributed among the oldest employees.
“My sisters and I still own the farms and I have been
able to maintain their certified organic status by hiring local
farmers who are willing to farm organically. It becomes
harder and harder to keep that going. These farms have
never had chemicals added to the soil and it is heartbreaking
to think of that happening in the future. All the farm
equipment was sold at auction so I have none of that. The
manufacturing facility which is housed in the original barn
with many additions is now a noisy and dirty stone veneer
plant on 11 acres in the middle of our farm.
“A woman who was one of our fine employees at Walnut

Acres lives in the original farmhouse where we grew up. I
live in a neighboring farmhouse which was not a part of the
original Walnut Acres farm, but became part of it eventually.
“My father still participated in the running of the
company until he was in his late 70s. When our mother died
in 1987, he went into a kind of hibernation for a couple of
years. I went with him to India in about 1990 and by then he
was showing signs of the beginnings of Alzheimer’s. He was
80 years old by then. He stayed involved in the company,
writing his ‘Greetings From the Farm’ for as long as he was
able. He managed his dementia pretty well and was able to
live on his own until he was 89, although I was always close
by to help him as needed. I’m not sure how much he grasped
of the company’s closing, but it was an awful time all the
way around.
“In many ways, our parents lived their lives as Gandhi
instructed them to do so–always giving in every way they
could. They formed the Walnut Acres Foundation and built a
community center in the village of Penns Creek. This was all
funded by our customers and had to close when the company
was shut down. They also did a lot of good in raising money
for an orphanage in India, the country where our mother was
born.
“I hope this helps put a perspective on things. It’s
awfully difficult to be the second generation who allows the
family business to fail, but I’m not sure we had much choice
with the way things were set up.” Address: Penns Creek,
Pennsylvania.
1354. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2012. Edamame offers good non-GMO opportunities to
US farmers: breeding programs aim to bring the “vegetable
soybean” to America’s dinner plates. No. 122. April. p. 1920.
• Summary: “American farmers lead the world in soybean
production, growing 75 million acres in 2011. But production
of the ‘vegetable soybean,’ called edamame, lags far behind
Asian countries such as China, Taiwan, and Thailand.
That may be changing as demand for nutritious, local,
and American-produced foods grows edamame production
is increasing. Initiatives in several states aim to boost
production, offering US farmers new opportunities to
produce a nutritious, good-tasting, easy-to-grow and nonGMO crop.
“Nutritious and good-tasting: Though edamame, which
means ‘beans on branches’ in Japanese, is considered a
vegetable it is still a soybean much like the crop that’s grown
on millions of acres. ‘Edamame is basically a soybean that
is harvested green,’ says Kerry Clark, a soybean breeder at
the University of Missouri. ‘They are genetically the same
as commodity soybeans, just different varieties developed by
plant breeders.’
“Edamame is a nutritious bean, rich in carbohydrates
and protein, and is a good source of fiber, omega-3 fatty

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 768
acids, and micronutrients. It also tastes good.
“’They are very satisfying when you eat them. People
are amazed at how good they are,’ says Patricia Stansbury,
owner of Epic Gardens, a Virginia-based seed company that
specializes in edamame seeds.
“As a crop, edamame is easy to grow and can be grown
anywhere soybeans are grown, Clark says.
“’They are a good crop for any farmers. They have
nitrogen fixing nodules on the roots, which helps the soil,’
Stansbury says.
“Unlike commodity soybeans, which are harvested after
they dry and turn brown, edamame pods are picked green
when the beans are sweet and tender.
“97% of frozen edamame imported from China: In the
United States, most edamame is grown by home gardeners
or on small farms where they are sold at farmers markets or
community supported agriculture (CSA) programs.
“Edamame is also sold as a frozen food by US-based
companies such as Seapoint Farms, Cascadian Farms, Sno
Pac Foods, and Sunrich (SunOpta). According to Corn &
Soybean Digest, sales of frozen edamame increased 40%
from 2003 to 2007 in the US.
“However, Clark says 97% of the edamame sold to the
frozen food market is imported from China and other Asian
nations. China exports 15,000 to 20,000 tons of edamame to
the US each year.
“But that is changing, says Mary Jo Wannamaker, owner
of Wannamaker Seeds, another supplier of edamame seeds.
‘I’m definitely seeing more interest in growing edamame
in the US. The time is right with the local movement and a
desire to have US grown,’ she says.
“American Sweet Bean Company: One US company
that has seized the edamame opportunity is the American
Sweet Bean Company, based in Seneca County, Ohio. The
company was founded in 2005 by farmers Charles Fry and
his father Jerry, who were looking for new crop opportunities
and discovered growing demand for edamame.
“American Sweet Bean Co. grows, processes, and sells
edamame. The company’s products include packaged and
fresh edamame that is cleaned, chilled, and shipped to retail
stores.
“Charles Fry says he wants to eventually produce 3,0004,000 tons of edamame in Ohio on several thousand acres
and contract farmers in other states.
“Like all edamame grown in the US, the American
Sweet Bean Company’s edamame is non-GMO. The
company also started producing organic edamame in 2011.
“Wannamaker says other US food processors are
experimenting with edamame. ‘Vegetable processors are
trying to figure out how to grow it and get costs down,’ she
says.
“One of the biggest challenges with edamame is
harvesting, which is completely different than for commodity
soybeans. On small farms harvesting is done by hand.

On larger farms, special equipment, such as a green bean
harvester, is needed and this can be expensive.
“Developing seed varieties: Key to increasing US
edamame production is developing new seed varieties.
There are several initiatives underway. Pengyin Cheni, a
soybean breeder at the University of Arkansas, is developing
edamame varieties as part of a project to investigate its
potential as a new crop for the Arkansas River Valley.
“’Our breeding objectives include a large bean, high
sugar content, the right texture and high yield under
Arkansas growing conditions,’ Chen says.
“An edamame bean should be twice as big as a
‘commodity’ soybean. ‘The bean we have now is about
three-quarters as big as the Chinese edamame, which is okay,
and we will continue to increase the size,’ Chen said, by
further crossbreeding. Other edamame breeding programs
are underway at Washington State University, Iowa State
University, University of Kentucky, and North Carolina
State, according to Clark and Wannamaker.
“Dr. Mebrahtu’s work in Virginia: In Virginia Patricia
Stansbury of Epic Gardens is continuing the work to
introduce edamame as a food crop started by Tadesse
Mebrahtu, a soybean breeder at Virginia State University.
“Dr. Mebrahtu, who focused on developing nutritious,
good-tasting edamame varieties, received a three-year,
$226,000 grant that aimed to help Virginia’s tobacco farmers
grow edamame as an alternative crop. The grant provided
seeds to the farmers and assistance on how to grow them.
Funds were also used to purchase equipment including a
bean picker and a machine that threshes and shells edamame
“So far, five tobacco farmers have switched to growing
edamame. Stansbury also has two organic farmers producing
edamame seeds.
“She wants to increase the number of edamame farmers.
‘We want 10 in the grant program and more organic growers
also,’ she says. ‘We’re trying to make it a commercial size
venture.’
“Stansbury gives great credit to Dr. Mebrahtu, who died
of cancer in 2010. ‘He was very generous about sharing
information and giving seeds.’
“The varieties he developed were delicious and even
won a taste test. ‘Edamame was his specialty; he worked
with it because it is a good, nutritious food,’ Stansbury says.
“Edamame Resources: American Sweet Bean Company,
PO Box One, Old Fort, Ohio 44861. Phone: 888-995-0007,
ext. 101 Website: www.americansweetbean.com
“Epic Gardens, 7800 Epic Road, Bon Air, Virginia
23235-6120 Phone: 804-272-0725. Email: epicgardens@
gmail.com Website: www.epicgardens.com
“Wannamaker Seeds, P.O. Box 484 St. Matthews, South
Carolina 29135. Phone: 803-874-1381. Email: maryjo@
wannamakerseeds.com Website: www.edamameseed.com
A large color photo shows “The late Tadesse Mebrahtu,
who developed edamame soybean varieties.”
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1355. Soyatech, LLC. 2013. Soya & Oilseed Bluebook 2013:
The annual directory of the world oilseed industry, online
at www.soyatech.com. Bar Harbor, Maine: Soyatech. 336
p. Jan. Comprehensive index. Advertiser index. Statistical
conversions. 28 cm.
• Summary: This is the 7th year in a row that the Bluebook
(a $95 value) has been sent free of charge to qualified
industry members. On the front cover is a large round color
photo collage of four of the major oilseeds, plus harvesting
with a combine and shipping in containers.
The 14 oilseeds covered in this book are
(alphabetically): Canola, coconut, corn, cottonseed, flaxseed,
hemp seed, jatropha, linseed, palm, peanut, rapeseed,
safflower, soya, sunflowerseed–the same as last year.
On the inside front cover is a color ad for Omega-9 Oils
(from Dow Agrosciences). Other full-page ads related to
soyfoods are: ADM, AOCS, French Oil Mill Machinery Co.
and Insta-Pro International.
On the back cover is a full page color ad from Natural
Products Inc. (NPI, Grinnell, Iowa), makers of innovative
ingredients for soymilk and tofu to cakes and cookies. They
are the makers of Scotsman’s Mill ingredients.
Chris Erickson is CEO. Mark Dineen is president. Keri
Hayes is publisher and operations director. Address: P.O.
Box 1307, 19 Clark Point Rd., Suite 112, Southwest Harbor,
Maine 04679. Phone: 207.244.9544.
1356. Conley, Shawn; Mannes, Judy; Rehms, Marsha. 2013.
Coolbean: The soybean. Madison, Wisconsin: American
Society of Agronomy, Crop Science Society of America,
Soil Science Society of America. [2] + 26 p. Illust. by John
Lambert. No index. 26 x 26 cm.
• Summary: This is basically a comic book, printed (using
soy ink) on heavy, glossy paper, for use in teaching young
people (grades 3-5) about the versatile soybean. The book
is filled with sidebars containing “Cool facts” and “Do
something cool” activities (which require the reader to go to
www.coolbeanthe soybean.org.) Examples of sidebars: What
are crops? Think like a scientist. Making better soybeans.
What are offspring?
Besides Coolbean, the two other main characters in
the book are Haila (a woman farmer), and Aliah (a woman
agronomist).
Basic ideas explained: No-till farming. Testing the soil
moisture before planting. Planting with a modern planter.
The value of earthworms and loose, crumbly soil. How a
soybean sprouts. Crop rotation. Photosynthesis: How plants
make their own food. Root nodules filled with bacteria fix
nitrogen in the soil. Soybean enemies: aphids, nematodes,
and super weeds. One lady beetle can eat as many as 60
aphids a day. When to use insect spray to kill lots of aphids.
The stage of making white or purple flowers. The parts of a
flower and what each part does (The anther makes pollen,

the stigma traps pollen and sends its to the ovary, where the
eggs are stored. Pollen and egg combine into a seed). As
the soybean plant matures it produces pods. When the pods
turn brown and the leaves fall off, the soybeans in the pods
are ready to harvest. Haila drives the combine to harvest
the seeds. The main characters seated outdoors on a farm
around a white table filled with many products made from
the soybeans (soy milk, tofu, crayons, a candle, mayo, soy
sauce, biodiesel, feed for animals). More than half of all U.S.
soybeans will be exported to other countries, such as China.
Activities: Soybean seed calculator. Seed lifting power.
Soynut butter recipe. Soy scavenger hunt. Watch me sprout!
How many beans in a pod? (Edamame experiment).
A glossary on pages 24-26 defines common terms. A
photo shows Dr. Shawn P. Conley standing chest deep in a
field of soybeans. His daughters are named Haila and Aliah,
and his wife is Lori.
One cool fact (p. 22) that is incorrect: “The first soybean
seeds planted in America came from China. In 1765,
Benjamin Franklin imported them and sent them to a friend
to plant in his garden.” Actually, it was Samuel Bowen, not
Benjamin Franklin, who brought the first soybean seeds to
America from China in 1765. Bowen sent them to his friend,
Henry Yonge, who planted them in the spring of 1764 in
Savannah, Colony of Georgia. Address: Soybean Specialist,
Univ. of Wisconsin.
1357. Bennett, Jen. 2013. Farm app roundup: let your
smartphone help your farm. Corn and Soybean Digest.
March. p. 10, 12.
• Summary: See next page. Today there is a farm app for
just about every farm operation. A large color photo shows
the front of a smartphone displaying many farm apps.
Note: The cover of the Digest is about to change.
1358. Shurtleff, William; Aoyagi, Akiko. comps. 2013.
History of non-dairy whip topping, coffee creamer, cottage
cheese, and icing/frosting (with and without soy) (19002013): Extensively annotated bibliography and sourcebook.
Lafayette, California: Soyinfo Center. 295 p. Subject/
geographical index. Printed 7 Nov. 2013. 28 cm. [528 ref]
• Summary: This is the most comprehensive book ever
published about the history of non-dairy whip topping, coffee
creamer, cottage cheese or icing / frosting (with or without
soy). It has been compiled, one record at a time over a period
of 35 years, in an attempt to document the history of these
interesting foods. It is also the single most current and useful
source of information on this subject.
Contents: Search engine keywords. Dedication and
acknowledgments. Introduction: Brief chronology / timeline
of non-dairy whip topping, coffee creamer, cottage cheese or
icing / frosting. The many names of non-dairy whip topping,
coffee creamer, cottage cheese or icing / frosting (helpful
for digital searching). About this book. Abbreviations
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used in this book. How to make best use of this digital
book–Search it. Five pages of color photos. Contains 80
photographs and illustrations. http://www.soyinfocenter.com/
pdf/170/whip.pdf.
Brief chronology of non-dairy whip topping, coffee
creamer, cottage cheese, and icing/frosting (with or without
soy):
Overview: This may seem like a very narrow and
perhaps uninteresting subject–but it definitely is not. For
with the advent of the first commercial whip topping, created
near the end of World War II by Bob Rich in Buffalo, New
York, the entire category of non-dairy products was born.
But it was not an easy birth.
The basic lineage of the U.S. non-dairy industry is:
Henry Ford > George Washington Carver Laboratory
(established by Henry Ford in Ford’s Greenfield Village in
Dearborn, Michigan) > Bob Rich and Rich Products, Inc.
> Holton W. “Rex” Diamond and Frank S. Mitchell (both
employees of Rich Products, Inc.) > 40 lawsuits against
Rich’s non-dairy products by individual states trying to keep
these products off the market; Rich Products won all of the
suits but one, and paid more than $600,000 in legal fees in
the process > The U.S. non-dairy industry is born.
The first wave: The early interest in these non-dairy
products took place starting in the late 1800s as urbanization
was increasing, ice was still used for refrigeration, and
milk–unless consumed fresh on the farm–was a source of
pathogens and infectious diseases. Seventh-day Adventists,
many of whom consumed no dairy products, were among the
pioneers in developing non-dairy products.
Henry Ford disliked cows–and horses: As early as 1921,
in an interview published in the New York Tribune (Feb.
9, p. 1, 4), Ford predicted that horses would be replaced by
automobiles and tractors. The horse is a “twelve-hundredpound ‘hay motor’ of one horse power,” he quipped. The
milk and meat from cows will be replaced by man-made
products. Ford notes: “It is a simple matter to take the same
cereals that the cows eat and make them into a milk which
is superior to the natural article and much cleaner. The cow
is the crudest machine in the world. Our laboratories have
already demonstrated that cow’s milk can be done away
with and the concentration of the elements of milk can be
manufactured into scientific food by machines far cleaner
than cows and not subject to tuberculosis.” [Note: This
article was written 10 years before Ford discovered soybeans
and soymilk!]
In the mid-1930s Henry Ford built a soymilk plant
in Greenfield Village (Dearborn, Michigan). It was just a
demonstration plant that made several hundred gallons of
soymilk a day. The plant was part of the larger research
effort; none of the milk was sold commercially. With the
arrival of World War II, the process was taken by Bob Smith,
one of the men who developed it, and used as the basis for a
private plant [Delsoy Products] in Dearborn where he sold a

lot of soymilk for use in whipped toppings, baked goods and
frostings. It was quite successful (Source: Robert Boyer).
In about July 1942, during World War II, Henry
Ford created the George Washington Carver Laboratory
in Greenfield Village (Dearborn, Michigan), in honor of
George Washington Carver (who shared many of Ford’s
beliefs, including those about cows; Carver made milk
from peanuts). There Ford assembled a team of scientists
to intensify his research on alternatives to dairy products–
including soymilk and “soy whip topping.” He served
this soymilk to patients in the nearby Ford Hospital, and
he offered to give the soymilk recipe to anyone who was
interested. Bob Rich was one of the first to accept this offer.
Whipping cream and World War II: During World
War II, whipping cream had not been available to typical
American consumers. It was reserved for use by our troops
and allies. The dairy industry fought in state after state to
prevent “imitations” from gaining a commercial toehold.
And Bob Rich fought back, refusing to give up and mounting
an aggressive defense, all the while maintaining that his new
products were a superior replacement!
Because cream was such a hugely important product for
the dairy industry, the test product soon became Coffee Rich,
a non-dairy coffee creamer–which Bob Rich sensitively
referred to as a “coffee whitener” in an attempt not to step
on the toes of dairy interests. But the dairy industry went
to court to enforce the laws in state after state where it was
illegal to sell imitation dairy products.
As recently as the 1970s it was illegal to sell imitation
dairy products (such as soymilk, whip topping, or coffee
creamer/whitener) in some U.S. states, especially those
having a large dairy industry. But today, non-dairy products
can be sold freely throughout the United States, so long as
the label states clearly that it is not a dairy product.
Moreover, the market for non-dairy products is growing
much faster than the market for dairy products.
1900–In Every-day Dishes and Every-Day Work, Ella
Kellogg, a Seventh-day Adventist and wife of the famous
Dr. John Harvey Kellogg, discusses her system of meatless
cookery. She notes (p. 166-70) that either peanut butter or
almond butter work well as an ingredient in the icing for
peanut cake or in almond pound cake.
1904–In Healthful Cookery: A Collection of Choice
Recipes for Preparing Foods, with Special Reference to
Health, Ella Kellogg has the earliest known recipe for a nondairy whipped cream–Almond Whipped Cream (p. 246). She
again uses almond butter in the icing of Almond Pound Cake
(p. 231).
1919 March 22–The first recipe for a non-dairy frosting
(the British word for “icing”), Peanut Butter Frosting,
appears in an article titled “Peanut butter in the diet,” by
Mrs. Escoe Ervin (Ohio Farmer, p. 490).
1934 April 8–Non-dairy “cottage cheese” is first
mentioned in the Miami Daily News. Seventh-day Adventist
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Jethro Kloss (in Miami, Florida) exhibits 21 foods made
from soy beans including soy cottage cheese.
1939–In his classic book Back to Eden, Jethro Kloss has
recipes for “Soybean cottage cheese” (made from fermented
soybean milk, p. 608) and Soybean cottage cheese loaf.
1941 Dec. 7–World War II begins for the United States.
A War Food Administration (WFA) is created at the federal
level and rationing of certain foods (especially meats, dairy
products, and oils and fats) begins in late 1942. For example,
in Nov. 1942 the WFA issued an order prohibiting the sale of
whipping cream in America. This leads to a nationwide push
to find nutritious and tasty alternatives.
1942–The first recipe for a non-dairy soy frosting,
Soy Bean Chocolate Frosting (with “2 squares soy bean
chocolate,” p. 116) appears in a book titled Vegetarian
Cookery, by Pietro Rotondi.
1943–One day the chief purchasing agent of Detroit’s
Ford Hospital came into Bob Rich’s office at the War Food
Administration in Detroit in search of additional butter ration
points. Rich explained that his job was concerned solely with
the diversion of non-essential civilian milk supplies into the
production of dry and condensed milk for the U.S. armed
forces and for Lend Lease. The purchasing agent replied that
the Ford Hospital was not in need of milk. The entire supply
of milk and cream was produced in Dearborn, Michigan, by
Henry Ford’s Carver Laboratory (named after Dr. George
Washington Carver)–from soybeans! Those last words
sparked what was to become a lifelong interest for Bob Rich.
He had never heard of soymilk before–and like Henry Ford,
he disliked cows. Rich soon visited the Carver Lab, where he
met Rex Diamond.
1943 Dec. 4–An article titled “Soybean curd makes
good cottage cheese substitute” appears in Science News
Letter (p. 360).
1944 Aug.–Delsoy, a soymilk-based non-dairy whipped
topping is launched by Russell-Taylor Inc. of Dearborn,
Michigan. The world’s earliest known whip topping, it had
been developed at the Henry Ford’s Carver Laboratory,
largely by Bob Smith and Holton W. “Rex” Diamond. The
key man behind the new business is Herbert Marshall Taylor.
The company, which was renamed Delsoy Products, Inc. by
July 1945, did not last long (Detroit News. 1945. April 16).
1945 Jan.–Whip Topping starts to be sold commercially
by Rich Products. It was developed by Frank Mitchell of
Spencer Kellogg & Sons, with financial backing from Bob
Rich. In the early years, when Rich Products Corp. used soy
protein as the protein source in its non-dairy products, it
obtained the protein from defatted soybean flakes purchased
from the Archer-Daniels-Midland Co. (ADM). In 1945, Rich
Products did $28,000 worth of business, selling only nondairy products.
1945 April–The term “Whip Topping” is first used (in
a document) in a contract between Frank S. Mitchell and
Robert E. Rich. The contract begins: “Whereas Mitchell

has invented and owns a certain secret formula for the
preparation of a substance for human food called ‘Whip
Topping,’ and...” Continued. Address: Soyinfo Center, P.O.
Box 234, Lafayette, California 94549. Phone: 925-283-2991.
1359. Rose, Jenna Higgins. 2013. ‘Tis the season for meeting
with your distributor on biodiesel. Iowa Soybean Review
(Iowa Soybean Association, Ankeny, Iowa) 26(3):10. Dec.
• Summary: “A renewed effort is underway to encourage
more petroleum distributors in Iowa to carry biodiesel, and
you can help! The Iowa Biodiesel Board (IBB) and Iowa
Soybean Association (ISA) are asking farmers in the state to
lead an outreach effort on biodiesel, a true soybean checkoff
and American energy success story.
“Iowa produces more biodiesel than any other state, yet
a Department of Revenue report shows just 30 percent of onfarm diesel distributors reported they carried biodiesel blends
in 2012.
“’We often hear from farmers that they cannot get
biodiesel,’ said Randy Olson, IBB executive director. ‘Yet,
petroleum marketers say they see a lack of demand for
biodiesel from their farm customers. We want to break this
cycle and get biodiesel into every farmer’s tractor and truck.’
“That’s why the IBB, with ISA support, launched an ag
outreach program last year. As part of that program, IBB and
ISA are asking farmers to call their petroleum distributor and
ask for a meeting to talk through the compelling reasons for
carrying biodiesel. In support of this effort, IBB worked with
the Petroleum Marketers and Convenience Stores of Iowa to
develop a new brochure highlighting the benefits of adding
biodiesel to their product lineup. It includes information on
state incentives and how to access them.
“There are convincing reasons for all farmers–not just
soybean producers–to use biodiesel. A study called “Impact
of Biodiesel on the Iowa Agriculture Economy” found that
the increased demand for soybean oil and other vegetable
oils and fats needed for biodiesel production supports higher
prices. This includes corn, soybeans, soybean and industrial
grade corn oil, cattle and hogs. Raising the crush demand for
soybeans also increases production of soybean meal, and any
rise in biodiesel use will reduce soybean meal prices to the
benefit of Iowa’s livestock producers.
“For a copy of the brochure to take to your distributor,
or to let us know how your meeting went, e-mail Jenna@
iowabiodiesel.org or call 866-683-4172.
“’Together, we can make Iowa not just the leading
producer of biodiesel, but a leading user of its own product,’
Olson said. ‘Not only is it in farmers’ best interests, it’s in the
nation’s best interest as well.’
“Visit www.iowabiodiesel.org for more.”
1360. Wilde, Matthew. 2014. Big data. Big money: The next
big thing is about to hit agriculture. Iowa Soybean Review
(Iowa Soybean Association, Ankeny, Iowa) 26(6):12-14.
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March.
• Summary: “Experts say it’s just as big as John Deere’s
plow or John Froelich’s gasoline-powered tractor–two
inventions that changed farming and made the United States
the world’s agriculture leader. ‘Big Data’ is expected to
revolutionize the industry.
“Like the plow that quickly turned virgin prairie into
rich farmland and the tractor that made farming easier and
more efficient, farmers are beginning to use enormous
amounts of information–everything from yield and fertility
maps to weather modeling and seed research–like never
before to be more productive and profitable. Agriculture and
technology experts say Big Data, as it’s generally referred
to in farming circles, will maximize yields and minimize
inputs. Agriculture and technology companies are lining up
to supply it for a price.
“The upside is tremendous, supporters claim. But
potential pitfalls, skepticism and questions exist.
“Who will own the data? Will it pay off as projected?
Could data be used against a farmer or company? All were
questions raised at the December Iowa Soybean Association
(ISA) board and policy meetings.
“’I believe there are a lot of advantages in figuring
out how to mine these large data fields, but there are also
concerns,’ says Kirk Leeds, ISA CEO. ‘There are issues
with control and access. I think it’s critically important
ISA participates as a leader in a collaborative, coordinated
process... to understand what role commodity organizations
will play on behalf of farmers.
“’I don’t think there’s any doubt this is the next big
step,’ he adds.
“Iowa AgState–a group comprised of leaders from
farm organizations and businesses to develop a proactive,
futuristic vision for Iowa agriculture–devoted much of its
January meeting to Big Data. It’s an emerging trend that’s
relatively unknown to many producers, members concluded.
“Several ISA officials attended the AgState meeting at
the Iowa Farm Bureau office in West Des Moines, which
featured a presentation on Big Data from The Hale Group,
an agricultural consulting firm from Danvers, Massachusetts.
ISA President Brian Kemp, who farms near Sibley, is
chairman of the organization and Leeds is on the board.
“According to Bob Ludwig of The Hale Group, there
is no single standard definition of Big Data. But one of
the more accepted versions is: ‘Big Data is data whose
scale, diversity and complexity require new architecture,
techniques, algorithms and analytics to manage it and extract
value and hidden knowledge from it.’
“Ludwig says 2014 is a pivotal year as Big Data picks
up steam. It can’t be stopped, he says, but farmers can shape
its progression.
“’It will bring great benefits to agriculture and the world
at large. But monitor how it’s rolled out to make sure it’s fair
to row crop farmers,’ Ludwig says...”

1361. Wilde, Matthew. 2014. Soybean center of attention
[new Iowa Soybean Research Center at Iowa State
University]. Iowa Soybean Review (Iowa Soybean
Association, Ankeny, Iowa) 27(1):18-20. Oct.
• Summary: “It’s the decade of the soybean, according to
seed company officials.
“Farmers, researchers and industry officials believe the
newly opened Iowa Soybean Research Center at Iowa State
University (ISU) will help make the bold statement a reality.
The Iowa Board of Regents unanimously approved the center
in June, which will be housed in Agronomy Hall on the
ISU campus. It’s a partnership between the Iowa Soybean
Association (ISA) and ISU that will facilitate collaboration
between public and private entities regarding research and
education needs related to soybean production.
“A coordinated approach to research will enhance a
revolution that’s coming in soybean production, says Will
Cornelius, soybean lead at Cornelius Seed in Bellevue
[Iowa]. The independent seed company’s website says many
biotech traits and genetic advances will be made available in
the next few years.
The center could play an integral part.
“’I think it’s a great idea to align university researchers
with industry and farmers. We need that,’ says Will
Cornelius, whose company launched a new soybean brand
this past year.
“Advocates say the center will provide a more
disciplined approach when it comes to funding and
identifying priority-driven research, including projects
funded by the soybean checkoff. The goal is to improve
soybean competitiveness, the catalyst behind its creation.
“From 2001-2012, soybean acreage in Iowa declined by
about 1.65 million acres, data shows. The center will help
reverse that trend.
“’The path forward is to build upon past successes
in developing and delivering the very best and most
appropriately aligned and prioritized basic and applied
research to meet farmer and soybean industry needs, says
Dr. Ed Anderson, ISA senior director of supply & production
systems.
“’We want to bring farmers, soybean industry
representatives, academics and ISA officials to the table. This
will induce good dialogue and meaningful strategic planning
around what are today’s and future priority needs for
soybean farmers,’ he continues. ‘We hope to accomplish this
in a rigorous, accountable fashion to deliver the best research
results.’
“New heights: Historically, soybean yields have
annually increased about 0.4 bushels per acre, data indicates.
Corn, on the other hand, has enjoyed a yearly average yield
bump of 1.5 bushels per acre.
“Anderson and others believe soybeans can do better.
“The center was primarily developed to bring a sense of
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urgency, leadership, discipline and accountability to research
programs. Anderson says an annual yield jump of 0.6 bushels
per acre, on average, for soybeans is a possibility in 10 years.
“He says two-thirds of the yield gain will come from
improvements in base germ plasm. Genetics and yield
protection–disease, pest and biotic and abiotic stressers–
research will likely be an early emphasis of the center.
“About one-third of the yield gain will come from
agronomic improvements, Anderson adds. A collaboration of
center and multi-state projects will study the best products
and production practices. Research funded by the North
Central Soybean Research Program promises to play a
significant role.
“’These are aggressive goals, but I don’t think they are
too lofty. They are attainable with a lot of discipline and
focus,’ Anderson says.
“Getting to work: Center Director Dr. Greg Tylka,
also an ISU professor of plant pathology and nematologist,
is in the process of assembling a staff, which includes an
operations manager and on-farm research and extension
coordinator. He hopes to fill both positions by the end of
the year. The operations manager will handle day-to-day
activities of the center, budgeting and help manage research
projects, among other things. The on-farm research and
extension coordinator will work with Tristan Mueller,
ISA’s On-Farm Network® operations manager-agronomic
research, and ISU Extension field agronomists.
“’We recognize all along that on-farm research is needed
to validate or verify many of our research findings,’ Tylka
says.
“The center will be funded by the ISA through the
soybean checkoff, ISU via state funding to the College
of Agriculture and Life Sciences and the Agriculture
Experiment Station and industry contributions. Anderson
estimates ISA’s annual contribution will range from
$100,000 to $500,000.
“Once the staff is in place, a strategic plan will be
written with the goals of the center in mind.
“Tylka and Anderson are putting together a list of
candidates to be on a center advisory council, which will be
approved by Dr. Wendy Wintersteen, dean of ISU’s College
of Agriculture and Life Sciences. The council will consist
of farmers, industry officials (seed, crop protection, etc.),
service providers, researchers and academia.
“The council won’t be an oversight committee, but
provide advice, input and guidance.
“’We want a shared vision,’ Tylka says. ‘The idea is to
eliminate redundancy and identify opportunities and capture
synergies to improve soybean production in the state.’
“Anderson and Tylka plan to visit agriculture companies
to gauge interest in the center and possible partnerships.
“Monsanto Soybean Industry Affairs Lead Mindy
Whittle is excited about what the center will do for soybean
production. Though no specific deal has been struck between

the center and the company, Whittle says it’s a natural fit
given that ISU is a key collaborator on projects.
“Whittle says Monsanto is committed to improving
soybean yields and competitiveness in a sustainable way.
“’We continue to say this is the decade of the soybean.
We value the collaboration this center will bring. By pooling
resources and knowledge, we can achieve so much more.’
“The future: ISA farmer leaders have approved nearly
$49.5 million worth of soybean research at ISU since the
early 1970s. Checkoff-funded research at ISU has led to
higher-yielding soybean varieties, better plant resistance to
diseases and pests and improved management practices.
“According to the latest independent study paid for by
the United Soybean Board (USB), every checkoff dollar
earns farmers $5.20.
“’The goal of the center is to help drive efficiency and
effectiveness to get an even greater return on investment for
the next 50 years,’ Anderson says.
“ISA President Tom Oswald, who farms near Cleghorn,
believes the center will do just that. With a growing world
population hungry for more soy-based protein, Oswald says
the center will help Iowa farmers be in position to benefit
from increased demand.
“’We have to focus on what is the outcome for the
farmer and what research will impact the ability to compete,’
Oswald says.
“Timely research and production advice are key
elements farmers want from the center, Oswald says.
“A lack of information of how to manage soybean
aphids in 2003 is a good example, Oswald says. The yieldrobbing pest significantly reduced soybean yields statewide.
“’Farmers didn’t know what to do. Through the center,
more people will be involved to quickly act,’ he says. ‘Under
this model, we won’t end up with voids of information.’
“As ISA celebrates its 50th anniversary, ISA officials say
the center is a natural next step to meet the needs of soybean
growers for decades to come.
“With changes in production agriculture during the last
50 years that includes biotechnology, precision farming using
GPS and ‘big data,’ just to name a few, Oswald says a center
to coordinate information and research is a must.
“’It’s a new approach to making soybeans more
competitive,’ he says.”
1362. Soybean Innovation Lab Newsletter. 2015. Two
Success Stories, One Mission: SMART Farm established in
Ghana. Jan. 2 p. http://soybeaninnovationlab.illinois.edu/
files/Soybean%20Innovation%20Lab%20Newsletter%20
-%20January%202015.pdf
• Summary: “Sub-Saharan Africa’s first Soybean
Management with Appropriate Research and Technology
(SMART) Farm was established in 2014 at the Savanna
Agricultural Research Institute (SARI) in Tamale, Ghana.
The SMART Farm is an innovative approach, providing the
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foundational agronomic research necessary for successful
soybean production in the region.
“The SMART Farm fills a significant gap in knowledge
among researchers, extensionists, the private sector,
contractors, NGOs and farmers regarding proper soybean
production techniques; soil correction and preparation; weed,
fungi, and insect management; environmental stewardship,
and varietal performance and selection criteria. The SMART
farm replaces anecdotal guidance with regular, formal, and
scientifically produced guidance for the industry, while
simultaneously engaging in deep capacity and institution
building with partners at SARI.
“Research and collaboration occurs at all three SARI
locations: the main headquarters at Tamale, and the field
stations of Wa and Bawku. The SMART Farm evaluates
issues related to germination, planting date, soil amendments
including phosphorous and inoculum, planting methods
and varietal performance. The farm also serves as a hub
for research related to seed quality, soil improvement, and
nodulation. The SMART Farm approach also involves
capacity and institution building as the SIL team works handin-hand with Ghanaian researchers and technicians. The
SMART Farm research model is innovative because of its
ability to readily translate research into appropriate practices
for adoption by those engaged in soybean production and
development. The SMART Farm involves an integrated
research platform spanning from germplasm development to
agronomic practices, seed management, and environmental
stewardship research all in one location.
Color photos show: (1) Dr. Nicholas Denwar, Soybean
Breeder at Savanna Agricultural Research Institute (SARI),
and staff stand next to their new soybean thresher, which
enables them to increase the size and success of the
institute’s plant breeding efforts.
(2) Dr. Brian Diers, Co-Principal Investigator for SIL’s
plant breeding efforts with the University of Illinois, stands
with Dr. Denwar at the research plots in Tamale, Ghana.
Household adoption research underway Understanding
how soybean adoption can successfully take place at
the household level involves many different research
aspects. SIL researchers are collaborating to understand
the economic, gender and nutritional impacts of household
soybean production through a randomized controlled study
of 2,400 households in Mozambique and Ghana. Through
the provision of a ‘soybean success kit’ containing seed,
fertilizer, inoculum and extension material, SIL researchers
are engaged in a multi-year study to understand how
soybeans can most successfully be grown and utilized at the
household level. Nine villages were selected in Mozambique
and Ghana to participate in the household adoption research.
Baseline household surveys were conducted in 2014
using the Women’s Empowerment in Agriculture Index
(WEAI) survey instrument with annual follow-up occurring
throughout the duration of SIL’s five-year program. The

soybean success kits were distributed to two-thirds of the
villages in each country as part of a controlled research study
evaluating the full soybean value chain from input markets
through to grain sale and local utilization. SIL’s research
addresses within sustainable soybean systems issues of
technology adoption and drivers for adoption, value chains
and the role of credit and savings, crop and utilization
budgets, and gender equity.
“Because soybean is a commercial, non-native and
nonstaple crop, there exist a number of bottlenecks that may
limit the adoption by small and medium scale farmers. SIL is
providing the first rigorously conducted research on soybean
sustainability in Sub-Saharan Africa, specifically addressing
the role of small holders in commercial value chains and the
role of women within soybean production and utilization
systems.”
A photo shows: (1) “SIL partnered with IIAM’s local
extension agents to provide education on the proper planting,
harvesting and use of soybeans to participants of socioeconomic research in Mozambique.”
(2) “Dr. Dan Reynolds, SIL Production and Agronomy
Research Lead, stands in a soybean research field with SARI
staff and Dr. George Awuni, SMART Farm Manager.”
(3) Dr. Awuni & Dr. Denwar discuss research underway
at SARI.
(4) “Dr. Kerry Clark assists IIAM agents in distributing
soybean success kits in Mozambique.”
Note: This is the first story in the first issue of this online
periodical. To see an archive of all issues, go to the “Soybean
Innovation Lab” website. On the home page click “news
& events.” There you will see archives of (1) Newsletters
(monthly). (2) Weekly Digests. (3) In the Press. (4) Events.
1363. Winsor, Susan. 2015. Adopt big data or else: Be an
early adopter or compete against those who will accelerate
farm consolidation. Corn and Soybean Digest. Aug. p. 11-13.
• Summary: We are at a Y in the road in the way farmers
farm. One road to the new domain of “digital agriculture”
where data-generated insights will lead to a whole new
way of farming. “There is a significant gap between those
prepared to adopt the new technology and those who are
skeptical or fearful of it.”
Lower farm prices are forecast for the next few years.
1364. Hongxin, L.; Lifeng, G.; Lulu, F.; Shifa, T. 2015.
Study on multi-size seed-metering device for vertical plate
soybean precision planter. International J. of Agricultural &
Biological Engineering 8(1):1-8. *
1365. Iowa Biodiesel Board; Iowa Soybean Association.
2016. It’s a smart decision to fuel up with energy that
comes from the soybeans we grow (Ad). Iowa Soybean
Review (Iowa Soybean Association, Ankeny, Iowa) 28(8):18.
Summer.
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• Summary: “Economic analysis shows biodiesel production
contributes an estimated 63 cents to the market value of
each bushel of soybeans. Ask for your supplier to fill `er
up because biodiesel is good for your tractor, good for the
environment and good for Iowa.”
A large photo shows a nozzle filling up a vehicle at a gas
station which offers biodiesel.
1366. Thompson, Dennis. 2016. Soybeans are an
increasingly important crop in Ethiopia, Ghana and Zambia.
Soybean Innovation Lab Weekly Digest 1(2):1. Nov. 20.
https://us10.campaign-archive.com/?u=94232d99724faa322d
3fa5543&id=2931503ec0
• Summary: A large color photo shows an African woman
working in a field of soybeans.
“The Soybean Innovation Lab provides technical
support to plant breeders in Ethiopia, Ghana and Zambia
working to expand genetic diversity and improve soybean
varieties to increase yield. Soybean Innovation Lab
researcher Dr. Dennis Thompson writes about this ongoing
collaboration in this article from Seed World Magazine.
“Last fall, three African soybean breeders visited
the University of Missouri and University of Illinois, in
collaboration with the U.S. Soybean Innovation Lab (SIL),
to observe advanced plant breeding techniques and program
management approaches.
“Soybeans are considered to be a recent introduction
to Ethiopia. While early forays took place in the 1950s, it
wasn’t until 2002 that breeding programs emerged and a
means to govern varietal releases was established.
“Abush Tesfaye made his first soybean cross in 2010
while pursuing his doctorate. Today, he is responsible for
coordinating all crop research activities at Ethiopia’s Jimma
Agricultural Research Center. He coordinates pulses, oil
and fiber research and serves as the Soybean Innovation Lab
coordinator. Like many in the developing world, he is spread
much too thin to maximize his contribution to plant breeding.
“The take-away message for Tesfaye from his U.S. visit?
In his words: ‘I considered selection of 200 single plants
from segregating populations of 9x9 bi-parental crosses a
very high number. They [Illinois and Missouri researchers]
select 10,000 to 15,000 single plants from nearly the same
size of bi-parental crosses. My visit completely changed my
understanding.’
“Challenge Accepted: Viewing soybean as a very
important crop, Godfree Chigeza, already a successful maize
breeder, accepted the challenge of becoming the Zambianbased southern Africa regional soybean breeder for the
International Institute of Tropical Agriculture (IITA).
“But first he had to establish research field sites.
Field sites had to be carved out of existing forest and nonproductive parcels of land and readied for research. All
the while, those first-season efforts were bombarded with
excessive rainfall and then not near enough.

“Chigeza’s major focus is to develop high yielding
and stable varieties with tolerance to abiotic stresses and
biotic stresses. ‘Soybean breeding and deployment for
Africa, and packaging technology in the seed in the form of
improved varieties, is the most effective method of reaching
smallholder farmers,’ he says.
“IITA encouraged a seasoned professional to willingly
modify his career. This shows the potential of the global pool
of highly trained and motivated professionals.
“Different Paths: In Ghana, based at the Savanna
Agricultural Research Institute (SARI), is SIL project
leader Nicholas Denwar. He cites the lack of diversity in
the available soybean gene pool as a major problem. Low
latitude soybean adaptability being a limiting factor, progress
is being made by crossing local adapted varieties with others
exhibiting some degree of low latitude adaptability.
“Denwar is nearing completion of his third SIL crop
cycle and expects to soon harvest F5 soybeans from initial
crosses. From this, he will select candidate lines for inclusion
in his 2017 preliminary yield trial program.
“The number of trial entries in his program has
increased, and he now employs the use of mechanical
threshers. Due to the recognized importance of inoculants
in soybean cultivation, he evaluates elite lines and pipeline
varieties for their response to commercially available sources
of rhizobia.
“A burning desire exists within Denwar, Tesfaye and
Chigeza to breed better soybeans. Yet, the pathways they
must follow to achieve success will undoubtedly differ.
“Source: Seed World Magazine.”
1367. Soybean Innovation Lab Weekly Digest. 2016.
Customized training available for smallholder thresher
fabrication. 1(3):1. Nov. 27. https://us10.campaign-archive.
com/?u=94232d99724faa322d3fa5543&id=88c0d8a6b9
• Summary: The Soybean Innovation Lab offers customized
training workshops on building low-cost, locally-produced,
small-scale crop threshers. These workshops provide
not only the technical skills to build the threshers, but
participants also construct a working threshing machine and
receive business training.
Learn more: Click here to download the brochure.
“Build it Local: Many smallholder farmers in the
tropics do not have access to durable and affordable harvest
equipment such as crop threshers. Imported threshers are
often too costly and too large and cumbersome for small
farmers, have too high of energy needs or end up in the scrap
pile if repair parts cannot be located or fabricated. Creating
a local, skilled workforce for the fabrication of small to
medium sized threshers can solve many of the problems
of availability and affordability that prevent smallholder
farmers from scaling up production. Locally-made also
means locally-repaired. Local fabricators can listen to
customer concerns and customize equipment to the needs of
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the individual or groups of end-users.
“Instructor: Gabriel Abdulai, the Soybean Innovation
Lab primary trainer and small equipment engineer is a
graduate of the Kwame Nkrumah University of Science and
Technology in Kumasi, Ghana.
“Workshop Details: Workshops include designs and
fabrication of both motorized and bicycle powered threshers.
Workshops also include business training and ideas on how
to price to be profitable but still attract customers
“Workshops require 8 days. One day for discussion and
training on three-dimensional design reading, basic thresher
components, construction calculations, welding methods,
and safety. One day for business training and 6 days for
fabrication. Contracting organizations will have to supply a
facility with power, appropriate tools, and welders. Training
can also be contracted for Tamale, Ghana or Missouri,
U.S.A. where SIL will provide access to a training facility.
“Workshop Costs: Contracting organizations will need
to pay salary, travel costs and per diem for two SIL trainers
for twelve days. We suggest that trainee travel and per diem
costs be covered by your organization and that some seed
money be provided to participants so that they can build a
model thresher to attract customers on their return home.
“Example costs from a 2016 training in Ghana can be
found here. The costs of hosting a session are given, but will
change over time.
Color photos show (1) an African man standing next to
a thresher he built. (2) Three men building a thresher. (3) A
finished blue thresher.
1368. Betts, Lynn. 2016. UAVs: 10 tips from users. Drones
offer some benefits, but should you buy or hire a service.
Corn and Soybean Digest. Dec. p. 35-36, 38.
• Summary: UAV stands for unmanned aerial vehicle. The
two basic types are quadcopter and fixed-wing. They can
give you an immediate aerial view of a crop you can’t see
from the ground. Two other ways of getting this image are by
subscribing to a satellite service or from low-flight planes.
A table (p. 38) lists the pros, cons, and comparisons of
these four approaches.
Two color photos show two growers using UAVs.
1369. Lawton, Kurt. 2016. Getting unstuck: Think different
(Editorial). Corn and Soybean Digest. Dec. p. 3.
• Summary: Farmers who are not using data to make farming
decisions should make a New Year’s business resolution to
do so. Data is a key to increasing farm yields, revenue, and
hopefully profits. Using modern data is not easy, “but there
are many goo advisers and services to help.
A table titled “How are you using the data you are
collecting? shows 13 categories of usage, based on a
survey conducted before the 2016 Ag Data Conference. For
example, the top three are:
(1) 66% are using data to document their yields.

(2) 64% are using data to map fields.
(3) 57% are using data to apply variable-rate fertilizers.
Only 4% do not use data in decision making.
Note: Corn and Soybean Digest is owned by Penton
Agriculture, headquartered in Minneapolis, Minnesota.
Address: Editor.
1370. Soybean Innovation Lab Weekly Digest. 2017. How
to grow soybean in Ghana. 2(1):1. Jan. 1. https://us10.
campaign-archive.com/?u=94232d99724faa322d3fa5543&id
=2869ab7ae1
• Summary: The 29-page guide for Ghana has one large
color photo accompanying each block of text. As follows:
“Soybean is an excellent crop to raise on your farm. Soybean
is very nutritious and is a good substitute for meat. It can be
made into many different types of food including milk, flour
and curd. Soybean plants interact with bacteria in the soil to
grow better. All bean crops do this. Soybean has very deep
roots that can find water deep underground. Soybean can be
sold to make money. You can save your best seed to replant
the next year.
“Plant soybean about as deep as the space between your
finger joints. You can plant a little deeper, but must plant the
seed into moist soil. If the seed dries up it will not come up.
“Plant the rows about 2 foot steps apart. In the row, plant
about 8 seeds for each foot step.
“Soybean growth stages: from June to October.
Soybeans take about 4 months to grow.
“If your soybeans do not get taller than your knees when
they are completely grown, you may need to grow a different
variety of soybean.”
“There is a life form in the soil called bacteria. A certain
type of bacteria lives on the roots of all bean crops to make
them grow better. These bacteria can be bought to add to
your seed and is called inoculant. There may also be a little
bit of this bacteria already living in your soil.
“The dark green strips in the photo had inoculant added
to the seed when it was planted. The light green strips did not
have inoculant added to the seed. The dark green beans grow
more and produce more. Beans can grow without inoculant
but they do not grow as well.
“You may be able to buy the bacteria to add to your
seed. This is called inoculant. Inoculant may be brown
colored or white colored. Keep it in the bag it comes in until
you are ready to use it. Keep it cool and out of the sun and
heat.
“The bacteria in the inoculant makes these white bumps
on the root. It is good if your beans have lots of these.
“You have to mix the inoculant with your seed. Plant
your seed immediately after mixing or the bacteria will die.
“To make the inoculant stick to the seed you will have
to add a tiny bit of a sugary drink to the seed or some sugar
mixed with water. This makes the seed sticky.
“Add the sticky sugar water to the seed and stir.
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“Then add the inoculant to the seed.
“Stir together the seed, sugar water and inoculant and
plant immediately.
“Fertilizer also helps plants grow bigger and produce
more for you to harvest. Phosphorus fertilizer is especially
important for soybean.
“Plants that don’t have fertilizer don’t grow as well and
may have yellow or purple colors instead of dark green.
Managing Your Crop Fields:
“Do not burn the dead stalks from last year’s crops. Try
to leave them on top of the soil like in this picture.
“If you leave lots of dead stalks on top of the soil your
crop will have more water because the sun doesn’t dry up the
soil as much. Also, weeds will not grow as well.
“This soil between these soybean rows is bare so the sun
will dry it out faster than if it was covered with dead stalks.
“Do not grow soybean in the same field every year.
Rotate it with corn, millet or sorghum.
“When your soybeans look like this, they are ready to
harvest.
“This is how many people harvest soybean in Africa
[with wooden flails].
“The women’s group in Bulenga, Ghana had a mechanic
in Wa build this soybean thresher for a cost of 750 cedis.
“Soybean: Eat Some. Sell Some. Save Some.
“Soybean is very nutritious. You can make soy milk or
soy flour with the dry soy beans.
“Make soy kebabs or soy patties.
“Wet the seed to make edible sprouts, or boil the green
pods in salt water and eat.
“Sell some of your soybean crop to make money.
“Save some of your best seed to replant next year. Save
seeds in good, waterproof bags [in a cool place].
“Save your best seed that is clean and healthy, like in
these photos.
“The seed in these photos is not healthy and will not
grow well. Do not save seed like this to replant. Keep only
the best seed for replanting.
“The hot sun will make your seed die. Store seed for
replanting in a cool, dry place out of the sun.”
“The house with the grass roof will stay cooler for seed
storage than the house with the metal roof.
“If you store seed under a grass roof, make sure it does
not leak rainwater.
“Growing soybeans can help make you and your family
healthier and happier.”
“This document is made possible by the generous
support of the American people through the United States
Agency for International Development. The contents are
the responsibility of the Soybean Innovation Lab and do not
necessarily reflect the views of USAID or the United States
Government.”
1371. Soybean Innovation Lab Weekly Digest. 2017. Three

farming communities receive locally-produced threshers to
minimize post-harvest losses. 2(3):1. Jan. 22. https://us10.
campaign-archive.com/?u=94232d99724faa322d3fa5543&id
=2601a2243a
• Summary: The Soybean Innovation Lab’s (SIL) low-cost,
small-scale and locally-produced soybean thresher reduces
labor and time burdens for smallholder farmers, improves
grain and seed quality, and reduces post-harvest losses. In
2016 SIL trained local blacksmiths in Ghana on how to
fabricate, market and sell the threshers and maintain and
repair the machines for their clients. Three of the threshers
produced during the training were distributed to women’s
groups in northern Ghana to ensure the mechanization was
accessible and useful for smallholder farming communities.
Watch the video to hear women who used the threshers
share their experiences about how this appropriate-scale
mechanization has impacted their community (video was
produced by Viasat 1 News, Ghana).
Watch video.
1372. Vincent, Paul. 2017. Early soybean harvesters quickly
found buyers. Daily Advance (The) (Elizabeth City, North
Carolina). Jan. 29.
• Summary: “Elizabeth City was no doubt at the forefront
of a budding agricultural industry when its cotton oil
mills began crushing soybeans on a commercial scale by
the winter of 1915. The N.C. Department of Agriculture
estimated some 200,000 bushels of beans were crushed that
year alone. The rapid growth of soybean production in the
following years necessitated the capability to harvest the
crop at an equally accelerated rate. As a result, Elizabeth
City became the base of operations for three prominent and
profitable soybean harvester manufacturers.
“The Gordon Bean and Pea Harvester Company, once
located at 314 East Matthews St., is considered the earliest of
the three harvester manufacturers in the city. Owner LeRoy
S. Gordon started producing harvesters in 1909 and was
labeled in the agricultural extension service’s September
1917 circular as being the ‘first machine made in the state
for harvesting beans.’ By 1916, business was booming and
his $120 Gordon Harvester was in high demand across much
of northeastern North Carolina. The Elizabeth City Advance
reported on May 2 of that year how, ‘orders for these
harvesters are coming in at a rate never before attained.’
The article went on to state that an order was placed for 40
harvesters from the company’s Hyde County distribution
agent.
“George E. Pritchard was another well-known soybean
harvester manufacturer in town at this time. This Camden
County native moved to Elizabeth City around 1913 and
began production of his machine soon after, setting up shop
for a time at 604 North Road St. Pritchard’s harvester was
touted in a 1915 publication, promoting the natural as well as
commercial offerings of the city as being, ‘the finest on the
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market and has completely revolutionized the pea harvesting
industry.’ Popular among farmers and frequently advertised
in local newspapers, such as W.O. Saunder’s Independent,
his Big Jumbo harvester models retailed upwards of $135.
Remaining ever competitive in the market, Pritchard
patented many improvements on his designs, a handful of
which are held in MOA’s collection.
“The third soybean harvester manufactured in Elizabeth
City was the Scott Machine produced by the Pasquotank
Pea Picker Company. Selling for $140, the 600-pound Scott
Machine was named for Frank V. Scott who would later head
up the Scott Sales Company, which was once headquartered
in the former Hinton-Carolina Building. Scott marketed his
one- and two-man bean harvesters in the many flourishing
soybean growing regions throughout the country. A Nov.
3, 1922 article in The Independent reported his machines
were worked on farms in 12 states, including Illinois, South
Carolina, Ohio, and Mississippi. One harvester even shipped,
‘express to Locust Ridge in Louisiana right near the Texas
border.’
“We invite you to learn more about these harvester
manufacturers and their impact on the Albemarle region’s
soybean industry at MOA’s next History for Lunch event on
Feb. 1 at 12:15 p.m. Al Wood, agricultural extension agent
for Pasquotank County, will present a talk entitled ‘The Story
of Soybeans.’ Additionally, come see an authentic Gordon
soybean harvester now on display at the Museum.
“Paul Vincent is an artifact collections assistant here at
Museum of the Albemarle.”
Note: The North Carolina Bureau of Labor Statistics
annual report for 1916 lists the Gordon Bean Harvester
Company as having been incorporated in 1909 and Leroy S.
Gordon as its president. This information is printed on pp.
158-59 under “Miscellaneous Factories,” item no. “1257.”
Address: Collections Assistant, Museum of the Albemarle.
1373. Guo, R.; Zhao, M.Z.; Yang, Y.Z.; Wang, J.G.; Yin,
H.; Li, J.D. 2017. Simulation of soybean canopy nutrient
contents by hyperspectral remote sensing. Applied Ecology
and Environmental Research (Budapest, Hungary)
15(4):1185-98. Jan. [33 ref]
• Summary: “Precision fertilizer management could help
reduce farming costs and maintain production sustainability
in current cropping systems.” Address: College of
Agronomy, Shenyang Agricultural Univ., Dongling Road
120, Shenyang, Liaoning, China, 110866.
1374. Soybean Innovation Lab Weekly Digest. 2017. See
how an American university and family-owned business help
farmers in Ghana cut costs. 2(5):1. Feb. 26. https://us10.
campaign-archive.com/?u=94232d99724faa322d3fa5543&id
=9dddc57c12
• Summary: In Sub-Saharan Africa, most smallholder
soybean farmers pull dry mature plants up by hand and

then hand-thresh them to separate the grain from the pods.
The work is difficult and time consuming, the grain losses
are high, and the resulting quality is poor. Smallholder
farmers have a great need for low-cost and locally produced
mechanization to reduce their labor and time burdens. Read
how ALMACO, a U.S. based company and researchers
with the Soybean Innovation Lab brought low-cost, locally
produced, small-scale threshers to smallholder farmers in
Ghana. (This story was published in the January 2017 issue
of the Feed the Future Newsletter)–which see.
A color photo shows a Ghanaian man, Gabriel Abdulai,
standing between three blue soybean threshers and one
yellow-and-black gasoline motor. His hands are resting on a
pedal-powered replacement for the motor.
1375. Soybean Innovation Lab Weekly Digest. 2017.
Happening Tomorrow! Fourth webinar in SIL’s Improving
Mechanization webinar series–August 2nd. 3(2):1. Aug. 1.
http://mailchi.mp/illinois/soybean-innovation-lab-weeklydigest-volume-3-issue-2
• Summary: “The Soybean Innovation Lab (SIL) is hosting
a series of webinars on improving mechanization for
smallholder farmers in Africa. This series began by focusing
on bringing together various organizations, private sector
partners and researchers developing thresher and other
small mechanization technologies. The webinar series now
moves discussion to design, training, commercialization,
manufacturing, business development models, gender issues,
and technology dissemination into society.
“Join the Soybean Innovation Lab (SIL) and Horace
Clemmons with CleBer (Clemmons & Berenthal) LLC
for the fourth webinar of its series focused on “Improving
Mechanization for African Smallholder Farmers.”
“The webinar will be held on Wednesday, August 2nd at
2 pm GMT (9 am Central Time). Audience participation and
comments are encouraged!
“Click here for more information.
“Click here to register for the webinar.
“Click here to access presentations and recordings from
earlier webinars in the series.”
A large photo shows “Saul Berenthal (left) and Horace
Clemmons (right) from CleBer, LLC standing with the
Oggun Tractor.”
1376. Soybean Innovation Lab Weekly Digest. 2017.
SIL Improving Mechanization Webinar Series–Save the
Date! 3(3):1. Aug. 17. http://mailchi.mp/illinois/soybeaninnovation-lab-weekly-digest-volume-3-issue-3
• Summary: “The fifth installment of the Soybean innovation
Lab webinar series on mechanization in Africa is being held
at 9 AM CST on September 20, 2017.
“The Improving Mechanization for African Smallholder
Farmers webinar series aims to address the major constraints
on mechanization in Sub-Saharan Africa such as: sound
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business models for service delivery; local manufacturing,
service, and parts supply; availability of information on
appropriate and smart design; equipment affordability and
credit; and gender equity when introducing mechanization.
“The title of the fifth webinar is “Implementation
and Evaluation of Appropriate Scale Technologies for
Sustainable Intensification” and will be presented by Dr.
Alan Hansen, who serves as the Director of the Appropriate
Scale Mechanization Consortium of the Sustainable
Intensification Innovation Lab.
“Click here to register for the webinar.
A large portrait photo shows: “Dr. Alan Hansen
will present at the fifth webinar in SIL’s Improving
Mechanization webinar series being held on September 20th.
Image credit: Kerry Clark.”
1377. Soybean Innovation Lab Weekly Digest. 2017. This
week’s recipe: Baked Soybeans in Tomato Sauce! 3(3):1.
Aug. 17. http://mailchi.mp/illinois/soybean-innovation-labweekly-digest-volume-3-issue-3
• Summary: This dish can be a delicious and savory addition
to your meal. The recipe was developed by the National
Agricultural Extension and Research Liaison Services
(NAERLS) of Nigeria.
“Click here for the recipe.”
Note 1. This hard-to-read recipe calls for 3 cups cooked
soybeans but does not tell how and for how long they should
be cooked.
“Visit SIL’s Soy Food Recipe Database.” Note 2. Many
of these recipes are hard to read and have not been digitized.
1378. Soybean Innovation Lab Weekly Digest. 2017.
Improving Mechanization Webinar Series. 3(5):1. Aug. 31.
http://mailchi.mp/illinois/plant-these-dates-in-your-calendar
• Summary: “The fifth installment of the Soybean innovation
Lab webinar series on mechanization in Africa is being held
at 9 AM CST on September 20th.
“The Improving Mechanization for African Smallholder
Farmers webinar series aims to address the major constraints
on mechanization in Sub-Saharan Africa such as: sound
business models for service delivery; local manufacturing,
service, and parts supply; availability of information on
appropriate and smart design; equipment affordability and
credit; and gender equity when introducing mechanization.
“The title of the fifth webinar is “Implementation
and Evaluation of Appropriate Scale Technologies for
Sustainable Intensification” and will be presented by Dr.
Alan Hansen, who serves as the Director of the Appropriate
Scale Mechanization Consortium of the Sustainable
Intensification Innovation Lab.
“Click here to register for the webinar.”
A large color photo shows: “Dr. Alan Hansen
will present at the fifth webinar in SIL’s Improving
Mechanization webinar series being held on September 20th.

Image credit: Kerry Clark.”
1379. Soybean Innovation Lab Weekly Digest. 2017. Soybean
Disease Diagnostic Guide Webinar. 3(5):1. Aug. 31. http://
mailchi.mp/illinois/plant-these-dates-in-your-calendar
• Summary: “SIL will be hosting a webinar on the newly
released soybean disease diagnostic guide. Dr. Glen Hartman
and Harun Murithi, co-authors of the guide, will present
on the kinds of diseases identified in the guide, and discuss
some first steps farmers can take to identify, treat, and
prevent these diseases.
“The webinar is being held at 9 AM CST on September
27th.
“Click here to register for the webinar. “Click here to
learn more and access the guide. A large color photo shows:
“Glen Hartman (left) and Harun Murithi (right) will host
a webinar on September 27th about SIL’s Field Guide to
African Soybean Diseases and Pests. Image credit: Harun
Murithi.”
1380. Goldsmith, Peter. 2017. Adding commercial soy in
developing countries brings unique challenges. University
of Illinois College of Agricultural, Consumer, and
Environmental Sciences News. Sept. 5.
• Summary: “Growing commercial soybean in developing
countries comes with a set of unique challenges. Pests and
weeds are more difficult to control than on farms in the
United States, and using chemical inputs is often unfamiliar
to farmers. University of Illinois agricultural economist Peter
Goldsmith says when they decide to grow commercial crops
like soybean, it will likely raise their profits and ability to
pay a higher wage to workers, but may require a major shift
in thinking in relation to crop production and management.
‘Convincing farmers in developing countries to grow
soybean as a commercial crop involves a change in how
they farm,’ says Goldsmith. ‘It will be different than what
they’re used to. It may require new equipment and training.
Farmers who have been growing native staples like cow
peas for generations have tacit knowledge about the seed,
how to store it or where to buy it locally next year, the best
row spacing, and other production details. “’With soybean,
a new introduction, the best seed sources are certified.
Reliable seed suppliers store seed well, can better assure high
germination rates, and reflect varietal improvement, local
adaptation, disease resistance, and high yield. But unlike
cowpea, high quality soybean seed suppliers are commercial,
not necessarily a farmer’s usual local source in the next
village or from their own saved stores. Production practices
to maximize soybean yield and profitability in the tropics
requires fertilization and pest management, which involves
commercial purchases and application of chemical fertilizers
and pesticides.’ “Goldsmith recognizes there are some people
who would prefer that fewer or no chemicals be used. But
there is also the reality that growing productive commercial
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crops to raise the income level for farmers in developing
countries requires chemical inputs to be economically
sustainable. He asks, can we do it in balanced, smart way?
“Goldsmith analyzed three data sets to demonstrate
how using chemical inputs in soybean production affects the
economic outcome.
+ “In west central Brazil, a low labor cost (only 9
percent of the total cost) and high input cost results in high
yields. The outcome means $4.04 for each dollar of labor
and has huge implications for elevating rural wages. But, this
also came with–chemical inputs are 47 percent of the total
production costs.
+ “In northern Ghana, labor represents 75 percent of the
total cost of production. The yield is one-fifth of the yield in
Brazil. With almost no chemical inputs, this example is very
environmentally green, but with zero operating profits, it’s
unsustainable. These farmers lost money and accordingly
generated low returns to labor (wages).
+ “The USAID Soybean Innovation Lab research farm
in Nyankpala, Ghana, represents a middle path. Results
from the SMART (Soybean Management and Appropriate
Research and Technology) Farm show employing some basic
agronomic and production practices and locally available
technologies dramatically improves yields and profitability.
Labor costs are still high at 55 percent, but with chemical
and fertilizer inputs, yield is better and the profit allows for
79 cents per dollar of invested labor. “’To me, the traditional
low-input scenario in northern Ghana is unacceptable,’
Goldsmith says. ‘Asking farmers to grow soy without inputs
is like giving them a tractor with three wheels or a pump
with no handle. The outcome is going to be bad. Farmers will
get frustrated, produce one crop and then stop. It’s a waste of
donor dollars.’
“Goldsmith says his findings from the three scenarios
aren’t pessimistic about soybean catching on in developing
countries. Rather, it is a caution to be realistic and
appropriately investing in these programs. ‘Just today I got
a call from a company in Ethiopia that wants to produce
edible soy,’ Goldsmith says. ‘I get a lot of calls like that one.
Industry demand for soybean as either a food, food oil, or
animal feed is great and they want farmers to grow the crop.
Prices reflect the strong regional demand. For example, we
analyze soybean prices in Ghana. The prices in Northern and
Central Ghana, inland, are on average comparable to soybean
prices in Chicago (about 4 percent less).’
“Goldsmith identifies some of the changes that need to
be addressed when shifting from growing native staples such
as cowpea to successful and sustainable soybean production
in developing countries:
+ “Weed and pest pressure are high, so chemical inputs
will be required and bundled with environmental stewardship
training.
+ “Soil quality is poor, so correction and fertilization are
important.

+ Traditional practices of seed saving or local
procurement may result in unreliable soybean seed supply, so
farmers will need to access certified seed supply chains.
“He adds, ‘If changes like these can be implemented,
commercial crops like soybean offer remarkable new
opportunities for poverty reduction, nutrition improvement,
rural economic development, but there is a tradeoff. They
will require changes to the norms of traditional agricultural
production.” Address: Soybean Innovation Lab., Univ. of
Illinois.
1381. Ruen, Jim. 2017. Satellite imagery accuracy expands:
image data will enhance farm decisions, from improved
scouting to N recommendations. Corn and Soybean Digest.
Sept. p. 22-24.
• Summary: “Satellite imagery is exploding with higher
resolution, greater frequency and more availability than
ever before, and all three factors are increasing at record
rates. One image provider, Planet, whose images are used
by FarmLogs, launched 88 Dove satellites in January and
another 40 in May with the goal of capturing every acre on
earth every day–except where clouds occur.”
1382. Soybean Innovation Lab Weekly Digest. 2017. Stay up
to date with SIL’s emerging research! 3(6):1. Oct. 19. http://
mailchi.mp/illinois/have-a-look-at-sils-recent-publicationsresearch-recipes-and-more
• Summary: “SIL’s research informs and supports every
technology and innovation the lab promotes. Each month
a new factsheet or research brief will be featured that
showcases the science behind SIL’s impact.
“This month, read about the work being done to improve
mechanization of soybean agriculture in Sub-Saharan Africa.
A team led by SIL researcher and University of Missouri
scientist Kerry Clark is working to improve the kinds of
tools and technologies to which farmers have access. SIL
researchers are currently exploring the development of
low cost locally produced threshers and tractors that will
moderate the labor burden, improve grain quality, reduce
post-harvest losses, and transform seed bed preparation. As a
result these technologies present farmers with an opportunity
to directly reduce the time and energy spent on their crops,
improve yields, and subsequently improve profitability and
returns to labor.
“Click here to access the fact sheet.
“Food production for many in developing regions
can be extremely labor and time intensive. The large labor
demands for producing a high-quality soybean crop can be
daunting for a smallholder farmer. Improving the kinds of
tools and technologies that farmers have access to presents
an opportunity to directly reduce the time and energy spent
on the crop, improve yields, and subsequently improve
profitability. It is critical to provide effective and sustainable
options for mechanization, and SIL is tackling this goal
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through innovative new approaches, such as developing a
locally produced and serviced thresher, customized trainings
for local blacksmiths, and an information sharing network of
farmers, mechanics, suppliers, artisans, NGOs, agencies, and
others.
“SIL’s efforts are guided by the idea that bringing
inexpensive, locally made threshers to communities will
reduce labor, allowing farmers to seed more land, become
more efficient, and in doing so provide the nation with more
of the soybean it needs. Additionally, a shift to mechanized
threshing reduces post-harvest losses, improves grain quality,
and supports higher seed germination rates. Nutrition will
also improve for smallholder farmers when they have
additional harvest that their families can consume.
“Led by SIL researcher Kerry Clark (University of
Missouri) and Gabriel Abdulai, an engineer with the Savanna
Agriculture Research Institute (SARI) in northern Ghana,
SIL hosted a competition for engineering students in the
US and Africa to develop a community-scale thresher for
under $1000. Machinery can be prohibitively expensive for
smallholder farmers, and any threshers being offered would
need to keep costs as low as possible.
“Using the winning design, Abdulai and Clark led
an 8-day training to teach 12 blacksmiths and workers at
the Tamale Implement Factory in northern Ghana how to
construct the small-scale soybean threshers. The blacksmiths
learned how to create the threshers, received business
training, and constructed three working threshing machines,
which were distributed to three villages in northern Ghana.
“Engaging with local artisans in this way ensures that
fabrication is local, which keeps oversight of equipment
and repairs close by and ongoing. Businesses that build
equipment have a vested interest in making sure that the
equipment is used properly, has a long, functional life and is
appropriately designed for customer needs.
“SIL Mechanization Network
“Clark has also developed an Improving Mechanization
Network, which brings together farmers, mechanics,
agencies, businesses, NGOs, and others to share information,
ideas, designs, and business models. The network features
regular webinars including presentations from researchers,
scientists, small business owners, start-up companies,
and more. The network will also offer participants a
dedicated online forum where they can share their plans,
commitments for upcoming field days, or any number of
other mechanization related topics.
“The network also includes the Improving
Mechanization for African Smallholder Farmers webinar
series. The webinars address the major constraints on
mechanization in Sub-Saharan Africa such as: sound
business models for service delivery; local manufacturing,
service, and parts supply; availability of information on
appropriate and smart design; equipment affordability and
credit; and gender equity when introducing mechanization.

“To be included in the network, contact Kerry Clark at:
clarkk@missouri.edu
“To view earlier webinars, visit the SIL Events page at:
http://soybeaninnovationlab.illinois.edu/events”
A large color photo shows: “SIL researcher Kerry Clark
leads trainings on thresher operation, maintenance, and
repair. Here, training attendees study the components of a
thresher more closely. Image credit: Kerry Clark.”
1383. Soybean Innovation Lab Weekly Digest. 2017. Watch
the video! Improving mechanization through threshers.
3(9):1. Nov. 9. https://us10.campaign-archive.com/?u=94232
d99724faa322d3fa5543&id=ddb1a5849b
• Summary: SIL and its partners ACDI/VOCA, IFDC, CRS,
and the Tamale Implement Factory collaborated to provide
thresher fabrication training through an 8-day workshop.
Watch our video to learn more about why improved
mechanization is so critical to soybean farming and how
the training has contributed to reducing post-harvest losses,
improving grain and seed quality, and increasing farmer
profitability.
“Watch the video.” 9 minutes 49 seconds.
“Learn more about the training.
“Learn more about SIL’s work to improve
mechanization.
A large color photo shows: Five African men building
a metal thresher. The caption: “Blacksmiths and artisans
received training on how to produce local, low-cost soybean
threshers at a thresher fabrication training in Tamale, Ghana.
Image credit: Kerry Clark.”
1384. Soybean Innovation Lab Weekly Digest. 2017. Ethiopia
kick-off showcases effects of input and agronomy on yields.
3(12):1. Dec. 7. http://mailchi.mp/illinois/sils-weekly-digesthot-off-the-press
• Summary: “As day broke over Oromia province, a group
of attentive men and women followed Dr. Abush Tesfaye to
his soybean fields at the Jimma Agriculture Research Center
(JARC) in southwestern Ethiopia. In a crisp white lab coat
and with microphone in hand, Dr. Tesfaye asked his audience
to gather round and level their eyes with his crop. “’Look
down this line of soybean plots. Do you notice the height
gradient?
“The group gazed up the field. In the plot immediately
before them grew a stand of the locally popular soybean
variety Clark 63K, untreated with any agronomic inputs. The
plot beyond that contained taller plants–soybeans treated
with phosphorus, Dr. Tesfaye explained. Further down the
field even taller plants waved in the breeze. This plot was
treated with inoculum.
“’But Dr. Tesfaye,’ queried a mustached man from
Addis. ‘What of those soybeans, in the furthest plot? Those
are the tallest of them all!’
“’Ah,’ smiled Dr. Tesfaye. ‘I’m glad you noticed. Those
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soybeans were treated with phosphorus and inoculum. With
the correct row spacing and planting techniques, doing so
can triple yields!’
Read the rest of the story.
“Groundbreaking discoveries like this one took
center stage at Ethiopia’s first annual Soybean Kick-Off,
a promotional event for the country’s soybean industry
organized by the U.S. Department of Agriculture (USDA),
the Feed the Future Innovation Lab for Soybean Value Chain
Research (Soybean Innovation Lab, SIL), and the Ethiopian
Institute of Agriculture Research (EIAR). As a commercial
and highly nutritious crop, soy has the potential to spur
Ethiopian economic and human development. But Ethiopia
needs new technologies to increase its soy production.
“On October 9, over 160 government officials,
private sector firms, farmers, researchers, extentionists,
and development agencies came together to witness firsthand the innovations that will grow Ethiopia’s soybean
sector to meet both the fast growing needs of the poultry
sector for soybean meal, and Ethiopia’s food industry for
soybean oil. Representatives from Melkassa Research
Center, EthioChicken, trader and farmer unions, EIAR, and
JARC showcased their contributions to improving soybean
production, including soybean varieties bred for Ethiopia’s
climate, scientifically proven agronomic practices, and
mechanical threshers.
“USDA and SIL also addressed the technical needs of
processors, feed manufacturers, livestock producers, and the
food industry by holding a second event that week in Addis
Ababa. The Soy Food Bazaar, the first ever in Ethiopia,
targeted Ethiopia’s developing soy processing industry.
Exhibitors included representatives from Hilina Enriched
Foods PLC, Kunifira Agro Processing PLC, Faffa Food
Share Company, Guts Agro Industries, and Alema Farms,
among others. The event was highlighted by the presence
of the Honorable Dr. Eyasu Abrha, Ethiopia’s Minister
of Agriculture. The Minister challenged the audience to
continue the industry collaboration and bring the government
guidance on next steps for growing Ethiopia’s soybeanlivestock-food complex.”
“Learn more about the Ethiopian Soybean Kick-Off.
A large color photo shows many African men standing
in and around a soybean trial field. The caption: “Dr. Abush
Tesfaye presenting to attendees of the Ethiopia Soybean
Kick-Off Event in research fields at the Jimma Agriculture
Research Center (JARC). Image credit: SIL.”
1385. Massey, Richard. 2017. Satellite remote sensing
of cropland characteristics in 30M resolution: the first
North American continental-scale classification on high
performance computing platforms. PhD thesis, Northern
Arizona University. 234 p. Dec. [172+ ref]
• Summary: From Chapter 1: Introduction.
“1.1 Global perspective of food security Food security

is a global concern. The global population recently
exceeded 7.5 billion and is projected to reach 9.8 billion
by 2050 (United Nations, 2017). With the increasing
global population there is a critical need to increase global
food production. Achieving the goal of increasing food
production both practically and sustainably requires inputs
and technologies for better yields through selective breeding
and genetic modification, reduction of post-harvest wastage,
crop intensification, conservation efforts for both water
quality and quantity, and broader economic and policy
changes (Bekunda et al., 2010; Foley et al., 2011). However,
progress towards increasing food production requires
timely quantification of the amount of land currently under
cultivation, crop yields, and water-use by accurate spatial
information on croplands, globally. Given this critical need
of accurate and timely spatial information on croplands,
this study is motivated by development and implementation
of new methods to identify spatial distribution of cropland
characteristics.” Address: Earth Sciences and Environmental
Sustainability, Northern Arizona Univ., Arizona.
1386. Seifert, C.A.; Roberts, M.J.; Lobell, D.B. 2017.
Continuous corn and soybean yield penalties across hundreds
of thousands of fields. Agronomy Journal 109:541-548.
doi:10.2134/agronj2016.03.0134 *
Address: Univ. of Florida, Dep. of Agricultural and
Biological Engineering, 1741 Museum Rd., Gainesville, FL
32611-0570.
1387. Kumar, Devesh. 2018. Studies on performance
evaluation of manually operated seed-cum fertilizer
soyabean planter. PhD thesis, Vaugh Institute of Agricultural
Engineering and Technology, Sam Higginbottom Univ. of
Agriculture, Technology & Sciences, Allahabad-211007,
Uttar Pradesh, India. [179 p.]. [107 ref. Eng]
• Summary: This paper is for a PhD degree in Farm
Machinery and Power Engineering.
Contents: 1. Introduction. 2. Review of the literature.
3. Materials and methods. 4. Results and discussions. 5.
Summary and conclusions. Bibliography. Appendix A & B.
Address: Allahabad-211007, Uttar Pradesh, India.
1388. Soybean Innovation Lab Weekly Digest. 2019.
SIL Partners in Tanzania and Burundi on MultiCrop Thresher fabrication. 5(4):2-4. March 28.
https://mail.google.com/mail/u/0/?pli=1#inbox/
FMfcgxwBWSwcnqbTLGJScRDPrhPxrGSB
• Summary: “The Soybean Innovation Lab recently
partnered with the International Center for Tropical
Agriculture (CIAT), the Tanzania Agricultural Research
Institute (TARI), and the Institut des Sciences Agronomiques
du Burundi (ISABU) to improve thresher production
capacity in Tanzania and Burundi.
“SIL’s multi-crop thresher was introduced to Tanzanian
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fabricators, engineers, and vocational trainers March 1116 at the Centre for Agricultural Mechanization and Rural
Technology (CAMARTEC) in Arusha [Tanzania]. During the
six day workshop, three threshers were fabricated by trainees
and tested on dry beans and maize.
“Dry beans are second only to maize in total amount of
crop production in Tanzania and are very popular throughout
east and central Africa. Because dry beans have seeds
composed of two parts (dicotyledons) and relatively thin
seed coats, they can easily split during mechanical threshing.
When using the SIL multi-crop thresher for both maize and
dry beans, a motor with a wide range of power must be
used. The engine is run at a fast speed for maize and a very
slow speed for beans. Lowering engine speed also reduces
chaff removal, so the SIL designer is currently at work in
Burundi adding a secondary suction fan for improved chaff
removal in dry beans. Changing threshing speed can also be
accomplished in ways other than adjusting engine speed, but
other solutions require parts and materials that are not easily
found in African markets.
“Soybean is also a dicotyledon but withstands
mechanical threshing better than dry beans, probably due
to the high oil content of soybean and a stronger seed coat.
The SIL multi-crop thresher has passed field testing for
maize, soybean, sunflower, dry beans, cowpea, rice, wheat,
sorghum, and millet (check out the new video produced by
SIL on the multi-crop thresher, also clickable below).
“SIL presented two thresher models at the training in
Bujumbura, Burundi held from March 18-23. Burundi farms
are relatively small (less than 1 acre), and raw materials
are costly. The two threshers involved in the training were
SIL’s standard commercial multi-crop thresher, and a new,
smaller, and less expensive machine especially developed for
multiple crops including dry beans.”
Large color photos shows (1) An African man standing
next to a blackboard with engineering drawings on it in
white chalk. The caption: “SIL trainer Imoro Donmuah is
an equipment fabricator and designer from Tumu, Ghana.
Imoro has been making crop threshers for 15 years. Learning
to convert designs into products is an important component
of the SIL multi-crop thresher fabrication training. All five
image credits: Kerry Clark.”
(2) Many African men standing around a wooden
table with a flat sheet of metal on it. The caption: “Imoro
Donmuah shows trainees how to measure and mark thresher
components on sheet metal in Arusha, Tanzania. All of the
materials and parts used in the SIL multi-crop thresher can
be found locally.”
(3) An African man with an electric drill and a piece
of fabricated white metal. The caption: “SIL partners with
AgriCAD Africa and SAYeTECH Ghana (Sustainable
African Youth Enterprises and Technologies) to provide
design, training, and fabrication services for the multi-crop
thresher. AgriCAD Africa developed the fabrication manual

and SAYeTECH offers sales of pre-printed sheet metal
patterns and a United Soybean Board/mini United Soybean
Board flash drive with a CAD (computer assisted design)
animation of the fabrication process.”
(4) Five African men watching arc welding. The caption:
Finishing up last minute details by torchlight in Arusha,
Tanzania. Three threshers were built and tested at the six day
training.”
(5) Five African men watching fabrication. Caption:
Trainees in Bujumbura, Burundi line up sheet metal for
cutting thresher components. The SIL multi-crop thresher
can be fabricated using a small number of tools.”
1389. Soybean Innovation Lab Weekly Digest. 2019. Jeffery
Appiagyei is mechanizing Africa’s smallholder farms. July
25. p. 1-3. https://mail.google.com/mail/u/0/?pli=1#inbox/
FMfcgxwDqTWfNwQfWBPCcjrcKPgPlJnD
• Summary: See next page. “Jeffrey Appiagyei, a 22-year
old entrepreneur in Ghana is helping change the face of
agricultural mechanization education and training across
Africa. The CEO of SAYeTECH (Sustainable African Youth
Enterprise and Technologies), Jeffrey is working with the
Feed the Future Innovation Lab for Soybean Value Chain
Research (SIL) to create and provide training programs
for young engineers, equipment fabricators and vocational
schools to enable local manufacture of agricultural
equipment. Since 2018, SAYeTECH and SIL have provided
training in crop thresher fabrication in Ghana, Malawi,
Uganda, Tanzania, and Burundi, with additional training
soon to be held in Rwanda, Ethiopia and Kenya. Each
machine produced by the newly empowered fabricators has
the potential to serve 200 farmers and reduce two weeks of
stick threshing per acre of crop to four hours labor with the
SIL/SAYeTECH mechanized multi-crop threshers.
“When SIL began working in Ghana in 2014, they saw
a pressing need for mechanized crop threshers to relieve the
huge burden of stick threshing that is often done by women
and young people. SIL held a contest between three U.S.
and three Ghanaian universities for students to develop
a thresher for local fabrication by village blacksmiths at
a manageable price. Jeffrey, a 2017 graduate of Kwame
Nkrumah University of Science and Technology in Kumasi,
Ghana, was one of the winners of the contest and turned
that success into a career and a mission. ‘I want to change
things at the national level’ says Jeffrey. ‘I want young
people to see the potential of the huge African market and
the vast space available for locally produced, high quality
agricultural equipment. To accomplish sweeping change
in the technological ability of a community or country to
support its entire agricultural value chain, local innovation
and machinery fabrication is essential.’
“The artisans that SAYeTECH and SIL work with have
often not had opportunities to engage in formal education,
so the trainings are an important way to bring new ideas and
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techniques to practitioners in the field. A trainee from Ghana,
Hakim Karim, was one of 24 children in his family. He had
apprenticed for his father’s welding business since he was
a child without ever earning an income. After completing
the SIL training, he started his own shop that specializes in
thresher fabrication and sold 15 threshers in 2018, providing
financial independence and stability for the first time in his
life.
“SIL and SAYeTECH partner with a local host
institution to provide the thresher fabrication trainings.
The average age of trainees is 25. The youngest participant
was 19-year-old Algoa Eunice, a female fabricator in Lira,
Uganda who had previously received three months training
in basic welding. Eunice said she was glad for the thresher
fabrication training because ‘the only thing we learned to
make in school was doors and windows. There is a lot of
competition in those products because that is what everyone
learns to make. The thresher is something new that will set
me apart from other fabricators’.
“In addition to training young adults, Jeffrey dreams
of convincing governments to overhaul their vocational
education systems so that students can graduate with the
ability to develop and manufacture useful products that
will help drive agricultural sector growth. With a 2nd place
finish for the multi-crop thresher in the 2019 American
Society of Mechanical Engineer’s Innovation Showcase in
Nairobi, Kenya, SAYeTECH has attracted the attention of
politicians and policy makers. Through the drive of young
people like Jeffrey helping other young people gain skills
and technological understanding, African agriculture can
move towards the increased level of mechanization needed to
support greater productivity and global food security.”
“This story was provided by SIL researcher Dr.
Kerry Clark with the University of Missouri’s College of
Agriculture, Food and Natural Resources. It will also run in
an upcoming Feed the Future newsletter.”
Large color photos show: (1) “SAYeTECH CEO, Jeffery
Appiagyei measuring a thresher for a fabrication manual.”
(2) “Women threshing harvested soybean manually with
sticks. Photo credit: IITA.” (3) SIL trainee, Algoa Eunice
(left) from Uganda, and Jeffrey Appiagyei, FtF Soybean
Innovation Lab trainer from Ghana (center). All three are
standing inside a large fabrication building.
1390. Agronomy Journal. 2019. Rotation effects on corn and
soybean yield inferred from satellite and field-level data.
111(6):2940-48. Nov/Dec. [37 ref]
• Summary: Precision agriculture is more and more widely
used by soybean farmers with large farms. Address: Univ.
of Florida, Dep. of Agricultural and Biological Engineering,
1741 Museum Rd., Gainesville, FL 32611-0570.
1391. Soybean Innovation Lab. 2021. Activities and impact
report 2020. Urbana, Illinois: SIL/Feed the Future (USAID).

36 p. www.soybeaninnovationlab.illinois.edu/2020report
• Summary: What is SIL? Our Partners Drive Us. SIL’s
Research for Development Approach: A Co-Creation
Model. Networks: the Key to Sustainable and Successful
Soybean development. There’s a Soybean Revolution
Upon Us. Breeder Productivity Improvement. Educating
the Next Generation of African Breeders. The Pan-African
Soybean Variety Trial (PAT) Program: Fast-tracking varieties
to the market. Pan-African Trial Network Key Impacts.
Success Story: Pan-African Trials Bring New Varieties to
Growers. The PAT Network: Delivering Value Beyond the
Field. SMART Farms Generate Custom Input Bundles to
Maximize Farmer Profits. Disease Scouting Network to
Address Soybean Yield Threats. Success Story: Developing
red leaf blotch resistant soybeans. Soy for Human Nutrition.
SIL-University (SIL-U)–A Sustainable Learning Platform.
The SIL Multi-Crop Thresher. Science of the SIL MultiCrop Thresher: Profitability, Performance, and Promoting
Gender Equity. Success Story: Making a business as a
thresher service provider. Economics of Soy. The ICT
Health Checkup: A Key to Partner Self-Reliance. Success
Story: Reliable, High-Speed ICT Connectivity Delivered to
Agricultural Researchers in Ghana. The Tropical Soybean
Information Portal. Communications. Private Partnerships in
Action. Address: Urbana, Illinois.
1392. Soybean Innovation Lab Weekly Digest. 2021. What
makes soybean grow? The people behind the bean. March
25. https://mailchi.mp/illinois/the-people-behind-the-bean
• Summary: “The Soybean Innovation Lab has active
partnerships with 93 companies, organizations, research
institutes, and universities in 26 countries -- and the people
behind those partnerships are the key to successful and
sustained soybean adoption.
“Varietal development for soybean rests on the shoulders
of African soybean breeders. For this week’s SIL newsletter,
we want to introduce you to two exceptional soybean
breeders and SIL partners: Dr. Godfree Chigeza and Dr.
Abush Tesfaye, both of the International Institute of Tropical
Agriculture (IITA). Read about these incredible partners,
their stories, and how they impact the African soybean
industry, in their own words.
“Meet Dr. Godfree Chigeza:”–A photo shows him
standing in a field of soybeans, wearing a black, shortsleeved shirt with an IITA emblem. The caption: Dr. Godfree
Chigeza is a soybean breeder based at IITA’s Southern Africa
Research and Administration Hub (SARAH) in Lusaka,
Zambia.
“Meeting one of Africa’s greatest soybean breeders:
I have been a plant breeder for over 20 years, mainly as
a maize breeder and more recently as a soybean breeder
for the past six years when I joined IITA. I studied plant
breeding to the PhD level, and one of the most well written
and structured books I enjoyed referring to was Principles
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of Cultivar Development: Theory and Technique, written by
a great soybean breeder, the late Dr. Walter Fehr. This book
made me understand plant breeding better and back home,
in Zimbabwe, I had the opportunity to interact on an ad-hoc
basis with one of the greatest soybean breeders Africa has
ever produced, Dr. Jacob Tichagwa and the legume breeding
lead Dr. Hapson Mushoriwa, who were both working for
Seed Co at the time. When the opportunity came at IITA I
could not miss it as it became clearer to me the immense
potential soybean holds in transforming African agriculture
and rural livelihoods.
“Soybean, to me, is a 3-in-one crop: I call it a 3-in-one
crop as it offers farmers a decent income, improves soil
fertility if rotated with cereals such as maize, and provides
high nutritional products, mainly oil and protein that’s
ensuring household nutrition security both for the rural and
urban population. I have been leading the IITA soybean
breeding program, the largest public breeding program in
Africa with the goal of making available profitable, high
yielding, multiple stress tolerant soybean varieties suitable
for smallholder and emerging farmers in Africa with the hope
of transforming their livelihoods for the better.
A large photo shows many men and one woman
gathered around a tractor. The caption: “Dr. Chigeza (yellow
shirt) poses with his IITA team in Zambia with their new
mechanical plot planter, the first in IITA history.
“My vision for soybean in Africa: Soybean demand
in Africa is going to continue to increase, mainly driven
by both the rapid growth in the poultry market and human
nutrition market, as most African countries strive to have
middle class economies by 2030. This means more breeding
efforts are needed to increase grain yield and quality to meet
the growing demand.
“Dr. Chigeza’s favorite soybean food? Soy masala curry
helps me dine with vegans, is 100% gluten free, and is an
amazing protein alternative.
The next large photo shows: “Dr. Chigeza is a proud
family man, married to Shinga and has two children,
daughter Tino and son Tadi. ‘It has been a blessed experience
to see the two growing together and an energizer which
keeps me motivated to work harder.’”
“Meet Dr. Abush Tesfaye;” A photo shows him
surrounded by soybeans. The caption: “Dr. Abush Tesfaye
is a soybean breeder based at IITA’s headquarters in Ibadan,
Nigeria.”
“And my passion for soybean grew: My breeding career
started with the Ethiopian Institute of Agricultural Research
(EIAR) where I focused on the sorghum breeding program
at the Melkassa Research Center in the first few months
of my employment. However, the first step in my soybean
breeding career started when I joined the Jimma Agricultural
Research Center (JARC) where, at the time, the Jimma
District Bureau of Agriculture had expressed concern about
declines in soil fertility and build-up of maize diseases due

to continuous monocropping. My research team was tasked
with recommending a legume crop that could be used in
rotation with maize. We recommended the scale up of a
soybean variety called Clark 63 K and started aggressive
seed multiplication. Seeing firsthand soybean’s excellent
performance in the Jimma area, I started reading about the
crop. Every time I learned more about soybean, I continued
to appreciate how important and multipurpose a crop it is,
and my passion for soybean grew. That was the motivation
that helped me focus my research on soybean, where I
received my PhD from the University of KwaZulu-Natal in
South Africa.
A large photo shows two men standing in front of a sign
that states: “The soybean trials are supported by Soybean
Innovation Lab (SIL).” The caption: “Dr. Abush Tesfaye
(left) and Dr. Brian Diers (right), SIL researcher and soybean
breeder based at the University of Illinois, in front of
soybean trials at JARC in Ethiopia.”
“Great motivation and inspiration: The collaboration
with the Soybean Innovation Lab (SIL) has given me the
opportunity to visit the soybean breeding programs of the
University of Illinois and the University of Missouri. These
visits have given me great motivation and inspiration to
improve my soybean breeding skills and experience. The
frequent visits and technical backstopping of the SIL soybean
breeders, and their constant constructive feedback, was
very helpful in establishing an effective soybean breeding
program at the Jimma Agricultural Research Center in
Ethiopia.
“My vision for soybean in Africa: Soybean is emerging
as a very important crop in Africa, and its production
statistics from FAOstat demonstrates growing trends
every year at a high pace. I strongly believe that soybean
production and consumption has enormous potential, and
will grow at a rapid rate in Africa. This is driven by the
rapidly growing population, which is expected to trigger
increased demand for food and nutrition, edible vegetable
oil, and feed for livestock, poultry, swine and aquaculture as
the oil cake is a nutritionally rich feed supplement. Currently,
countries in Africa, such as Nigeria and Ethiopia, are
giving soybean research and development a policy priority.
Consequently, soybean production and importance in the
economies of these countries is expected to grow rapidly.
“Dr. Tesfaye’s favorite soybean food? Soy milk–yum!”
A large photo shows Dr. Tesfaye with his family, all
dressed in beautiful, embroidered clothing. The caption: “Dr.
Tesfaye is a father of five beautiful children with his wife
Zebenay Zerihun: Bilen (Daughter), Yonathan (Son), Leoul
(Son), Nataniya (Daughter) and Rediet (Daughter).”
“We can’t do it alone...
“Dr. Chigeza and Dr. Tesfaye benefit from working with
incredible team members.
“In Zambia, Godfree works with two amazing Research
Associates, Christabell Nachilima (bottom center) based
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in Zambia, and McDonald Nundwe (bottom left), based in
Malawi. “These two have been a driving force not only being
the breeding program but also the Pan-African Soybean
Variety Trials (PAT), working along the Soybean Innovation
Lab (SIL) team in ensuring that trials of high quality seed are
shipped to partners on time.”
“In Nigeria, Mr. Kehinde Olabode (bottom right) is a
technician at the soybean breeding unit at IITA in Ibadan.
‘He is a young and enthusiastic technician who is a quick
learner and is a key team member in the area of trial
management, database management, seed preparation for
trials, and germplasm and seed store management.’”
1393. Spots at front of book: History of soybeans and the
great agricultural revolution. 2021.
• Summary: (a) A combine harvesting a field of soybeans,
and many other old and new illustrations and photos of
agricultural machines used with soybeans.
1394. SoyaScan Notes. 2021. The visionary work of Henry
Ford and his researchers with soybeans–then and now:
Played a leading role in the farm chemurgic movement and
industrial utilization of soybeans (Overview). Compiled by
William Shurtleff of Soyinfo Center.
• Summary: By the mid-1920s huge farm surpluses were
threatening the livelihood of America’s farmers. A new
idea arose at this time for an innovative solution to the
problem using free-market forces and the rapidly advancing
new science of organic chemistry: Surplus farm crops
could be transformed into non-food, non-feed industrial
products–such as automobile parts. Two of the foremost
early proponents of this new idea (which later came to be
called Farm Chemurgy) were the highly respected chemist
Dr. William J. Hale (Chairman of the Division of Chemistry
and Chemical Technology, National Research Council) and
Wheeler McMillen, publisher of the popular magazine Farm
& Fireside.
In Jan. 1927 McMillen wrote an article titled “Wanted:
Machines to Eat up Our Crop Surplus,” which is widely
credited with having started what soon became the farm
chemurgic movement. He argued that American chemists
and industrialists should work together to find new ways to
convert farm crops into industrial products. In early 1928
McMillen discussed his ideas on new industrial uses for farm
products, and new crops, with Henry Ford.
In 1928 Henry Ford decided to set up an experimental
agricultural chemical factory to determine what products
could be obtained from plants. He had a quarter-sized model
of his mammoth wood distillation plant at Iron Mountain,
Michigan constructed, and in late 1928 moved it to
Greenfield Village in Dearborn, Michigan. Ford asked Robert
Boyer to supervise this new plant, which became known as
the Chemical Plant.
By 1931 Boyer and his young crew of 12-15 permanent

helpers were destructively distilling and analyzing a great
variety of vegetables and other crop plants. By August 1931
they had tested soybeans, and in December 1931 Henry Ford
told them to stop work on other crop plants and concentrate
on soybeans.
In March of 1930, in an interview with the New
York Times, Ford first publicly expressed his interest in
and support for the new concept of farm chemurgy. “He
advocated full production of all crops by farmers and said
the scientist and chemist will take care of the surplus,
pointing out that new uses have been discovered for corn and
cotton.” He did not believe that politicians could bring relief
to farmers through government programs to reduce crop
production.
Following the stock market crash in Oct. 1929 and
the start of the Great Depression, the financial problems
of America’s farmers grew steadily worse. This directly
effected the Ford Motor Co. since farmers were among the
best customers for his Ford cars and Fordson tractors. In
1931 Ford lost $31 million; during 1932-33 the company lost
an additional $88 million.
As the Depression deepened, Ford’s interest and active
involvement in the chemurgic movement grew. In March
1933 he was quoted in Ford News as saying: “I see the
time soon coming when the farmer will not only raise raw
materials for industry but will do the initial processing on
his farm. He will stand on both his feet–one foot on the soil
for his livelihood, and the other foot in industry for the cash
he needs. He will have a double security. Agriculture suffers
from a lack of market for its product, industry suffers from
a lack of employment for its surplus men. Bringing them
together heals the ailments of both. That is my conviction
and that is what I am working for.” Ford believed that
“industry and agriculture are natural partners” and that “If
we want the farmer to be our customer, we must find a way
to be his customer.”
On May 7-8, 1935, at the joint invitation of Henry
Ford and Francis P. Garvan (president of the Chemical
Foundation in New York City) the first chemurgic meeting
was held in Dearborn, Michigan, near the Ford Motor Co.
headquarters. Some 300 industrialists, scientists, and farmers
met to organize the National Farm Chemurgic Council. Ford
hosted this key initial event which launched the chemurgic
movement. The published proceedings of this conference
were the world’s earliest “Conference Proceedings” seen
in which soybeans were discussed. The next two annual
meetings of this prestigious group, in 1936 and 1937, were
also held in Dearborn, hosted by Henry Ford. In 1962
McMillen wrote: “The outstanding single thing Mr. Ford did
in behalf of chemurgy was to lend his name to the call for
the first national conference on the subject and to ask that it
be held in Dearborn, Michigan. With his name as one of the
sponsors, the attendance was excellent and of high order.
This launched the Chemurgic Council quite effectively.”
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Ford ended up using large amounts of soy oil in the enamel
paints on his cars and small amounts of soy protein in small
plastic parts in the cars.
The work of Ford and the farm chemurgic movement led
to the establishment of the U.S. Regional Soybean Industrial
Products Laboratory (Urbana, Illinois) in the spring of 1936.
It led further in 1938 to the Congressional Agricultural
Adjustment Act, which called for the establishment of 4
federally-run regional research centers to develop new uses
and new markets for farm crops. Of these, the Northern
Regional Research Laboratory in Peoria, Illinois (which
opened in the summer of 1940), became one of America’s
leading centers of research on soybean utilization. In July
1942 work related to industrial uses of soya was moved from
Urbana to Peoria.
In about 1987 a rebirth of interest began in the USA in
research on industrial utilization of farm crops, including
soybeans–based on the early concept of chemurgy. Known
as the “new use” or “value added” movement, it has grown
steadily ever since, with conferences, new products, and
many scientific publications. Several states have established
special centers for research on new uses of soybeans–such
as the Center for Crops Utilization Research at Iowa State
University. The New Uses Council has been a leader of this
movement.
1395. SoyaScan Notes. 2021. Chronology of the Fouts
family’s work with soybeans in Indiana: Solomon, Taylor,
Noah, and Finis. Compiled by William Shurtleff of Soyinfo
Center.
• Summary: 1896 or 1898–Solomon Fouts (father of
Noah, Finis, and Taylor Fouts) receives two varieties of
soybean seeds, free of charge from the U.S. Department of
Agriculture. He plants these in rows across a cornfield on
his farm near Deer Creek, Carroll County, Indiana. These
were probably the first soybeans grown in Carroll County.
Note: Soybeans were being grown experimentally in Indiana
by 1888, and perhaps as early as 1856. In 1892 they were
first grown at the Purdue Agricultural Experiment Station
(Lafayette, Tippecanoe Co., Indiana; see Plumb 1894).
Solomon’s soybeans attract considerable attention as a
legume that grows upright (erect) and produces abundant
seeds. A lasting impression was made on Taylor Fouts (born
14 Dec. 1880), the youngest of Solomon’s eight living
children.
1902–Taylor Fouts graduates from Purdue University
(which is Indiana’s state agricultural college) with a bachelor
of science degree in agriculture; he was the only member of
the Fouts family to graduate from college. During the early
1900s, several faculty members in the Purdue College of
Agriculture were very interested in soybeans; these included
W.C. Latta, John H. Skinner, Alfred T. Wiancko, and C.O.
Cromer. Taylor was now “convinced that the whole Cornbelt
needed soybeans and would like them for keeps.”

1904 spring–Taylor Fouts collects soybean seed from the
Indiana Experiment Station and “Soybean” Smith–an Indiana
soybean pioneer from Warren County–enough to plant 4
acres, 1 acre each of the Ogema, Ito San, Early Brown and
Hollybrook varieties. Since he planted them incorrectly, only
a few grew, but he saved that seed for another trial in 1905.
Each year he planted more “soys” and by 1907 his varieties
were Ito San and Hollybrook.
1907 Feb.–The first published report of Taylor Fouts’
growing of or experiments with soy beans appears in the
Indiana (Purdue) Agricultural Experiment Station, Bulletin
No. 117. Titled “Results of cooperative tests of varieties
of corn, wheat, oats, soy beans and cow peas.” by A.T.
Wiancko, it describes variety trials conducted in Indiana
during 1906. One of the three experimenters in northern
Indiana was Taylor Fouts of Camden, Carroll Co. He tested
Ito San, Early Brown, and “Soy Bean 12339.” Since his
yields were significantly lower than those of the other two
growers, they were not included in the averages.
1907 April 2–Solomon Fouts (born 16 Dec. 1826 in
Montgomery Co., Ohio) dies at his home near Deer Creek,
Indiana. He is buried at Deer Creek Cemetery, near Deer
Creek, Carroll County, Indiana.
1907 Oct. 24–Taylor is married to Lillie May Wagoner
(born 4 Nov. 1883) at Flora, Carroll Co., Indiana. Lillie
May was obliged to postpone their wedding day until Taylor
finished threshing his soybeans. “We finally set October 24
as being amply late, but I just finished threshing at noon that
day. We were married at 3 p.m. and were off for the longplanned honeymoon.” Taylor now had 200 bushels of seed
soybeans–a unique possession.
1908 spring–Noah Fouts (born 25 Jan. 1864 in Indiana)
and Finis Fouts (pronounced FAI-nus, born 21 Nov. 1866),
join Taylor for the first time in planting soybeans. “We
ventured drilling soybean with the corn so that our western
lambs, to be purchased in September, would have a more
balanced ration. My two older brothers took readily to this
plan and thereafter grew soybeans as a habit.”
1908 April 1–Nellie M. Pottenger, Finis’ wife, dies in
California at age 35. Finis had gone with her to California to
help with her care, and he suffered a “nervous collapse” after
her death. He was in critical condition for a while, then left
to raise their five children. devastated by her death.
1909 April 21–Pauline Fouts, the first child of Taylor
and Lillie May Fouts is born at their home near Deer Creek.
They would have two more children: Frederic Fouts (born 20
Sept. 1910) and Mary Margaret Fouts (born 26 Dec. 1919).
1909 June–Taylor writes his first article for an
agricultural journal, the Purdue Agriculturist (p. 3-5). Titled
“Opportunities on the farm for the trained man,” it discusses
the many benefits of an agricultural education, but does not
discuss soybeans–or any other crops. He will later write four
more articles in various other ag periodicals.
1910 Sept.–The first “Soybean day” in Indiana is held
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at Taylor Fouts’ farm–sponsored by the Purdue agricultural
extension department and the Carroll County agent. “It
proved quite a help in creating interest in the crop. Report of
this demonstration reached Illinois and a few days later in
drove two ‘suckers’–Chas. L. Meharry and Wm. Riegel, all
the way from Tolono.” They soon became close friends and
soybean pioneers in Illinois.
1914–Taylor buys an old pioneer-type elevator at
Camden. It is remodeled and equipped with a recleaning
and grading mill for preparation and storage of the growing
amount of seed beans. “This was perhaps the first soybean
elevator devoted exclusively to the handling and shipping of
soybeans in the U.S.”
1915 Jan.–Taylor writes his first article about soy
beans, titled “Soy beans–A coming crop,” in the Purdue
Agriculturist (p. 9-13). He discusses four advantages of
planting corn and soy beans (especially the Hollybrook
variety) together. Three photographs accompany the article–
including one of “hogging off” soybeans.
1916 fall–A second soybean day is held at the “Fouts
Bros. Farms–more acres, varieties, and experiences, and
more folks to see and talk.” Interest in the new crop is
growing.
1918–”The name Soyland was adopted for the farm
and seemed to fit.” The Fouts brothers soon find themselves
working as seedsmen, selling soybean seeds. For many years
the price had stayed around $2.00 to $2.50 a bushel, but in
1917, because of demand and shortages during World War
I, the price rose to $3.00, climbing to $5.00 in 1918, then
$6-8/bushel in 1919. “At the end of that period we were
offered $10.00 per bushel so we scoured the community for
remnants from seeding and shipped 30 bushels for $300.00.”
1920 Sept. 3–The biggest event in the history of the
soybean in America to date takes place on Taylor Fouts’
farm, Soyland. It’s “The Corn Belt Soy-bean conference,”
organized by W.A. Ostrander, of the soils and crops
department at Purdue University, and A.L. Hodgson, County
Agent at the Carroll County Farm Bureau, in co-operation
with the Fouts brothers, who planted a number of variety
test plots for the occasion; they grew 150 acres designed
for seed and hay, and planted soybeans in over 200 acres
of their corn. One thousand people attend and have a
great time. Taylor demonstrated a “small direct harvesting
machine” for soybean which he apparently developed or
invented. W.E. Riegel wrote of this machine in 1944 as a
forerunner of the combine, first used to harvest soybeans
in 1924 (in Illinois). The combine revolutionized soybean
production in America. Taylor wrote a song about soybeans,
which is sung by a quartet of local growers. Lunch includes
soybean salads and crunchy roasted and salted soybeans–”a
rare treat.” A panoramic photograph is taken showing all
attendees with the Fouts home in the background. Another
photo shows the three Fouts brothers, each wearing a hat,
coat, and tie, standing in front of the “Soyland” barn. The

National Soybean Growers’ Association is formed at this
meeting. Taylor Fouts is elected its first president and W.A.
Ostrander is elected secretary. It is unanimously agreed that a
soy bean field day be held each year as a vital activity of the
association.
1923–A 24-page mail-order seed catalog titled “Soyland
Seeds: Soybeans our specialty” is published by the “Fouts
Brothers” (company name) of Camden, Indiana. It describes
many soybean varieties that are for sale and gives details on
growing and harvesting soybeans. They also sell Michikoff
seed wheat, Victory Oats, Calico Seed Corn, and clover
seeds. By 1925 they have added Red Star fertilizer to their
product line.
1925 Sept.–Taylor writes an article titled “Putting
soybeans on the hoof,” published in the Proceedings of
the American Soybean Assoc. (p. 123-26). In late 1925
Taylor is one of four members of a committee that draws
up a constitution and by-laws for the reorganized The
National Soybean Growers’ Association, which is renamed
the “American Soybean Association” (ASA). Today it is
considered one of the world’s most powerful agricultural
commodity associations.
1927 Jan. 14–Taylor Fouts is one of the first ten Indiana
Master Farmers honored by Prairie Farmer (Indiana)
magazine. He receives the prestigious Master Farmer award
and a gold medal in a public ceremony.
1927 Nov. 28–Taylor Fouts is elected president of the
ASA for a second time. He is the second person ever elected
to the ASA presidency for two terms; the first was William J.
Morse of the USDA in 1923-24, and 1924-25. Taylor, Noah,
and Finis write a light and witty article titled “Soyland–Fouts
Bros., Camden, Indiana,” published in the Proceedings of the
American Soybean Assoc. (p. 92-97).
1928–The Fouts brothers have sold their seed business,
Soyland Seeds, with its office by the railroad tracks in
Camden, to Roy M. Caldwell and Chester Joyce, who
rename the company Soy Seed Co. Soyland Seeds’ office
had been run by Rufus Fouts (son of Finis) until his untimely
death on 25 July 1926, at age 24 years and 8 months.
1929 March 5–Taylor Fouts home (built by his father,
Solomon, in about 1876-1877) burns to the ground. In 1930
Taylor and a hired man finish building a new house on the
foundation of the old one.
1938 Feb. 24–Noah Fouts dies in Dallas, Texas, as he is
returning home from a trip to California.
1943 April 3–Finis Fouts dies in Logansport, Cass Co.
1944 Sept.–Taylor writes “Soyland saga,” published
in Soybean Digest (p. 15-16). This is the single best history
of the Fouts brothers’ pioneering work with soybeans. It
contains two good photographs and the lyrics to the song he
wrote about soybeans in 1920.
1950 Aug. 29–Taylor Fouts is honored at the 30th annual
convention of the American Soybean Association, where
he is named an honorary life member and presented a gold-
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plated medallion for his contribution to the soybean industry.
ASA’s first honorary life members were chosen in Sept. 1946
and 2-3 were named each year.
1952 Dec. 11–Taylor Fouts dies at his home near Deer
Creek, Carroll Co., Indiana. He had grown soybeans on his
farm for 49 consecutive years–longer than any other farmer
in America.
As of Oct. 1999 his son-in-law, Leo Bowman, continues
that tradition; soybeans are still being grown each year on
that farm.
As of Oct. 2012, soybeans are still being grown each
year on that farm, as part of a corn and soybean rotation.
The family farm is still a Hoosier Homestead, having been
owned by the same family for 100 years or more. Taylor’s
granddaughter, Mara Hendress, still lives in the house once
once owned by Tarlor. Dave Minich, the farmer who grows
the soybeans, has been recognized for his excellence as a
farmer both in Indiana and nationally.

An asterisk (*) at the end of the record means that SOYINFO
CENTER does not own that document. A plus after eng
(eng+) means that SOYINFO CENTER has done a partial
or complete translation into English of that document. An
asterisk in a listing of number of references [23* ref] means
that most of these references are not about soybeans or
soyfoods.
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SUBJECT/GEOGRAPHICAL INDEX BY RECORD
NUMBERS

Africa–Ghana (Gold Coast before 1957) 1347, 1362, 1366, 1367,
1370, 1371, 1374, 1380, 1382, 1383, 1388, 1389

Aburagé. See Tofu, Fried
Acidophilus soymilk or soy acidophilus milk. See Soymilk,
Fermented
Adhesives, Asphalt Sealants and Preservation Agents, Caulking
Compounds, Artificial Leather, Foam, Polyols, and Other Minor or
General–Industrial Uses of Soy Oil as a Drying Oil 610, 709
Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy
Flour) 148, 444, 467, 493, 537, 564, 565, 573, 624, 625, 632, 649,
659, 712, 855, 931, 1133
ADM. See Archer Daniels Midland Co.
ADM Agri-Industries Ltd. (Windsor, Ontario, Canada). Formerly
named Maple Leaf Monarch, and before that Maple Leaf Mills Ltd.
(Including Maple Leaf Milling). Toronto Elevators Ltd. Merged
with Maple Leaf Milling in 1962 1019, 1156

Africa–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain African country 72, 93
Africa–Introduction of Soybeans to. Earliest document seen
concerning soybeans or soyfoods in connection with (but not yet in)
a certain African country 139
Africa–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain African country
72, 93
Africa–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain African country 72, 93,
603
Africa–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain African
country 72, 93, 603
Africa–Kenya (British East Africa Protectorate from 1895.
Renamed Kenya Protectorate in 1920) 755, 807

Adventists, Seventh-day. See Seventh-day Adventists

Africa–Lesotho (Basutoland before 1966). Constitutional Monarchy
Surrounded by South Africa.. 1144

Adzuki bean. See Azuki Bean
Africa–Algeria, Democratic and Popular Republic of 190, 537, 580,
625
Africa–Angola 603
Africa–Burkina Faso (Upper Volta before 4 Aug. 1984) 1136
Africa–Congo (formerly Zaire). Officially Democratic Republic of
the Congo (DRC or DR Congo). Also known as Congo-Kinshasa.
Named Zaire from Oct. 1971 to May 1997. Named Congo Free
State from 1855-1908, Belgian Congo (Congo Belge in French)
from 1908-1960, Republic of the Congo from 1960 to 1964, then
Democratic Republic of the Congo from 1964-1971 1222
Africa–Congo Republic (Officially Republic of the Congo or
People’s Republic of the Congo. Also known as Congo-Brazzaville.
Called Middle Congo {Moyen-Congo} from about 1880 to 1960.
Part of French Equatorial Africa from 1910 to 1958) 774, 1149
Africa–Egypt. Named United Arab Republic (UAR) from 19581971 434, 792, 1250, 1312
Africa–Ethiopia (Including Eritrea in Ethiopia PDR from 1952 to
May 1993. Formerly Part of Italian East Africa) 1366, 1380, 1384
Africa–Gabon (Part of French Equatorial Africa from 1910 to 1958)
1228

Africa–Morocco, Kingdom of (Including Western Sahara. Divided
into French Morocco and Spanish Morocco from 1912-1956) 580,
1312
Africa–Mozambique (Moçambique; Portuguese East Africa before
1975) 139, 1346, 1362
Africa–Nigeria, Federal Republic of 792, 822, 835, 872, 907, 1053,
1167, 1181, 1222, 1239, 1241, 1312, 1346, 1351, 1377
Africa–South Africa, Republic of (Including four former
Homelands–Bophuthatswana, Transkei, Venda, and Ciskei). Named
Union of South Africa from May 1910 to May 1961 72, 91, 93, 116,
135, 139, 421, 434, 470, 494, 519, 646, 661, 668, 692, 740, 744,
802, 804, 822, 929, 936, 965, 1100, 1106, 1107, 1312
Africa–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 822, 1312
Africa–Tanzania, United Republic of (Formed the Bulk of German
East Africa 1895-1946. Tanganyika existed 1920-1961. Created in
1964 by Merger of Tanganyika and Zanzibar) 339, 822, 835, 852,
872
Africa–Togo (Togoland until 1914) 1136
Africa–Tunisia 190, 201, 325, 580

Africa–Gambia (The). Includes Senegambia.. 792
Africa–Uganda 755, 1312
Africa (General) 15, 379, 580, 1089, 1165, 1346, 1367, 1371, 1375,
1376, 1378, 1379, 1389, 1391, 1392

Africa–Zambia (Northern Rhodesia from 1899-1964) 135, 1163,
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1312, 1366
Africa–Zimbabwe (Southern Rhodesia from 1923-1970, Rhodesia
from 1970-79) 93, 135, 460, 506, 527, 669, 784, 872, 1184, 1185,
1186, 1312
Ag Processing Inc a cooperative (AGP) 1219, 1220, 1230, 1232

Allied Mills, Inc. (Formed 6 Aug. 1929) by the Merger of American
Milling Co. (Peoria, Illinois) and McMillen Feed Co. Maker of
Wayne Feeds 493, 510, 515, 565, 566, 630, 632, 687, 702, 918, 975,
980, 1130, 1133
All-India Research Project on Soyabean (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)

AGRI Industries, Inc. (Iowa) 1230
Agricultural Adjustment Administration (AAA). See United States
Department of Agriculture (USDA)–Agricultural Adjustment
Administration

Allis-Chalmers Manufacturing Co. (Milwaukee, Wisconsin). Made
Farm Equipment (Tractors, Combines) and Soybean Processing
Equipment (Driers, Rolling and Flaking Mills, Solvent Extraction
Units) 514, 571, 583, 614, 638, 775, 937, 941, 963, 976, 1013, 1050

Agricultural Chemistry and Engineering, Bureau. See United States
Department of Agriculture (USDA)–Bureau of Agricultural and
Industrial Chemistry

Almonds (Prunus dulcis syn. P. amygdalus)–Especially Origin and
Early History of the Almond. Including Almond Bread, Almond
Meal, and Almonds Seasoned with Soy Sauce / Tamari 27, 582

Agricultural colleges and universities, state. See Land-Grant
Colleges and Universities

Alternative medicine. See Medicine–Alternative

Agricultural Economics, Bureau of. See United States Department
of Agriculture (USDA)–Bureau of Agricultural Economics
Agricultural Experiment Stations in the United States 9, 10, 15, 16,
19, 20, 22, 24, 25, 26, 28, 30, 33, 41, 44, 45, 47, 51, 52, 53, 55, 57,
62, 65, 70, 73, 77, 79, 81, 83, 84, 90, 92, 97, 99, 101, 105, 109, 113,
117, 118, 120, 132, 141, 142, 143, 145, 149, 150, 155, 156, 158,
159, 164, 167, 168, 169, 172, 175, 177, 182, 183, 184, 188, 193,
199, 200, 202, 203, 205, 207, 208, 209, 210, 211, 215, 217, 219,
225, 229, 230, 238, 240, 241, 242, 246, 250, 252, 258, 261, 262,
263, 265, 280, 291, 294, 301, 304, 308, 314, 315, 316, 321, 327,
328, 330, 331, 337, 338, 339, 342, 343, 347, 348, 349, 351, 352,
356, 359, 361, 365, 366, 369, 371, 372, 373, 374, 377, 378, 382,
384, 385, 390, 399, 401, 403, 404, 410, 412, 414, 418, 419, 420,
423, 424, 426, 427, 432, 434, 438, 439, 440, 444, 447, 448, 455,
458, 462, 463, 464, 467, 469, 474, 476, 477, 480, 481, 483, 488,
493, 500, 502, 510, 520, 522, 523, 525, 528, 536, 537, 538, 539,
545, 550, 558, 561, 562, 576, 579, 591, 593, 606, 607, 609, 613,
621, 625, 626, 629, 630, 631, 633, 653, 664, 665, 674, 675, 677,
680, 683, 686, 687, 701, 703, 708, 710, 711, 712, 714, 724, 727,
728, 745, 747, 749, 751, 759, 772, 815, 827, 832, 833, 837, 840,
848, 850, 860, 867, 875, 883, 890, 891, 893, 894, 895, 900, 901,
902, 903, 911, 917, 925, 931, 932, 952, 960, 975, 978, 979, 983,
1017, 1028, 1030, 1035, 1047, 1055, 1068, 1129, 1130, 1134, 1139,
1154, 1164, 1174, 1201, 1247, 1279, 1296, 1301, 1310, 1344, 1395
Agricultural Research Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Research Service
(ARS)
Agronomy, soybean. See Cultural Practices, Soybean Production
Aihara, Herman and Cornellia–Their Life and Work with
Macrobiotics 1157
Alfalfa or Lucerne / Lucern (Medicago sativa) 22, 47, 57, 76, 77,
84, 93, 106, 120, 133, 160, 169, 171, 189, 193, 199, 219, 272, 296,
299, 314, 335, 366, 411, 437, 469, 488, 545, 589, 604, 656, 1201,
1281

Amaranth, Grown for Grain / Seed (Amaranthus hypochondriacus,
A. caudatus, and A. cruentus. Genus formerly spelled Amarantus)
1159
American Lecithin Corp. (Incorporated 1930), American Lecithin
Company (Re-incorporated 1934-35), and Joseph Eichberg,
President of Both 625
American Milling Co. See Allied Mills, Inc.
American Miso Co. (Rutherfordton, North Carolina) 1298
American Soy Products (Michigan). See Natural Foods Distributors
and Manufacturers in the USA–Eden Foods
American Soybean Association (ASA)–Activities in the United
States and Canada, and General Information (Headquarters in
St. Louis, Missouri. Established 3 Sept. 1920. Named National
Soybean Growers’ Association until 1925) 437, 499, 515, 630, 680,
702, 703, 773, 778, 793, 918, 930, 950, 975, 977, 982, 1001, 1094,
1108, 1130, 1132, 1165, 1252, 1350, 1356
American Soybean Association (ASA)–Activities, Offices, and
Influence in Asia 977, 1252, 1266, 1269
American Soybean Association (ASA)–Activities, Offices, and
Influence in Europe (Western and Eastern) 838
American Soybean Association (ASA)–Activities, Offices, and
Influence Worldwide (General) 1132, 1252
American Soybean Association (ASA)–American Soybean Institute
(1969-1973), an Industry-Wide Association 977
American Soybean Association (ASA)–Checkoff Programs
(Legislated / Mandatory Funding. State Programs Starting in North
Carolina in Sept. 1966, National Programs–SPARC–Starting in
1989-1991), and State Promotion Boards (Research & Promotion
Councils) 977, 1269, 1309, 1310, 1337
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American Soybean Association (ASA)–Funding and Fundraising
Before Checkoff Program or 1971. Voluntary or from USDA (FAS
or ARS) 407, 426, 977, 982
American Soybean Association (ASA)–Honorary Life Members
703, 705, 798, 875, 980, 1001, 1395
American Soybean Association (ASA)–Japanese-American
Soybean Institute (JASI) 977, 1094
American Soybean Association (ASA)–Legislative Activities 778,
977
American Soybean Association (ASA)–Meetings / Conventions
(Annual) and Meeting Sites 317, 327, 328, 367, 401, 402, 403, 407,
412, 419, 424, 426, 443, 510, 511, 517, 701, 703, 736, 773, 832,
875, 918, 940, 977, 982, 1150, 1151
American Soybean Association (ASA)–Members and Membership
Statistics 407, 426, 702, 1256
American Soybean Association (ASA)–Officers, Directors (Board),
and Special Committees 401, 402, 407, 426, 443, 473, 680, 703,
705, 736, 773, 981, 1257, 1395
American Soybean Association (ASA) or United Soybean Board–
Activities Related to Food Uses of Soybeans / Soyfoods, or Soy
Nutrition, Outside the United States (Not Including Soy Oil) 1253

Anatomy
Anderson International Corp. (Cleveland, Ohio). Manufacturer of
Expellers for Soybean Crushing, Solvent Extraction Equipment,
and Extrusion Cooking Equipment. Formerly V.D. Anderson Co.
and Anderson IBEC 344, 345, 346, 512, 515, 701, 734, 1252
Andreas Family of Minnesota and Iowa–Incl. Reuben Peter
Andreas, and his sons Albert, Glenn, Dwayne (1918-2016), and
Lowell Andreas (1922-2009) 980, 1142
APV Systems, Soya Technology Division. Named Danish Turnkey
Dairies Ltd., Soya Technology Division until 1987 (Aarhus,
Denmark; DTD / STS) 1146, 1167
Aquaculture. See Fish or Crustaceans (e.g. Shrimp) Fed Soybean
Meal Using Aquaculture or Mariculture
Archer Daniels Midland Co. (ADM) (Decatur, Illinois;
Minneapolis, Minnesota until 1969) 565, 630, 798, 799, 838, 855,
980, 1019, 1036, 1132, 1142, 1156, 1165, 1167, 1174, 1220, 1252,
1262, 1286, 1312, 1355
Argentina. See Latin America, South America–Argentina
Arkansas Grain Corp. See Riceland Foods
Arlington Experimental Farm. See United States Department of
Agriculture (USDA)–Arlington Experimental Farm

American Soybean Association (ASA)–Periodicals, Including
Soybean Digest, Proceedings of the American Soybean Assoc.,
Soybean Blue Book, Soya Bluebook, Late News, etc.. 652, 773,
832, 977, 1094, 1269

Arrowhead Mills (Hereford, Deaf Smith County, Texas).
Established in Aug. 1960 by Frank Ford. Including Arrowhead
Distributing 1011, 1229

American Soybean Association (ASA)–Soybean Council of
America (June 1956-1969). Replaced by American Soybean
Institute (Est. 11 July 1969) 838, 950, 977, 982

Asgrow (Des Moines, Iowa). Incl. Associated Seed Growers,
Inc. Acquired in Feb. 1997 by Monsanto Co. from Empresas La
Moderna, S.A. (ELM) 1039, 1044, 1099, 1250, 1256, 1257, 1274

American Soybean Association (ASA)–State Soybean Associations
and Boards (Starting with Minnesota in 1962) 977, 983, 1103, 1217,
1219, 1295, 1308

Asia, Central–Turkmenistan (Formerly Turkmen SSR, a Central
Asian Soviet Republic from 1917 to Dec. 1991) 624

American Soybean Association (ASA)–State Soybean Associations
and United Soybean Board–Activities Related to Food Uses of
Soybeans / Soyfoods, or Soy Nutrition, in the United States (Not
Including Soy Oil or Edible Oil Products) 401, 407, 515, 582, 701,
832, 1284, 1309
American Soybean Association (ASA)–Strayer. See Strayer Family
of Iowa
American Soybean Association (ASA)–United Soybean Board
(USB, Established 1991, Chesterfield, Missouri) 1218, 1220, 1231,
1269, 1277, 1284, 1334, 1361, 1388
Amino Acids and Amino Acid Composition and Content. See also
Nutrition–Protein Quality; Soy Sauce, HVP Type 621, 757, 1083,
1094, 1335

Asia, Central–Uzbekistan (Formerly Uzbek SSR, a Central Asian
Soviet Republic from 1917 to Dec. 1991) 1059
Asia, East–China–Chinese Restaurants Outside China, or Soy
Ingredients Used in Chinese-Style Recipes, Food Products, or
Dishes Outside China 344
Asia, East–China (People’s Republic of China; Zhonghua Renmin
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 81, 120,
132, 137, 148, 201, 246, 255, 266, 323, 346, 364, 379, 403, 434,
443, 444, 505, 512, 537, 538, 548, 570, 578, 580, 673, 679, 744,
766, 792, 799, 822, 825, 865, 896, 909, 941, 942, 975, 1025, 1042,
1067, 1096, 1132, 1138, 1146, 1173, 1179, 1235, 1269, 1276, 1284,
1300, 1306, 1317, 1373
Asia, East–China–Shennong / Shên Nung / Shen Nung–The
Heavenly Husbandman and Mythical Early Emperor of China 578,
732

Anatomy, soybean. See Soybean–Morphology, Structure, and
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Asia, East–China–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 822, 896
Asia, East–Chinese overseas. See Chinese Overseas, Especially
Work with Soy (Including Chinese from Taiwan, Hong Kong,
Singapore, etc.)

Asia, Middle East–Afghanistan, Islamic State of 792
Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Middle Eastern country 1045

Asia, East (General) 83, 163, 230, 363, 401, 702, 736, 802, 1036,
1257

Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Middle
Eastern country 1045

Asia, East–Hong Kong Special Administrative Region (SAR)
(British Colony until 1 July 1997, then returned to China) 132,
1146, 1254

Asia, Middle East–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Middle
Eastern country 1045

Asia, East–Japan (Nihon or Nippon) 9, 16, 20, 22, 25, 39, 41, 57,
81, 117, 120, 132, 136, 143, 148, 284, 364, 379, 403, 434, 444, 479,
489, 490, 504, 512, 536, 537, 548, 573, 580, 610, 625, 630, 670,
680, 766, 790, 792, 824, 896, 909, 941, 942, 978, 979, 1019, 1026,
1094, 1135, 1157, 1165, 1167, 1179, 1207, 1209, 1235, 1247, 1252,
1254, 1255, 1266, 1279, 1284, 1286, 1300, 1306, 1323, 1335

Asia, Middle East–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Middle Eastern country 1045

Asia, East–Japan–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 379, 479, 490, 630, 822, 896

Asia, Middle East–Iraq (al Jumhouriya al ‘Iraqia) 1045

Asia, East–Japanese overseas. See Japanese Overseas, Especially
Work with Soy

Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islami-eIrân; Persia before 1935) 977, 1067, 1112

Asia, Middle East–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 822
Asia, Middle East–Turkey (Including Anatolia or Asia Minor) 822

Asia, East–Korea (North and South; Formerly Also Spelled Corea
and Called “Chosen” by the Japanese [1907-1945]) 132, 190, 364,
379, 434, 444, 504, 536, 537, 610, 630, 789, 792, 822, 896, 909,
978, 979, 1129, 1286
Asia, East–Korea–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 379, 822, 896
Asia, East–Manchuria. See South Manchuria Railway and the South
Manchuria Railway Company (Minami Manshu Tetsudo K.K.)
Asia, East–Manchuria (Called Manchoukuo or Manchukuo by
Japanese 1932-45; The Provinces of Heilongjiang [Heilungkiang],
Jilin [Kirin], and Liaoning Were Called Northeast China after 1950)
132, 136, 137, 144, 206, 266, 298, 323, 340, 344, 346, 360, 364,
365, 369, 379, 434, 443, 444, 504, 505, 512, 536, 537, 538, 573,
580, 610, 613, 624, 630, 634, 645, 657, 670, 790, 792, 822, 1146,
1323
Asia, East–Manchuria–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 379, 630, 822
Asia, East–Mongolia (Mongol Uls; Outer and Inner Mongolia
Before 1911; Mongolian People’s Republic until 1992) 22, 148,
162, 343, 382, 434
Asia, East–Taiwan (Republic of China. Widely called by its
Portuguese name, Formosa, from the 1870s until about 1945) 132,
630, 822, 977, 1182, 1206, 1207, 1208, 1209, 1238, 1279, 1300,
1301, 1317
Asia, East–Taiwan–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 630, 822

Asia, South–Bangladesh, People’s Republic of (East Bengal [See
India] from 1700s-1947, and East Pakistan [See Pakistan] from
1947-1971) 570
Asia, South–Bhutan, Kingdom of 570
Asia, South–India (Bharat, Including Sikkim, and Andaman and
Nicobar Islands) 120, 132, 148, 196, 251, 339, 364, 379, 434, 569,
570, 741, 792, 969, 1067, 1197, 1198, 1200, 1248, 1270, 1302,
1306, 1312, 1353, 1387
Asia, South–India, Northeast / North-East. The Contiguous Seven
Sister States and Sikkim–Which are Ethnically Distinct. The States
are Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram,
Nagaland, and Tripura 132, 570
Asia, South–India. Work of the Indian Council of Agricultural
Research (ICAR), the All-India Research Project on Soyabean
(ICAR, Uttar Pradesh), and the National Research Centre for
Soybean (ICAR, Madhya Pradesh)–with Soyabeans in India 1198,
1200, 1248, 1302
Asia, South–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain South Asian country 570
Asia, South–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain South Asian
country 570
Asia, South–Introduction of Soybeans to. This document contains
the earliest date seen for soybeans in a certain South Asian country
570
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Asia, South–Introduction of Soybeans to. This document contains
the earliest date seen for the cultivation of soybeans in a certain
South Asian country 570

Associated Seed Growers, Inc. See Asgrow (Des Moines, Iowa)

Asia, South–Nepal, Kingdom of 570

AVRDC–The World Vegetable Center. Named Asian Vegetable
Research and Development Center (AVRDC) from 1971 to 2008
(Shanhua, Taiwan) 1206, 1279

Asia, South–Pakistan, Islamic Republic of (Part of British India
until 1947. Divided into West Pakistan and East Pakistan 19471971, when East Pakistan Became Independent as Bangladesh) 570
Asia, South–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 570, 1197
Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon
before 22 May 1972. Serendib was the ancient Arabic name) 132,
137, 339, 1179
Asia, Southeast (General) 120, 146, 251

Australia. See Oceania–Australia

Azuki Bean. Vigna angularis (Willd.) Ohwi & H. Ohashi. Also
called Adzuki, Aduki, Adsuki, Adzinki, Red Bean, Chinese Red
Bean, Red Mung Bean, Small Red Bean. Japanese–Kintoki,
Komame, Shôzu. Chinese–Xiaodou, Chixiaodou, Hsiao Tou [Small
Bean], Ch’ih Hsiao Tou [Red Small Bean]. Former scientific names:
Phaseolus radiatus (L.), Dolichos angularis (Willd.), Phaseolus
angularis (Willd.) Wight, or Azukia angularis (Willd.) Ohwi 14,
177, 479, 865, 1229, 1254
Bacon or bacon bits, meatless. See Meat Alternatives–Meatless
Bacon, Ham, Chorizo and Other Pork-related Products

Asia, Southeast–Indonesia (Netherland(s) Indies, Netherlands East
Indies, or Dutch East Indies before 1945) (Including Islands of
Java, Borneo, Celebes, Lesser Sunda, Moluccas, New Guinea [West
Irian], and Sumatra) 39, 132, 135, 148, 379, 434, 536, 610, 630,
744, 792, 822, 872, 896, 909, 1083, 1167, 1345

Barges used to transport soybeans. See Transportation of Mature
Soybeans to Market, Transportation of Soybeans or Soy Products to
Market by Water Using Barges, Junks, etc

Asia, Southeast–Indonesia–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 379, 630, 822, 896

Barricini Foods (Mountain Lakes, New Jersey)–Soy Ice Cream
Company. Acquired Farm Foods and Ice Bean on 31 May 1985.
Sold Farm Foods to 21st Century in 1993 1167

Asia, Southeast–Laos 148, 1279

Battle Creek Food Co. See Kellogg, John Harvey (M.D.)

Asia, Southeast–Malaysia, Federation of (Including East Malaysia
Composed of Sarawak and Sabah. British Borneo or North Borneo
from about 1881 to 1963). Federation of Malaya before 1963 434,
907

Bean curd. See Tofu
Bean curd skin. See Yuba
Bean paste. See Miso

Asia, Southeast–Myanmar / Burma. Officially Union of Myanmar
132, 569, 570, 792
Asia, Southeast–Philippines, Republic of the 379, 792, 824, 906,
1345
Asia, Southeast–Singapore (Part of the Straits Settlements [British]
from 1826 to 1946) 941
Asia, Southeast–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 822

Belleme, John. See American Miso Co. (Rutherfordton, North
Carolina)
Benni, Benne, Benniseed. See Sesame Seed
Bibliographies and / or Reviews of the Literature (Contains More
Than 50 References or Citations) 148, 379, 625, 777, 792, 896, 909,
941, 942, 989, 1004, 1012, 1013, 1041, 1051, 1061, 1074, 1077,
1083, 1164, 1177, 1196, 1207, 1303, 1358
Biloxi soybean variety. See Soybean Varieties USA–Biloxi

Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 792,
822, 1023, 1300

Binder for Sand Foundry Cores / Core Oil–Industrial Uses of Soy
Oil as a Drying Oil 363, 407, 536, 537, 564, 688, 1165

Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of
(North and South) (Divided by French into Tonkin, Annam, and
Cochinchine from 1887-1945) 132, 148, 580, 792, 1300

Biodynamic / Bio-Dynamic Farming and Gardening (General).
Closely Allied with the Natural Foods Movement 741

Asia, Transcaucasia–Georgia, Republic of (Formerly Georgian
SSR, a Transcaucasian Soviet Republic from 1921 to Dec. 1991)
750

Biographies, Biographical Sketches, and Autobiographies–See also:
Obituaries 39, 325, 645, 703, 705, 777, 798, 827, 875, 980, 982,
1070, 1132, 1154, 1165, 1231, 1281, 1296, 1395

Aspergillus oryzae. See Koji, Miso, or Soy Sauce

Biological control. See Integrated Pest Management (IPM)
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53, 76, 81
Biotechnology applied to soybeans. See Genetic Engineering,
Transgenics, Transgenic Plants and Biotechnology / Biotech

Brown rice. See Rice, Brown

Black Gram or Urd. Vigna mungo. Formerly Phaseolus mungo 1131

Brown soybeans. See Soybean Seeds–Brown

Black soybeans. See Soybean Seeds–Black, Soybean Seeds–Black
in Color

Buckeye Cotton Oil Co. See Procter & Gamble Co.

Black-eyed pea. See Cowpea–Vigna unguiculata

Building materials. See Adhesives or Glues for Plywood, Other
Woods, Wallpaper, or Building Materials

Blaw-Knox Co. (Pittsburgh, Pennsylvania). Maker of Soybean
Crushing Equipment, Especially the Rotocel 1230

Bunge Corp. (White Plains, New York). Including Lauhoff Grain
Co. (Danville, Illinois) since 1979 977, 1255, 1312, 1355

Boone Valley Cooperative Processing Association (Eagle Grove,
Iowa) 708, 754

Bureau of Crop Estimates (USDA). See United States Department
of Agriculture (USDA)–Statistical Reporting Service (SRS)

Botany–Soybean 91, 116, 132, 148, 580

Burgers, meatless. See Meat Alternatives–Meatless Burgers and
Patties

Bowen, Samuel (1732-1777)–He Introduced the Soybean to North
America in 1765. See also: (1) His Ancestors and Descendants. (2)
James Flint 1270, 1294, 1356
Boyer, Robert. See Ford, Henry
Brady Crop Cooker. See Extruders and Extrusion Cooking, Low
Cost–Brady Crop Cooker

Burlison, William Leonidas (1882-1958, Univ. of Illinois) 99, 217,
327, 328, 423, 462, 463, 493, 528, 536, 537, 538, 565, 607, 626,
630, 687, 701, 703, 708, 736, 767, 773, 832, 980, 981, 1132, 1155,
1252
Burma. See Asia, Southeast–Myanmar
Butter-beans. See Lima Bean

Bran, soy. See Fiber, Soy
Cajanus cajan. See Pigeon Pea, Pigeonpea or Red Gram
Brassica napus. See Rapeseed
Cake or meal, soybean. See Soybean Meal
Brazil. See Latin America, South America–Brazil
California. See United States–States–California
Breeding of soybeans. See Genetic Engineering, Transgenics,
Transgenic Plants and Biotechnology / Biotech, Irradiation
of Soybeans for Breeding and Variety Development, Variety
Development and Breeding
Breeding of Soybeans and Classical Genetics 423, 569, 570, 592,
764, 895, 1039, 1043, 1071, 1084, 1148, 1156, 1170, 1173, 1198,
1256

Canada 54, 76, 81, 98, 120, 134, 152, 255, 325, 403, 407, 412, 426,
446, 454, 489, 497, 510, 511, 533, 536, 555, 573, 591, 604, 659,
681, 697, 698, 701, 703, 704, 731, 762, 763, 769, 780, 795, 799,
822, 844, 875, 881, 896, 909, 910, 946, 978, 979, 981, 994, 1013,
1019, 1033, 1058, 1077, 1081, 1115, 1125, 1156, 1187, 1205, 1212,
1232, 1235, 1236, 1243, 1246, 1251, 1254, 1304, 1353
Canada. See Ontario Soybean Growers (Marketing Board)

Breeding soybeans for food uses. See Variety Development,
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans
for Food Uses

Canada soy pioneers. See Zavitz, Charles Ambrose (1863-1942)

Brew flakes, soybean. See Soy Flour or Flakes–Use in Brewing

Canada–Soybean crushers, early. See Soybean Crushers (Canada),
Early (Before 1941)

Briggs, George M. (1884-1970, Univ. of Wisconsin) 295, 316, 327,
328, 384, 401, 402, 407, 426, 701, 773, 975, 977, 980, 981

Canada–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 426, 762, 763, 822, 896, 1019, 1156

British Columbia. See Canadian Provinces and Territories–British
Columbia

Canadian Provinces and Territories–Alberta 459
Canadian Provinces and Territories–British Columbia 325, 573

Broad Bean. Vicia faba L., formerly Faba vulgaris, Mönch.
Also called Faba Bean, Fava Bean, Double Bean, Horse Bean,
Horsebean. Chinese–Candou (“silkworm bean”). Japanese–
Soramame. German–Ackerbohne, Saubohne or Buschbohne.
French–Grosse Fève, Fève de Marais, Féverole, Faverole, Gourgane

Canadian Provinces and Territories–Manitoba 325, 459, 591, 604
Canadian Provinces and Territories–New Brunswick 591
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Canadian Provinces and Territories–Northwest Territories 1205
Canadian Provinces and Territories–Nova Scotia 1205, 1353
Canadian Provinces and Territories–Ontario 54, 98, 120, 134, 152,
325, 407, 426, 489, 510, 533, 703, 704, 731, 762, 763, 769, 780,
795, 799, 844, 875, 881, 946, 978, 981, 1013, 1019, 1033, 1077,
1115, 1125, 1156, 1205, 1235, 1236, 1254, 1304
Canadian Provinces and Territories–Prince Edward Island 1081,
1205

Central Soya Co. (Fort Wayne, Indiana). Maker of Master Mix
Feeds. Acquired in Oct. 1987 by the Ferruzzi Group in Ravenna,
Italy. In 1991 became part of CSY Agri-Processing, Inc. [a holding
company], operating as a member of the Eridania / Beghin-Say
agro-industrial group, within Ferruzzi-Montedison. Acquired in
Oct. 2002 by Bunge 571, 693, 712, 726, 730, 861, 980, 1132, 1165,
1167, 1220, 1252
Centro Nacional de Pesquisa de Soja (National Soybean Research
Center, CNPS or CNPSo). See Empresa Brasiliera
Cereol. See Ferruzzi-Montedison (Italy)

Canadian Provinces and Territories–Québec (Quebec) 255, 604
Certification of soybean seeds. See Seed Certification (Soybeans)
Canadian Provinces and Territories–Saskatchewan 325, 459, 681,
1205
Canadian soybean varieties. See Soybean Varieties Canada
CanAmera Foods (Plant at Hamilton, Ontario, Canada). Includes
Maple Leaf Foods. Named Central Soya of Canada Ltd. (May
1991-March 1992). Named Canadian Vegetable Oil Products
(CVOP; Div. of Canada Packers, Hamilton, Ontario) Before the
mid-1980s. Named Canadian Vegetable Oil Processing (1942-1984)
1156
Candles, Crayons, and Soybean Wax–Industrial Uses of Soy Oil as
an Hydrogenated Oil 148, 673, 1309
Cannabis sativa. See Hemp
Carbohydrates–Dietary Fiber (Including Complex Carbohydrates,
Bran, Water-Soluble and Water-Insoluble Fiber) 14, 76
Carbohydrates (General). See also: Starch, Dietary Fiber, and
Oligosaccharides (Complex Sugars) 6, 14, 20, 65, 76
Cargill, Inc. (Minneapolis, Minneapolis) 1017, 1105, 1167, 1220,
1230
Caribbean. See Latin America–Caribbean

Ceylon. See Asia, South–Sri Lanka
Checkoff programs (state and national). See American Soybean
Association (ASA)–Checkoff Programs
Cheese. See Soy Cheese, Soy Cheese or Cheese Alternatives
Cheese, cream. See Soy Cream Cheese
Chemical / Nutritional Composition or Analysis of Seeds, Plants,
Foods, Feeds, Nutritional Components 9, 10, 14, 25, 27, 51, 52, 65,
76, 81, 97, 99, 109, 117, 120, 123, 124, 139, 140, 148, 201, 215,
289, 379, 463, 533
Chemistry and Soils, Bureau. See United States Department
of Agriculture (USDA)–Bureau of Agricultural and Industrial
Chemistry
Chemurgy, the Farm Chemurgic Movement, and the Farm
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler
McMillen, William J. Hale, and Francis P. Garvan) 430, 544, 565,
566, 590, 639, 651, 652, 654, 678, 682, 688, 747, 767, 800, 801,
1005, 1061, 1062, 1108, 1150, 1151, 1154, 1155, 1165, 1175, 1199,
1212, 1394
Chiang, soybean (from China). See Jiang–Chinese-Style Fermented
Soybean Paste

Cartoons or Cartoon Characters 679, 707, 725, 1005
Chicago Board of Trade (CBOT, organized in April 1848) 1252
Carver, George Washington (ca. 1864-1943, Tuskegee Inst.,
Alabama)–Work with Soybeans, Soyfoods, Peanuts, or Chemurgy,
and the Carver Laboratory in Dearborn, Michigan 663, 666, 667,
1005, 1150, 1151, 1154, 1192, 1199
Catsup or Catchup. See Ketchup, Catsup, Catchup, Ketchop,
Ketchap, Katchup, etc. Word Mentioned in Document

Chicago Heights Oil Co. (Chicago Heights, Illinois; Started by I.C.
Bradley and George Brett) 632, 701, 767, 918, 1133
Chickens (esp. Layers & Broilers) Fed Soybeans, Soybean Forage,
or Soybean Cake or Meal as Feed 81, 313, 522, 545, 990, 1228
China. See Asia, East–China

Cattle, Bullocks, Bulls, Steers, or Cows for Beef / Meat or
Unspecified Uses Fed Soybeans, Soybean Forage, or Soybean Cake
or Meal as Feed 41, 113, 273, 538, 539, 545

Chinese Overseas, Especially Work with Soy (Including Chinese
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 148, 255,
266, 766, 1238

Cenex. See CHS Cooperatives
Central America. See Latin America–Central America

Chinese restaurants outside China, or Chinese recipes that use
soy ingredients outside China. See Asia, East–China–Chinese
Restaurants Outside China
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Chocolate or cocoa substitute made from roasted soybeans. See Soy
Chocolate
Chronology / Timeline 741, 742, 777, 805, 1076, 1167, 1252, 1292,
1308, 1345, 1395
CHS Cooperatives, Including Cenex, Inc. and Harvest States
Cooperatives (Which Includes Honeymead) 1230

981, 982, 984, 985, 986, 987, 988, 989, 990, 992, 994, 997, 999,
1001, 1002, 1003, 1004, 1006, 1009, 1010, 1012, 1013, 1014, 1017,
1018, 1020, 1021, 1024, 1026, 1027, 1028, 1031, 1033, 1035, 1038,
1039, 1041, 1044, 1046, 1049, 1052, 1055, 1057, 1058, 1059, 1063,
1067, 1072, 1073, 1074, 1075, 1078, 1081, 1087, 1090, 1094, 1096,
1098, 1101, 1104, 1119, 1124, 1125, 1127, 1131, 1132, 1133, 1135,
1138, 1139, 1143, 1147, 1153, 1156, 1159, 1178, 1179, 1182, 1185,
1193, 1201, 1205, 1209, 1236, 1242, 1250, 1251, 1254, 1255, 1257,
1259, 1266, 1267, 1272, 1273, 1274, 1278, 1282, 1284, 1286, 1287,
1290, 1299, 1300, 1304, 1306, 1315, 1323, 1324, 1355, 1395

Chufa / Chufas (Cyperus esculentus). Also Called Earth Almond,
Tiger Nuts/Tigernut, Nut Grass, Ground Almond, Hognut, Earth
Nut, Rush Nut, Zulu Nut. French: Voandzou, Souchet. German:
Erdmandel. Italian: Cipero comestible 36

Combines or Combined Harvester-Thresher–Etymology of This
Term and its Cognates 194, 369, 391, 422, 423, 424, 438, 455, 459,
464, 634, 848, 997, 1012, 1073, 1265

Civil War in USA (1861-1865) 431, 610

Commercial Soy Products–New Products, Mostly Foods 1294

Cleaning soybean seeds. See Seed Cleaning–Especially for Food or
Seed Uses

Commercial soy sprouts. See Soy Sprouts Production–How to
Grow Soy Sprouts on a Commercial Scale

Coconut Milk and Cream. Or Coconuts Used to Flavor Soymilk,
Rice Milk, etc.. 1083

Commercial tempeh. See Tempeh Production–How to Make
Tempeh on a Commercial Scale

Coffee Creamer, Whitener or Lightener (Non-Dairy–Usually
Contains Soy) 1358

Commercial tofu. See Tofu Production–How to Make Tofu on a
Commercial Scale

Coffee, soy. See Soy Coffee

Commercial yuba. See Yuba Production–How to Make Yuba on a
Commercial Scale

Coker Pedigreed Seed Co. (Hartsville, South Carolina) 547, 689,
777, 864, 887, 1040
Cold tolerance / hardiness in soybeans. See Soybean–Physiology–
Tolerance to Cold

Commissioner of Patents, Agriculture. See United States
Department of Agriculture (USDA)–Patent Office and
Commissioner of Patents (Forerunners of USDA)
Component / value-based pricing of soybeans. See Seed Quality

Color of soybean seeds. See Seed Color (Soybeans)–Specific
Varieties), Soybean Seeds (of different colors)
Combines. Also called the Combined Harvester-Thresher in the
1920s and 1930s (Combine) 90, 194, 229, 243, 254, 276, 280, 301,
314, 321, 331, 344, 345, 346, 352, 360, 363, 365, 369, 370, 377,
379, 387, 389, 390, 391, 393, 396, 397, 405, 407, 408, 409, 417,
422, 423, 424, 425, 426, 428, 429, 433, 435, 436, 438, 440, 442,
445, 446, 448, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459,
461, 462, 463, 464, 465, 466, 467, 469, 471, 472, 474, 475, 476,
477, 483, 484, 485, 488, 491, 493, 495, 496, 497, 498, 499, 500,
502, 508, 509, 510, 512, 514, 516, 517, 518, 520, 521, 522, 523,
525, 528, 529, 536, 538, 540, 541, 546, 547, 549, 550, 551, 554,
556, 558, 560, 561, 562, 564, 566, 567, 572, 574, 576, 577, 578,
579, 582, 584, 585, 586, 589, 595, 597, 598, 600, 605, 606, 609,
610, 612, 614, 615, 617, 618, 619, 620, 622, 633, 634, 635, 636,
637, 638, 639, 640, 642, 643, 644, 648, 653, 656, 663, 666, 667,
671, 676, 678, 680, 683, 687, 690, 697, 698, 699, 701, 702, 703,
704, 705, 708, 711, 714, 715, 717, 718, 722, 724, 731, 736, 737,
745, 750, 754, 757, 759, 762, 763, 764, 765, 769, 770, 772, 773,
775, 776, 784, 790, 791, 792, 796, 797, 798, 803, 807, 814, 815,
816, 818, 819, 821, 822, 825, 826, 831, 832, 833, 834, 835, 836,
840, 843, 844, 848, 852, 853, 854, 860, 866, 872, 874, 876, 877,
878, 879, 880, 881, 882, 885, 887, 889, 890, 899, 900, 902, 909,
911, 912, 919, 924, 925, 930, 932, 940, 945, 950, 952, 953, 955,
956, 957, 960, 963, 967, 968, 970, 973, 975, 976, 978, 979, 980,

Composition of soybeans, soyfoods, or feeds. See Chemical /
Nutritional Composition or Analysis
Computer Software, Computerized Information Services, and
Modeling / Simulation Related to Soy 1047, 1048, 1111, 1112,
1113, 1114, 1115, 1116, 1121, 1123, 1160, 1162, 1164, 1172, 1271,
1311, 1329, 1360
Computerized Databases and Information Services, Information
or Publications About Those Concerning Soya 1160, 1167, 1209,
1261, 1309, 1377, 1392
Computers (General) and Computer Hardware Related to Soybean
Production and Marketing. See also: Computer Software 861, 916,
1048, 1061, 1086, 1090, 1104, 1120, 1137, 1157, 1162, 1169, 1172,
1173, 1176, 1189, 1191, 1194, 1248, 1310, 1331, 1345, 1388
Concentrated soymilk. See Soymilk, Concentrated or Condensed
(Canned, Bottled, or Bulk)
Condensed soymilk. See Soymilk, Concentrated or Condensed
(Canned, Bottled, or Bulk)
Conservation of soils. See Soil Science–Soil Conservation or Soil
Erosion
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561, 716, 1109, 1255
Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian
Cookbooks, Vegan Cookbooks 215, 326, 580, 1005, 1083, 1371,
1377
Cooperative Enterprises, Ventures, Research, or Experiments, and
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers
(USA)–Cooperative Crushers 145, 156, 175, 231, 489, 530, 533,
607, 745, 759, 798, 907, 1001, 1019, 1035, 1067, 1068, 1094, 1130,
1139, 1155, 1157, 1165, 1166, 1196, 1205, 1292, 1295, 1395
Cooperative soybean crushers. See Soybean Crushers (USA),
Cooperative
Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn
Germ Oil, Meal, Starch, and Corn Gluten 9, 10, 15, 20, 24, 25, 36,
39, 41, 57, 62, 63, 70, 74, 76, 77, 79, 83, 95, 97, 100, 106, 113, 117,
119, 120, 136, 141, 142, 143, 144, 145, 153, 157, 158, 160, 162,
163, 167, 169, 171, 173, 176, 186, 187, 189, 192, 193, 195, 198,
199, 202, 203, 205, 210, 214, 215, 216, 219, 220, 226, 230, 231,
239, 240, 243, 245, 251, 254, 255, 257, 262, 263, 268, 270, 271,
272, 273, 275, 277, 278, 280, 281, 287, 290, 293, 294, 296, 298,
299, 300, 302, 303, 307, 308, 316, 317, 318, 321, 327, 328, 333,
334, 335, 336, 339, 341, 343, 348, 361, 363, 364, 367, 369, 370,
371, 373, 376, 382, 384, 391, 395, 399, 402, 406, 407, 417, 424,
426, 430, 432, 434, 437, 448, 462, 463, 468, 469, 474, 478, 481,
482, 483, 484, 485, 487, 493, 500, 501, 518, 520, 522, 536, 545,
553, 554, 562, 567, 594, 621, 633, 649, 662, 674, 676, 695, 701,
702, 703, 705, 716, 727, 736, 777, 798, 800, 825, 840, 875, 918,
977, 978, 979, 1001, 1012, 1037, 1108, 1130, 1159, 1165, 1174,
1199, 1208, 1227, 1228, 1237, 1239, 1241, 1268, 1279, 1281, 1287,
1288, 1291, 1292, 1298, 1306, 1355, 1394

Cottonseeds / Cotton Seeds–Etymology of These Terms and Their
Cognates/Relatives in English 62
Cottonseeds / Cottonseed. Previously Spelled Cotton Seeds / Seed
28, 47, 63, 158, 360, 493, 990, 1045
Cover Crop, Use of Soybeans as. See also: Intercropping 80, 95,
115, 155, 185, 187, 205, 241, 289, 420, 447, 593, 903
Cowpea / Cowpeas / Black-Eyed Peas–Etymology of These Terms
and Their Cognates / Relatives in Various Languages 95, 119
Cowpea or Black-Eyed Pea. Vigna unguiculata (L.) Walp. Formerly
spelled Cow Pea. Also called Blackeye Pea, Cowpeas, Pea Bean,
Yardlong Cowpea. Chinese: Jiangdou. Previous scientific names:
Vigna sinensis (L.) (1890s-1970s), Vigna catjang (1898-1920),
Vigna Katiang (1889) 15, 16, 17, 22, 34, 36, 39, 47, 53, 55, 65, 70,
71, 76, 77, 79, 81, 82, 84, 92, 93, 95, 97, 98, 99, 103, 104, 106, 107,
110, 113, 117, 119, 120, 128, 131, 132, 133, 135, 139, 143, 144,
145, 148, 158, 160, 162, 164, 169, 172, 173, 175, 177, 186, 189,
195, 199, 202, 205, 214, 217, 223, 227, 228, 229, 230, 238, 243,
249, 251, 261, 274, 277, 279, 280, 298, 305, 314, 320, 321, 332,
333, 339, 361, 378, 382, 411, 424, 434, 441, 448, 463, 500, 520,
545, 708, 936, 1131, 1156, 1395
Cows / Cattle for Dairy Milk and Butter Fed Soybeans, Soybean
Forage, or Soybean Cake or Meal as Feed 9, 25, 36, 39, 41, 53, 57,
62, 73, 77, 83, 84, 120, 167, 195, 210, 214, 216, 262, 270, 363, 378,
414, 487
Crayons. See Candles, Crayons, and Soybean Wax

Cornell University (Ithaca, New York), and New York State
Agric. Experiment Station (Geneva, NY)–Soyfoods Research &
Development 1270, 1279

Cream, soymilk. See Soymilk Cream

Costs and/or Profits / Returns from Producing Soybeans 41, 97,
113, 188, 361, 427, 516, 586, 727

Crop Rotation Using Soybean Plants for Soil Improvement 74, 81,
99, 142, 145, 157, 162, 163, 164, 171, 175, 177, 187, 189, 193, 195,
199, 205, 210, 230, 294, 299, 307, 314, 317, 321, 327, 328, 348,
369, 376, 378, 382, 405, 426, 427, 469, 478, 483, 533, 562, 566,
569, 570, 590, 601, 602, 603, 672, 701, 709, 711, 720, 728, 731,
744, 745, 767, 802, 844, 874, 893, 894, 896, 909, 929, 936, 951,
954, 973, 990, 1034, 1136, 1166, 1181, 1228, 1257, 1356, 1395

Cottage cheese, non-dairy. See Dairylike Non-dairy Soy-based
Products, Other
Cotton Cloth, Fabric, Textile, Yarn, Fibers or Raw Cotton in Bales,
All from the Boll of the Cotton Plant (Gossypium sp. L.) 81
Cotton Plant and Crop (Gossypium sp. L.). See also Cottonseed Oil,
Cake, and Meal 1, 139, 549, 717, 840, 873, 874, 990
Cottonseed and Cotton (Gossypium sp. L.). See also Cottonseed
Oil, Cake, and Meal 15
Cottonseed Meal and Cake (Defatted). Previously Spelled CottonSeed Cake 21, 25, 47, 62, 63, 65, 77, 120, 150, 193, 194, 199, 220,
226, 243, 249, 261, 289, 299, 322, 401, 537, 538, 549, 554, 621,
1156
Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil
193, 194, 230, 264, 344, 345, 346, 359, 360, 536, 537, 538, 549,

Creamer or soy cream for coffee. See Coffee Creamer / Whitener

Cropping Systems: Intercropping, Interplanting, Mixed Cropping
or Mixed Planting (Often Planted in Alternating Rows with Some
Other Crop) 62, 81, 83, 85, 148, 176, 177, 205, 214, 219, 243, 265,
287, 306, 364, 376, 382, 410, 411, 434, 462, 463, 488, 505, 512,
520, 536, 538, 555, 562, 567, 625, 662, 707, 725, 792, 977, 978,
979, 1042, 1306
Crown Iron Works Co. (Minneapolis, Minnesota). Maker of
Soybean Processing Equipment. Acquired by CPM (Formerly
California Pellet Mill, Waterloo, Iowa) on 16 Aug. 2007 1345
Crushing, soybean–equipment manufacturers. See Allis-Chalmers,
Anderson International Corp., Blaw-Knox Co. and Rotocel, Crown
Iron Works Co., French Oil Mill Machinery Co.
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Dawa-dawa. See Natto–Soybean Dawa-dawa
CSY Agri-Processing, Inc. See Central Soya Co. (Fort Wayne,
Indiana)
Cultural Practices, Cultivation & Agronomy (Including Crop
Management, Erosion, Planting, Seedbed Preparation, Water
Management / Irrigation) 2, 4, 5, 6, 11, 12, 13, 20, 22, 25, 26, 27,
28, 39, 41, 42, 50, 54, 56, 57, 58, 59, 63, 64, 65, 73, 79, 81, 83, 84,
88, 89, 92, 95, 97, 109, 110, 116, 117, 120, 123, 124, 125, 128, 134,
135, 137, 139, 140, 142, 143, 145, 146, 148, 152, 157, 159, 161,
162, 163, 167, 169, 171, 172, 174, 175, 176, 177, 178, 182, 187,
188, 189, 190, 191, 193, 195, 197, 199, 201, 202, 203, 205, 206,
210, 211, 213, 214, 215, 216, 217, 219, 230, 233, 234, 235, 236,
237, 241, 242, 244, 249, 251, 261, 262, 265, 267, 272, 273, 274,
275, 276, 277, 278, 279, 280, 282, 290, 293, 294, 295, 297, 298,
299, 301, 303, 307, 308, 309, 313, 314, 316, 318, 319, 320, 321,
322, 324, 325, 333, 334, 335, 339, 340, 343, 347, 348, 349, 356,
364, 366, 367, 368, 369, 376, 378, 382, 383, 384, 385, 386, 399,
410, 414, 417, 423, 427, 432, 434, 437, 448, 450, 468, 469, 474,
475, 478, 481, 482, 483, 488, 500, 513, 520, 522, 531, 532, 533,
534, 535, 545, 549, 550, 553, 554, 555, 564, 566, 567, 586, 593,
599, 601, 602, 603, 607, 610, 626, 629, 651, 654, 661, 669, 678,
692, 707, 710, 718, 724, 725, 726, 730, 739, 740, 744, 748, 750,
752, 757, 758, 768, 780, 792, 793, 795, 800, 808, 818, 820, 824,
829, 834, 835, 837, 840, 841, 844, 847, 853, 854, 857, 865, 867,
869, 870, 872, 883, 896, 904, 907, 909, 925, 926, 929, 936, 937,
943, 948, 950, 953, 958, 965, 969, 991, 1029, 1032, 1042, 1045,
1066, 1068, 1077, 1087, 1089, 1126, 1139, 1149, 1156, 1163, 1168,
1169, 1171, 1182, 1188, 1198, 1200, 1206, 1222, 1228, 1235, 1244,
1246, 1265, 1296, 1370, 1391
Cultures of nitrogen fixing bacteria for soybeans. See Nitrogen
Fixing Cultures

Dawson Mills (Dawson, Minnesota) (Tri-County Soy Bean Cooperative Association until 1969) and Dawson Food Ingredients
(from 1974)–Cooperative 981, 1230
Death certificates. See Obituaries, Eulogies, Death Certificates, and
Wills
Delphos Grain & Soya Products Co. (Delphos, Ohio) 773
Delsoy Products, Inc. (Dearborn, Michigan). Soy Protein Company.
Renamed Whitehouse Products in 1963. Purchased by C.J. Christoff
& Sons in 1983 (Lowell, Michigan). Renamed Chadalee Farms,
Inc.. 666, 1150, 1151, 1154, 1358
Demos, Steve. See White Wave, Inc. (Boulder, Colorado)
Detergents or soaps made from soy oil. See Soaps or Detergents
DE-VAU-GE Gesundkostwerk GmbH (Lueneburg, Germany) 1167
Developing countries, soybean production in. See Tropical and
Subtropical Countries, Soybean Production in (Mostly in
Development, sustainable. See World Problems–Sustainable
Development and Growth
Diabetes and Diabetic Diets 148, 251, 364, 493, 533, 537, 555, 573,
625, 682
Diamond, Holton W. “Rex” 1358
Dies, Edward Jerome (1891-1979) 565, 630, 732, 777, 980

Cyperus esculentus. See Chufa. Also Called Earth Almond, Tiger
Nuts, etc.
Dairy alternatives (soy based). See Coffee Creamer / Whitener or
Cream Alternative, Soy Cheese–Non-Fermented, Soy Cheese or
Cheese Alternatives, Soy Cream Cheese, Soy Pudding, Custard,
Parfait, or Mousse, Soy Yogurt, Soymilk, Soymilk, Fermented,
Soymilk, Fermented–Soy Kefir, Tofu (Soy Cheese), Whip Topping
Dairylike Non-dairy Soy-based Products, Other (Cottage Cheese,
and Icing). See also Non-dairy Whip Topping, Soy Ice Cream,
Soy Yogurt, Soy Cheese, Cream Cheese or Cheesecakes, Coffee
Creamer / Whitener or Cream, and Sour Cream 1070, 1358
Daitokuji / Daitoku-ji natto. See Daitokuji Fermented Black
Soybeans–from Japan
Daitokuji Fermented Black Soybeans–from Japan. In Japan called
Daitokuji Natto or Daitoku-ji Natto 941, 942
Dammann & Co. (San Giovanni a Teduccio {near Naples}, Italy)
132
Dannen Mills (St. Joseph, Missouri). Sold (Oct. 1963) to Farmers
Union Cooperative Marketing Assoc. (CMA) in Kansas City 1230

Diesel Fuel, SoyDiesel, Biodiesel–Interchem Industries,
Inc., Interchem Environmental, Inc., Midwest Biofuels, Ag
Environmental Processing (AEP), Bill Ayres and Doug Pickering.
Pioneer Biodiesel Makers and Marketers in the USA 1211, 1214,
1218, 1220, 1233, 1332
Diesel Fuel, SoyDiesel, Biodiesel–Kenlon Johannes, Pioneer in the
USA 1219, 1220, 1231
Diesel Fuel, SoyDiesel, Biodiesel, or Artificial Petroleum (Made
from Methyl Esters of Soybean Oil) 565, 673, 706, 1095, 1100,
1102, 1103, 1105, 1106, 1107, 1109, 1128, 1140, 1145, 1210, 1211,
1214, 1215, 1216, 1217, 1218, 1219, 1220, 1221, 1223, 1224, 1226,
1227, 1231, 1233, 1234, 1249, 1309, 1328, 1332, 1334, 1337, 1338,
1339, 1343, 1345, 1356, 1359, 1365
Diesel, soy. See National Biodiesel Board
Directories–Soybean Processors (Including Soyfoods
Manufacturers), Researchers, Conference Attendees, and Other
Names and Addresses Related to Soyfoods, Vegetarianism,
Macrobiotics, etc. See also Directories–Japanese American in USA
1083, 1312, 1355
Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See
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also: Nematode Disease Control 9, 57, 90, 132, 251, 309, 343, 371,
434, 479, 490, 567, 610, 707, 725, 744, 762, 763, 792, 815, 818,
854, 862, 868, 887, 909, 950, 969, 974, 978, 979, 1027, 1039, 1077,
1085, 1120, 1124, 1131, 1139, 1156, 1190, 1200, 1207, 1238, 1267,
1361, 1379, 1391
Diseases, pests, and other types of injury, plant protection from. See
Plant Protection from Diseases, Pests and Other Types of Injury
(General)
Diseases, plant protection from. See Soybean Rust

Eastern Foods, Inc. See Mainland Express (Spring Park, Minnesota)
Economic Research Service of USDA. See United States
Department of Agriculture (USDA)–Economic Research Service
(ERS)
Economics of soybean production and hedging. See Marketing
Soybeans
Edamamé. See Green Vegetable Soybeans, Green Vegetable
Soybeans–Edamamé

District of Columbia. See United States–States–District of
Columbia
Diversity, Genetic. See Soybean–Genetic Diversity, Variability and
Population Structure
Documents with More Than 20 Keywords 20, 25, 39, 41, 57, 63,
65, 70, 79, 81, 83, 91, 95, 97, 99, 106, 109, 117, 120, 123, 132, 133,
137, 139, 141, 142, 143, 145, 146, 148, 163, 167, 169, 172, 175,
177, 193, 194, 199, 205, 210, 215, 217, 219, 230, 240, 241, 243,
251, 255, 261, 262, 266, 280, 294, 295, 298, 299, 316, 321, 325,
327, 328, 342, 343, 356, 359, 363, 364, 365, 366, 369, 370, 371,
378, 379, 382, 384, 385, 388, 401, 403, 407, 420, 423, 426, 434,
436, 444, 459, 462, 463, 469, 488, 493, 512, 532, 533, 536, 537,
538, 540, 549, 554, 555, 561, 564, 565, 570, 573, 580, 603, 607,
610, 624, 625, 626, 630, 680, 687, 695, 701, 702, 703, 705, 707,
725, 744, 766, 773, 792, 822, 861, 896, 909, 941, 942, 975, 977,
978, 979, 980, 981, 982, 1005, 1019, 1025, 1036, 1070, 1083, 1094,
1108, 1130, 1132, 1156, 1165, 1167, 1179, 1230, 1238, 1252, 1279,
1296, 1306, 1312, 1355, 1395

Eden Foods, Inc. (Clinton, Michigan; Founded 4 Nov. 1969) and
American Soy Products (Saline, Michigan; Founded Aug. 1986)
1157
Edible or food-grade soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible Soybeans
Edmondson, J.B. “Ben” (1846-1929). Soybean Pioneer in Indiana,
and in Hendricks County, Indiana 431, 475, 483, 702, 980, 981
Efficiency of animals in converting feeds into human foods. See
Feeds–Efficiency
Efficiency of plants vs. animals in producing food. See
Vegetarianism–Efficiency of Plants... in Producing Food
Egypt. See Africa–Egypt
Eichberg, Joseph. See American Lecithin Corp.

Domestication of the soybean. See Origin, Domestication, and
Dissemination of the Soybean (General)

Elizabeth City Oil and Fertilizer Co. (Elizabeth City, North
Carolina; 1915) 165, 166, 747, 931, 1132, 1141

Dorsett, Palemon Howard (1862-1943, USDA) 252, 253, 443, 479,
490, 504, 505, 766, 789, 978, 979, 1155, 1316

Embargoes, tariffs, duties. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums

Dorsett-Morse Expedition to East Asia (Feb. 1929 to Feb. 1931)
479, 490, 504, 505, 789, 978, 979, 1316
Douchi or doushi or dow see or dowsi. See Fermented Black
Soybeans
Drackett Co. (The) (Cincinnati and Sharonville [or Evendale],
Ohio) 1005, 1036, 1108, 1165, 1212

Empresa Brasileira de Pesquisa Agropecuaria (Brazilian Enterprise
for Research on Management of Land for Animal Production;
EMBRAPA) (Brazil). Established 26 April 1973. Includes Centro
Nacional de Pesquisa de Soja (National Soybean Research Center;
CNPS or CNPSo) 1242, 1255, 1388
Energy, renewable, from soybeans. See Diesel Fuel, SoyDiesel,
Biodiesel, or Artificial Petroleum

Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole
England. See Europe, Western–United Kingdom
Drying of soybeans. See Storage of Seeds
DTD–Danish Turnkey Dairies. See APV Systems, Soya Technology
Division
DuPont (E.I. Du Pont de Nemours & Co., Inc.) and DuPont
Agricultural Enterprise / Products (Wilmington, Delaware).
Formerly spelled Du Pont 647, 894, 913, 927, 958, 971, 1165, 1266

Enzyme active soy flour. See Soy Flour, Grits, and Flakes–Enzyme
Active
Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called
Lipoxidase) and Its Inactivation 1165, 1312
Enzymes Produced During Fermentations Involving Tempeh, Natto,
Fermented Tofu, or Fermented Black Soybeans 148

Earliest document seen... See Historical–Earliest Document Seen

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 803
Equipment for making tofu. See Tofu Equipment
Equipment for soybean crushing–manufacturers. See Anderson
International Corp., Blaw-Knox Co. and Rotocel, Crown Iron
Works Co., French Oil Mill Machinery Co.
Erewhon (Boston, Massachusetts). Founded April 1966 by Aveline
and Michio Kushi in Boston. Merged with U.S. Mills in 1986 1292
Erosion of soils. See Soil Science–Soil Conservation or Soil
Erosion
Etymology. See the specific product concerned (e.g. soybeans, tofu,
soybean meal, etc.)
Etymology of the Words “Soya,” “Soy,” and “Soybean” and their
Cognates / Relatives in Various Languages 22, 25, 39, 41, 65, 109,
120, 123, 132, 162, 163, 175, 193, 196, 251, 255, 266, 340, 400,
434, 482, 510, 511, 533, 567, 701, 865, 1168
Europe, Eastern–Bulgaria 580, 625, 630, 792, 1051
Europe, Eastern–Croatia (Hrvatska; Declared Independence from
Yugoslavia on 21 June 1991; Includes Istria or Istrian Peninsula and
Rijeka (formerly Fiume)) 191
Europe, Eastern–Czech Republic (Ceská Republika; Including
Bohemia or Cechy, and Moravia or Morava. From 1918 until 1
Jan. 1993, Western Part of Czechoslovakia, which also included
Slovakia or Slovensko) 148, 1249
Europe, Eastern–Czechoslovakia (From 1918 until 1 Jan. 1993;
then divided into The Czech Republic [formerly Bohemia and
Moravia], and Slovakia [officially “The Slovak Republic”]) 792,
1249

Europe, Eastern–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 580, 822, 896
Europe, Eastern–Ukraine (Ukrayina; Formerly Ukranian SSR, a
Soviet Republic from 1917 to Dec. 1991) 148, 325, 580, 624, 625,
750, 797, 1250
Europe, Eastern–USSR (Union of Soviet Socialist Republics or
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist
on 26 Dec. 1991) 434, 504, 529, 553, 580, 624, 625, 630, 733, 737,
746, 750, 790, 792, 797, 822, 896, 897, 908, 909, 973, 1007, 1051,
1059, 1067, 1117, 1132, 1232, 1340, 1345
Europe, Eastern–Yugoslavia. Existed from 1918 to Jan. 1992.
Composed of Serbia / Servia, Croatia, Bosnia and Herzegovina,
Slovenia, Macedonia, and Montenegro. Included Carnaro, Fiume /
Rijeka / Rieka 1947-1992; Formerly Also Spelled Jugoslavia. See
also Serbia and Montenegro 625, 630, 792, 822, 838, 1178
Europe–European Union (EU) or European Economic Community
(EEC; also known as the Common Market), renamed the European
Community (Headquarters: Brussels, Belgium) 1067, 1251
Europe, Western 25, 120, 123, 359, 364, 426, 578, 792, 1282, 1299,
1300, 1340
Europe, Western–Austria (Österreich) was independent before 8
June 1876 when the dual monarchy was formed. As the AustroHungarian Empire began to break up, the Republic of Austria
declared independence on 12 Nov. 1918 531, 534, 535, 537, 580,
603, 608, 746, 792, 799, 838, 1210, 1211, 1249
Europe, Western–Austria-Hungary (Austro-Hungarian Empire).
Officially Dissolved on 12 Nov. 1918 2, 4, 5, 6, 8, 11, 12, 25, 27,
116, 132, 148, 190, 191, 201

Europe, Eastern (General) 1067
Europe, Western–Belgium, Kingdom of 379, 1222
Europe, Eastern–Hungary (Magyar Köztársaság) 2, 5, 11, 12, 25,
116, 148, 386, 434, 624, 625, 746, 792, 1118
Europe, Eastern–Moldova (Moldavia until Aug. 1991; Formerly
Moldavian SSR, a Soviet Republic from 1917 to 26 Dec. 1991)
580, 624, 625, 746, 750, 1059

Europe, Western–Denmark (Danmark; Including the Province of
Greenland [Kalaallit Nunaat]) 144, 537
Europe, Western–France (République Française) 7, 126, 132, 148,
190, 201, 266, 325, 434, 524, 537, 580, 603, 625, 673, 706, 733,
739, 748, 774, 799, 1136, 1149, 1228

Europe, Eastern–Poland 580, 792
Europe, Eastern–Romania (Including Moldavia and Bessarabia until
1940-44). Also spelled Rumania 580, 624, 625, 746, 792

Europe, Western–Germany (Deutschland; Including East and West
Germany, Oct. 1949–July 1990) 27, 75, 81, 132, 169, 214, 344, 345,
346, 379, 537, 555, 580, 624, 625, 679, 741, 746, 861, 977, 1037,
1094, 1165, 1167, 1211, 1255, 1257, 1345

Europe, Eastern–Russian Federation (Russia); Formerly Russian
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 13, 132,
148, 190, 434, 529, 580, 624, 737, 746, 750, 1117, 1132, 1250,
1348

Europe, Western–Ireland, Republic of (Éire; Also Called Irish
Republic) 1050

Europe, Eastern–Slovakia (Slovak Republic, or Slovensko; Eastern
Part of Czechoslovakia from 1918 until 1 Jan. 1993) 5, 12, 1249
Europe, Eastern–Slovenia (Slovenija; Declared Independence from
Yugoslavia on 21 June 1991) 201, 625, 1178

Europe, Western–Italy (Repubblica Italiana) 88, 89, 132, 190, 214,
379, 434, 537, 580, 625, 649, 822, 838, 1220, 1251
Europe, Western–Netherlands, Kingdom of the (Koninkrijk der
Nederlanden), Including Holland 144, 148, 379, 536, 537, 610, 630,
792, 1165
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Europe, Western–Norway, Kingdom of (Kongeriket Norge) 132,
1286

Extru-Tech, Inc. See Extruder / Extrusion Cooker Manufacturers–
Wenger International, Inc.
Faba bean or fava bean. See Broad Bean (Vicia faba)

Europe, Western–Portugal (República Portuguesa; Including Macao
/ Macau {Until 1999} and the Azores) 139, 603
Europe, Western–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 822
Europe, Western–Spain, Kingdom of (Reino de España) 15, 1067,
1220
Europe, Western–Sweden, Kingdom of (Konungariket Sverige)
537, 790, 792, 1211

Fairchild, David (1869-1954). In 1897 founded Section of Foreign
Seed and Plant Introduction. After March 1901, Renamed Office of
Foreign Seed and Plant Introduction, then Office of Foreign Plant
Introduction, then Division of Foreign Plant Introduction 766
Family history. See Genealogy and Family History
FAO. See United Nations (Including UNICEF, FAO, UNDP,
UNESCO, and UNRRA) Work with Soy
Farbenindustrie, I.G. See IG Farben

Europe, Western–Switzerland (Swiss Confederation) 741, 1211
Europe, Western–United Kingdom of Great Britain and Northern
Ireland (UK–Including England, Scotland, Wales, Channel Islands,
Isle of Man, Gibraltar) 81, 91, 136, 266, 537, 538, 555, 569, 755,
1013, 1167, 1175, 1187, 1270
Evans Seed Co. (West Branch, Ogemaw County, Michigan) and Mr.
Edward Ellsworth Evans (1864-1928) 65, 79, 81, 83, 327, 328, 702
Expellers. See Soybean Crushing–Equipment–Screw Presses and
Expellers
Experiment Stations, Office of. See United States Department of
Agriculture (USDA)–Office of Experiment Stations
Experiment stations (state) in USA. See Agricultural Experiment
Stations in the United States
Explosions or fires. See Soybean Crushing–Explosions and/or Fires
in Soybean Solvent Extraction Plants
Explosives Made from Soy Oil or Glycerine–Industrial Uses of Soy
Oil as a Non-Drying Oil 251, 363, 364, 493, 540, 573, 625, 632,
649, 676
Exports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Exported
Extruder / Extrusion Cooker Manufacturers–Wenger International,
Inc. (Kansas City, Missouri; Sabetha, Kansas), Incl. Extru-Tech,
Inc.. 1056, 1080, 1352
Extruders and Extrusion Cooking, Low Cost–Brady Crop Cooker,
Thriposha, etc.. 995, 996, 1000, 1016, 1056, 1079, 1352
Extruders and Extrusion Cooking: Low Cost Extrusion Cookers
(LECs) 1079
Extruders and Extrusion Cooking, Low Cost–Including Triple “F”
Inc., Insta-Pro International, Soy Innovations International, and
Heartland Agri Partners, LLC 1056, 1079, 1080, 1250, 1348, 1352,
1355

Farm Food Co. (San Rafael, then San Francisco, California), Farm
Foods, and Farm Soy Dairy (Summertown, Tennessee). Div. of
Hain Food Group (Uniondale, New York). Merged with Barricini
Foods on 31 May 1985. Acquired by 21st Century Foods from
Barracini Foods in mid-1993 1064, 1167
Farm machinery. See Tractors
Farm Machinery–Etymology of Related Terms and Their Cognates
1, 3, 14, 17, 18, 20, 21, 23, 25, 26, 29, 30, 31, 37, 39, 40, 54, 71, 83,
91, 141, 143, 175, 178, 224, 244, 257, 262, 278, 280, 281, 282, 422,
459, 488, 495, 577, 657, 715, 811, 898
Farm (The) (Summertown, Tennessee). See also Soyfoods
Companies (USA)–Farm Food Co.. 1064, 1083, 1167
Far-Mar-Co, Inc. (A Cooperative; Hutchinson, Kansas). Created
on 1 June 1968 by the merger of four regional grain cooperatives
including Farmers Union Cooperative Marketing Assn., which had
owned the former Dannen soybean crushing plant in St. Joseph,
Missouri, since Sept. 1963. Parts later sold to PMS Foods, Inc..
1165
Farmers Union Grain Terminal Association (GTA). Established in
1938 in St. Paul, Minnesota 941
Farming and gardening, biodynamic. See Biodynamic / BioDynamic Farming and Gardening (General)
Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt
Glues or the Curing Component of Epoxy Glues)–Industrial Uses of
Soy Oil 564, 654, 709
Fearn, Dr. Charles E. (-1949), and Fearn Soya Foods / Fearn
Natural Foods 555, 625, 1167
Feed manufacturing companies. See Ralston Purina Company
Feeds and Feedstuffs–General 4
Feeds–Efficiency of Animals in Converting Feeds into Human
Foods 990
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Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean
Plants, Foliage and Immature Seed Included) 1, 14, 20, 22, 25, 26,
30, 36, 39, 41, 43, 47, 48, 50, 55, 56, 57, 58, 59, 60, 63, 64, 65, 66,
67, 70, 71, 72, 74, 77, 82, 83, 91, 93, 94, 95, 98, 99, 100, 105, 106,
107, 109, 110, 116, 117, 119, 120, 123, 124, 133, 134, 139, 141,
142, 143, 145, 148, 149, 153, 160, 161, 162, 163, 164, 167, 169,
171, 172, 174, 175, 177, 178, 181, 182, 183, 186, 189, 193, 194,
195, 197, 199, 202, 205, 210, 211, 213, 215, 217, 219, 221, 223,
229, 233, 238, 240, 241, 242, 243, 251, 255, 257, 261, 262, 267,
268, 270, 271, 272, 274, 280, 289, 290, 293, 294, 296, 298, 299,
300, 301, 303, 309, 314, 316, 317, 321, 324, 326, 327, 328, 335,
339, 343, 347, 355, 362, 364, 365, 366, 367, 369, 370, 373, 376,
378, 380, 382, 384, 385, 395, 398, 400, 401, 402, 406, 410, 411,
414, 420, 423, 424, 426, 427, 431, 432, 434, 437, 439, 444, 447,
448, 455, 460, 462, 463, 474, 475, 483, 484, 485, 487, 488, 492,
502, 506, 507, 516, 520, 522, 532, 533, 536, 537, 539, 545, 547,
548, 550, 555, 562, 567, 573, 578, 579, 586, 590, 591, 593, 603,
604, 611, 621, 626, 633, 661, 683, 701, 707, 725, 740, 786, 792,
854, 940, 975, 976, 1350
Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 16, 24,
33, 79, 82, 90, 97, 113, 126, 134, 137, 159, 187, 197, 198, 206, 220,
230, 234, 235, 236, 237, 269, 276, 278, 285, 287, 289, 297, 307,
313, 333, 340, 341, 360, 368, 406, 432, 460, 489, 500, 579, 580,
604, 669, 750, 807, 1056, 1174
Feeds / Forage from Soybean Plants–Pasture, Grazing or Foraging
25, 39, 41, 63, 74, 100, 107, 109, 116, 120, 123, 132, 139, 143, 145,
153, 167, 172, 177, 186, 193, 210, 217, 219, 221, 230, 233, 241,
242, 251, 257, 262, 280, 305, 339, 342, 364, 370, 371, 401, 418,
420, 434, 444, 488, 533, 536, 567, 707, 725, 752, 825, 1306
Feeds / Forage from Soybean Plants–Pastures & Grazing–Hogging
Down / Off, Pasturing Down, Grazing Down, Lambing Down / Off,
and Sheeping-Down / Off 25, 41, 63, 70, 81, 100, 107, 116, 120,
132, 153, 163, 164, 167, 169, 171, 172, 176, 186, 189, 193, 194,
195, 205, 210, 217, 230, 242, 257, 271, 273, 275, 280, 287, 294,
299, 300, 321, 343, 348, 361, 363, 369, 370, 373, 376, 384, 385,
399, 401, 411, 448, 484, 485, 487, 599, 701, 736, 978, 979, 1205,
1306, 1395
Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a
Silo 9, 10, 14, 15, 19, 20, 25, 28, 30, 32, 36, 40, 51, 52, 54, 55, 62,
64, 65, 66, 67, 68, 69, 70, 71, 76, 77, 78, 81, 83, 85, 86, 87, 91, 93,
100, 106, 109, 116, 120, 123, 124, 125, 133, 135, 141, 142, 143,
144, 145, 149, 150, 158, 160, 163, 167, 169, 170, 171, 173, 175,
177, 178, 182, 183, 193, 194, 203, 205, 210, 215, 216, 219, 221,
240, 241, 242, 249, 251, 263, 271, 273, 275, 288, 293, 294, 296,
299, 300, 302, 308, 309, 310, 316, 317, 318, 321, 322, 324, 328,
336, 343, 347, 348, 362, 364, 365, 366, 367, 369, 370, 371, 376,
382, 384, 385, 400, 410, 418, 420, 434, 444, 447, 463, 505, 512,
520, 527, 531, 532, 533, 534, 535, 557, 567, 608, 616, 621, 634,
635, 636, 637, 661, 674, 707, 708, 725, 773, 804, 871, 936, 978,
979, 1017
Feeds / Forage from Soybean Plants–Soilage and Soiling (Green
Crops Cut for Feeding Confined Animals) 22, 25, 53, 65, 73, 76, 84,
93, 100, 109, 116, 141, 143, 145, 167, 193, 194, 210, 214, 215, 217,
219, 242, 251, 262, 339, 367, 418, 444, 533, 567, 978, 979

Feeds / Forage from Soybean Plants–Straw (Stems of Whole Dried
Soybean Plants). Also Fertilizing Value, Other Uses, Yields, and
Chemical Composition 27, 65, 143, 148, 188, 202, 215, 217, 227,
228, 240, 251, 261, 321, 364, 365, 377, 387, 395, 422, 427, 438,
439, 459, 462, 463, 465, 467, 469, 488, 492, 512, 533, 537, 538,
555, 575, 577, 702, 707, 725, 824
Feeds Made from Soybean Meal (Defatted) 148, 194, 202, 436,
448, 493, 545, 580, 721, 861, 990
Feeds–Soybeans, soybean forage, or soy products fed to various
types of animals. See The type of animal–chickens, pigs, cows,
horses, etc.
Fermented Black Soybean Extract (Shizhi / Shih Chih), and
Fermented Black Soybean Sauce (Mandarin: Shiyou / Shih-yu.
Cantonese: Shi-yau / Si-yau / Seow. Japanese: Kuki-jiru). See also
Black Bean Sauce 266
Fermented Black Soybeans–Whole Soybeans Fermented with
Salt–Also called Fermented Black Beans, Salted Black Beans,
Salty Black Beans, Black Fermented Beans, Black Beans, Black
Bean Sauce, Black Bean and Ginger Sauce, Chinese Black Beans,
Preserved Black Beans or Preserved Chinese Black Beans. In
Chinese (Mandarin): Shi, Doushi, or Douchi (pinyin), Tou-shih,
Toushih, or Tou-ch’ih (Wade-Giles). Cantonese: Dow see, Dow si,
Dow-si, Dowsi, or Do shih. In Japan: Hamanatto, Daitokuji Natto,
Shiokara Natto, or Tera Natto. In the Philippines: Tausi or Taosi /
Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, Taodji, or Tao-djie 148, 266, 941, 942
Fermented Specialty Soyfoods–Soy Wine, Cantonese Wine Starter
(Kiu-Tsee / Tsée), Soy Fermentation Pellicle or Bean Ferment (Tou
Huang), Soyidli / Idli, Dosa / Dosai, Dhokla, and Soy Ogi 148, 490,
673, 1083
Fermented tofu. See Tofu, Fermented
Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thuanao
Ferruzzi-Montedison (Italy). Purchased Central Soya Co. (USA) in
Oct. 1987. European crushing operations renamed Cereol on 1 Jan.
1990. Cereol acquired by Bunge in April 2003 1220
Fertility of the soil. See Soil Science–Soil Fertility
Fertilizer, soybean meal used as. See Soybean Meal / Cake, Fiber
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for
the Soil
Fertilizers / Fertilizer (Incl. Foliar Sprays), Fertilization, Plant
Nutrition, Mineral Needs, and Nutritional / Physiological Disorders
of Soybeans (Including Chlorosis) 11, 16, 19, 26, 56, 66, 88, 122,
135, 143, 145, 150, 164, 170, 178, 182, 188, 190, 205, 233, 240,
243, 251, 264, 309, 320, 322, 345, 347, 382, 418, 434, 439, 479,
511, 519, 534, 555, 569, 591, 751, 792, 818, 845, 847, 865, 896,
909, 949, 953, 1137, 1176, 1185, 1189, 1190
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Fiber. See Carbohydrates–Dietary Fiber
Fiber–Okara or Soy Pulp, the Residue Left from Making Soymilk
or Tofu. Also called Bean Curd Residue, Soybean Curd Residue,
Dou-fu-zha (Pinyin) 148, 255, 942, 1025, 1083, 1302
Fiber–Presscake, Residue or Dregs from Making Soy Sauce 942
Fiber, Soy–Bran (Pulverized Soybean Hulls / Seed Coats) and Other
Uses of Soybean Hulls 1232
Fibers (Artificial Wool or Textiles Made from Spun Soy Protein
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial
Uses of Soy Proteins 649, 663, 666, 667, 679, 684, 744, 982, 1005,
1036, 1070, 1108, 1165, 1175, 1212
Fiji. See Oceania–Fiji
Fires or explosions. See Soybean Crushing–Explosions and/or Fires
in Soybean Solvent Extraction Plants
Fish or Crustaceans (e.g., Shrimp) Fed Soybean Meal or Oil as Feed
Using Aquaculture or Mariculture 1132, 1262
Flatulence or Intestinal Gas–Caused by Complex Sugars (As the
Oligosaccharides Raffinose and Stachyose in Soybeans), by Fiber,
or by Lactose in Milk 1266, 1279
Flavor / Taste Problems and Ways of Solving Them (Especially
Beany Off-Flavors in Soy Oil, Soymilk, Tofu, Whole Dry
Soybeans, or Soy Protein Products, and Ways of Masking or
Eliminating Them) 255, 792
Flax plant or flaxseed. See Linseed Oil, Linseed Cake / Meal, or the
Flax / Flaxseed Plant

Ford, Henry (1863-1947), and His Researchers–Work with Soy–
Robert Boyer, Frank Calvert, William Atkinson, Edsel Ruddiman,
Bob Smith, Holton W. “Rex” Diamond, and Jan Willemse 481, 526,
540, 543, 544, 555, 564, 565, 575, 578, 596, 612, 622, 625, 628,
641, 647, 649, 650, 657, 663, 666, 667, 679, 684, 723, 773, 777,
826, 898, 910, 959, 982, 1005, 1013, 1036, 1050, 1061, 1062, 1070,
1076, 1094, 1108, 1130, 1132, 1150, 1151, 1154, 1165, 1175, 1179,
1187, 1192, 1199, 1204, 1212, 1225, 1252, 1294, 1345, 1358, 1394
Foreign Agricultural Service of USDA. See United States
Department of Agriculture (USDA)–Foreign Agricultural Service
(FAS)
Foundry cores, binder. See Binder for Sand Foundry Cores
Fouts Family of Indiana–Incl. Taylor Fouts (1880-1952), His
Brothers Noah Fouts (1864-1938) and Finis Fouts (1866-1943),
Their Soyland Farm (1918-1928), and Their Father Solomon Fouts
(1826-1907) 64, 155, 163, 171, 174, 176, 317, 327, 328, 330, 331,
340, 363, 378, 401, 403, 407, 426, 478, 484, 485, 493, 701, 702,
703, 773, 791, 940, 975, 977, 980, 981, 1132, 1252, 1281, 1288,
1291, 1350, 1395
France. See Europe, Western–France
Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–
Meatless Sausages
French Oil Mill Machinery Co. (Piqua, Ohio). Maker of Soybean
Crushing Equipment. Also Named French Oil Machinery Co.. 512,
1005, 1230, 1252, 1355
Frozen desserts, non-dairy. See Soy Ice Cream
Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole

Flour, soy. See Soy Flour

Fodder, soybean. See Feeds / Forage from Soybean Plants or FullFat Seeds

Funk Brothers Seed Co. (Bloomington, Illinois). Founded in 1901
by Eugene D. Funk, Sr. (1867-1944). Started selling soybeans in
1903. Started Crushing Soybeans in 1924. Renamed Funk Seeds
International, Inc. by 1972. Controlled by Ciba-Geigy by 1974 74,
407, 469, 510, 515, 565, 566, 594, 607, 623, 632, 687, 695, 792,
832, 981, 1099, 1132, 1133, 1155

Food and Drug Administration (FDA, U.S. Dept. of Health and
Human Services) 1167

Gandhi, Mohandas K. (“Mahatma”) (1869-1948). Vegetarian
Pioneer Worldwide, and in India and England 741, 1353

Food Production and Distribution Administration of USDA. See
United States Department of Agriculture (USDA)–War Food
Administration (WFA)

Ganmodoki. See Tofu, Fried

Flour, soy–Industrial uses of. See Soy Flour, Industrial Uses of–
Other

Food uses of soybeans, breeding for. See Variety Development,
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans
for Food Uses

Ganmodoki and Hiryozu. See Meat Alternatives (Traditional
Asian)–Ganmodoki and Hiryozu
Gardner, Henry A. See Paint Manufacturers’ Association of the U.S.
Gas, intestinal. See Flatulence or Intestinal Gas

Food uses of soybeans in the USA, early. See Historical–Documents
about Food Uses of Soybeans (or Recipes) in the USA before 1900
Forage, soybean. See Feeds / Forage from Soybean Plants, Feeds /
Forage from Soybean Plants or Full-Fat Seeds

Geese, Ducks, Pheasants, and Other Poultry Fed Soybeans,
Soybean Forage, or Soybean Cake or Meal as Feed 81
Gene banks. See Germplasm Collections and Resources, and Gene
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Banks
Genealogy and Family History. See Also: Obituaries, Biographies
39, 325, 703, 705, 735, 736, 798, 864, 875, 980, 982, 1001, 1013,
1070, 1132, 1154, 1155, 1281
General Mills, Inc. (Minneapolis, Minneapolis) 709, 1165, 1230,
1301
Genetic Diversity. See Soybean–Genetic Diversity, Variability and
Population Structure
Genetic Engineering, Transgenics, Recombinant DNA, Transgenic
Plants and Biotechnology / Biotech 1118, 1190, 1259, 1261, 1262,
1267, 1272, 1274, 1277, 1286, 1299, 1304, 1308, 1361
Genetics, soybean. See Breeding of Soybeans and Classical
Genetics
Georgeson, Charles Christian (1851-1931) of Kansas and Alaska
14, 20, 24, 25, 81, 83, 123, 1019
Germany. See Europe, Western–Germany
Germination / viability of seeds. See Seed Germination or Viability–
Not Including Soy Sprouts
Germplasm Collections and Resources, Gene Banks, and Seed
Stores 978, 979, 1042, 1134, 1148, 1159, 1316
Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). Incl.
Durkee Famous Foods. See also: Julian, Percy 565, 630, 799, 1108

Granose Foods Ltd. (Newport Pagnell, Buckinghamshire [Bucks.],
England). Founded in 1899 under the name The International
Health Association Ltd. Renamed Granose Foods Ltd. in 1926.
Acquired by Haldane Foods Group in Jan. 1991 1167
Grazing green soybean plants. See Feeds / Forage from Soybean
Plants–Pasture, Grazing or Foraging
Great Eastern Sun and Macrobiotic Wholesale Co. (North Carolina)
1167
Green Manure, Use of Soybeans as, by Plowing / Turning In
/ Under a Crop of Immature / Green Soybean Plants for Soil
Improvement 17, 22, 25, 39, 65, 71, 80, 93, 95, 98, 116, 122, 127,
139, 142, 145, 152, 155, 163, 167, 170, 178, 181, 183, 185, 187,
189, 192, 193, 205, 217, 230, 241, 251, 399, 418, 447, 460, 479,
484, 485, 488, 494, 505, 520, 536, 562, 567, 593, 603, 621, 657,
707, 725, 744, 752, 758, 792, 799, 817, 896, 909, 975, 978, 979,
1017, 1042, 1096, 1156
Green soybeans. See Soybean Seeds–Green
Green Vegetable Soybeans (Edamamé)–Machinery or Equipment
Used for Harvesting or Picking, Sorting, Cleaning, and / or
Shelling, Threshing, or Depodding 575, 607, 695, 964, 966, 998,
1182, 1193, 1206, 1207, 1208, 1209, 1213, 1238, 1247, 1276, 1279,
1280, 1284, 1296, 1300, 1301
Green Vegetable Soybeans–Etymology of This Term and Its
Cognates / Relatives in Various Languages 251, 607, 966, 1207,
1208
Green Vegetable Soybeans–Horticulture–How to Grow as a Garden
Vegetable or Commercially 148, 434, 479, 579, 607, 695, 1182,
1206, 1296

Gluten. See Wheat Gluten
Glycerine, explosives made from. See Explosives Made from
Glycerine

Green Vegetable Soybeans Industry and Market Statistics, Trends,
and Analyses–By Geographical Region 575, 1207

Glycine soja. See Wild Annual Soybean
Glycine species, wild perennial. See Wild, Perennial Relatives of
the Soybean

Green Vegetable Soybeans Industry and Market Statistics, Trends,
and Analyses–Individual Companies 1209, 1238

Goats Fed Soybeans, Soybean Forage, or Soybean Cake or Meal as
Feed 411

Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible
Soybeans, General Information About, Not Including Use As Green
Vegetable Soybeans 567, 978, 979

Golbitz, Peter. See Soyatech (Bar Harbor, Maine)

Green Vegetable Soybeans–Marketing of 1208

Gossypium sp. See Cottonseed and Cotton

Green Vegetable Soybeans–The Word Edamame (Japanese-Style,
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 941, 942, 1207,
1208, 1209, 1238, 1247, 1276, 1279, 1280, 1284, 1296, 1300, 1301,
1317

Government policies and programs effecting soybeans. See Policies
and programs
Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)
Grain Farmers of Ontario (GFO). See Ontario Soybean Growers
(Canada)

Green Vegetable Soybeans, Usually Grown Using Vegetable-Type
Soybeans 148, 170, 215, 251, 255, 344, 434, 462, 463, 479, 512,
555, 575, 579, 607, 610, 621, 627, 628, 661, 669, 673, 674, 695,
707, 725, 744, 792, 936, 941, 942, 964, 966, 998, 1036, 1042, 1070,
1108, 1133, 1138, 1146, 1182, 1193, 1206, 1207, 1208, 1209, 1213,
1238, 1240, 1247, 1276, 1279, 1280, 1284, 1296, 1300, 1301, 1317,
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1335, 1341, 1354, 1356
Green Vegetable Soybeans–Vegetable-Type, Garden-Type, or
Edible of Food-Grade Soybeans, General Information About,
Including Use As Green Vegetable Soybeans 251, 579, 607, 695,
792, 964, 998, 1133, 1182, 1279, 1284
Griffith Laboratories (Chicago and Alsip, Illinois) 1167
Grilled tofu. See Tofu, Grilled. Japanese-Style
Grits, roasted soy. See Roasted Whole Soy Flour (Kinako–Dark
Roasted with Dry Heat, Full-Fat) and Grits
Groundnuts. See Peanut, Peanuts
Growth regulators / substances -. See Soybean–Growth Regulators
/ Substances
Haage & Schmidt (Erfurt, Germany) 132
Haberlandt, Friedrich J. (1826-1878, Hochschule fuer Bodencultur,
Vienna, Austria) 4, 25, 27, 116, 123, 201, 531, 792, 799
Haberlandt soybean variety. See Soybean Varieties USA–
Haberlandt
Hackleman, Jay C. (1888-1970, Extension Agronomist, Univ. of
Illinois) 172, 327, 328, 337, 338, 342, 343, 351, 372, 373, 374, 401,
423, 439, 462, 463, 493, 626, 687, 701, 702, 703, 773, 827, 832,
980, 981, 1132, 1155
Hain Celestial Group, Inc. (Uniondale, New York). Hain Food
Group, Inc. before 30 May 2000. Hain Pure Food Co. since Nov.
1931. Founded in Oct. 1926 by Harold Hain as Hain Health Foods
742, 1322
Hamanatto Fermented Black Soybeans–from Japan. In Japan called
Hamanatto or (formerly) Hamananatto 941, 942
Hamanatto / Hamananatto. See Hamanatto Fermented Black
Soybeans–from Japan
Hansa Muehle AG. See Oelmuehle Hamburg AG (Hamburg,
Germany)

Harvesting and Threshing Soybeans (Including Use of Chemical
Defoliation and Defoliants to Facilitate Harvesting) 1, 2, 8, 11, 25,
29, 30, 33, 35, 36, 37, 38, 39, 41, 43, 49, 50, 55, 56, 57, 58, 59, 60,
62, 63, 64, 65, 66, 67, 68, 70, 78, 79, 83, 85, 86, 87, 94, 95, 99, 100,
101, 102, 103, 105, 106, 108, 109, 111, 112, 113, 114, 116, 117,
118, 119, 120, 123, 126, 129, 130, 131, 134, 136, 137, 141, 142,
143, 145, 147, 148, 149, 150, 151, 154, 156, 157, 159, 160, 163,
164, 165, 167, 169, 170, 171, 174, 175, 176, 177, 179, 184, 187,
189, 193, 194, 196, 197, 198, 199, 200, 202, 205, 207, 208, 210,
215, 216, 218, 219, 220, 223, 224, 225, 226, 227, 228, 229, 230,
231, 233, 238, 240, 241, 242, 243, 244, 245, 246, 251, 252, 253,
254, 255, 256, 257, 258, 260, 261, 262, 263, 264, 269, 270, 274,
276, 278, 280, 282, 283, 284, 285, 286, 289, 290, 291, 292, 294,
295, 297, 298, 301, 304, 306, 312, 314, 315, 317, 319, 320, 321,
323, 326, 327, 328, 334, 338, 339, 341, 343, 345, 347, 352, 353,
354, 355, 356, 357, 359, 360, 363, 364, 365, 366, 367, 369, 370,
371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 382, 383, 387,
389, 390, 391, 393, 395, 396, 398, 399, 400, 401, 402, 403, 404,
405, 406, 407, 412, 413, 415, 417, 418, 419, 420, 422, 423, 424,
425, 426, 428, 431, 432, 435, 436, 438, 444, 445, 447, 451, 456,
459, 461, 462, 463, 464, 465, 466, 467, 472, 473, 476, 477, 480,
483, 484, 485, 488, 491, 492, 493, 495, 496, 498, 499, 502, 507,
509, 510, 512, 514, 516, 518, 521, 523, 524, 525, 526, 528, 529,
533, 538, 540, 542, 555, 556, 558, 559, 561, 562, 564, 567, 569,
572, 574, 577, 580, 582, 584, 587, 588, 593, 595, 596, 597, 600,
606, 607, 609, 612, 613, 614, 617, 619, 622, 623, 638, 640, 642,
646, 655, 656, 662, 663, 666, 667, 669, 670, 675, 678, 680, 683,
694, 697, 702, 704, 705, 712, 713, 714, 715, 717, 718, 722, 733,
744, 747, 748, 751, 760, 771, 772, 775, 786, 787, 792, 794, 796,
798, 804, 818, 819, 821, 824, 831, 833, 835, 836, 839, 848, 854,
860, 865, 868, 872, 873, 876, 881, 885, 889, 890, 895, 896, 897,
909, 918, 920, 921, 929, 931, 933, 934, 935, 936, 942, 945, 955,
961, 964, 966, 967, 970, 976, 984, 985, 986, 987, 988, 989, 994,
998, 1003, 1010, 1012, 1013, 1018, 1019, 1023, 1028, 1031, 1033,
1035, 1040, 1041, 1043, 1049, 1050, 1052, 1054, 1057, 1072, 1073,
1074, 1075, 1077, 1086, 1094, 1098, 1104, 1119, 1125, 1129, 1134,
1135, 1138, 1139, 1141, 1146, 1147, 1168, 1170, 1175, 1179, 1182,
1183, 1186, 1187, 1199, 1203, 1206, 1207, 1208, 1209, 1213, 1238,
1240, 1242, 1253, 1273, 1279, 1280, 1283, 1284, 1287, 1300, 1301,
1341, 1344, 1354, 1367, 1371, 1372, 1374, 1383, 1388
Hawaii. See United States–States–Hawaii
Hay, soybean. See Feeds / Forage from Soybean Plants–Hay
Healing arts, alternative. See Medicine–Alternative

Hansa Muehle / Hansa Mühle (The Hansa Mill) and Hanseatische
Muehlenwerke AG. Incl. the Work of Hermann Bollmann and
Bruno Rewald, PhD 379, 861

Health and Dietary / Food Reform Movements, especially from
1830 to the 1930s 805

Hartwig, Edgar Emerson (1913-1996, North Carolina and
Mississippi). Soybean Breeder for the U.S. South 689, 710, 729,
745, 747, 751, 757, 759, 764, 782, 786, 809, 810, 814, 815, 816,
817, 829, 831, 837, 841, 854, 862, 868, 873, 874, 875, 887, 896,
902, 909, 932, 952, 960, 976, 978, 979, 980, 1040, 1129, 1132,
1134, 1161

Hemp (Cannabis sativa)–Used as a Source of Fiber for Textiles or
Paper, Protein (Edestin), or Seeds (Asanomi). Includes Marijuana
/ Marihuana. See Also Hemp Oil or Hempseed Oil. Does NOT
include Wild Hemp (Sesbania macrocarpa) or Sunn Hemp
(Crotolaria juncea) or Manila hemp (Musa textilis, a species of
plantain) 865, 1005, 1070, 1165, 1355

Harvester, pre-Combine 30, 33, 38, 43, 49, 111, 129, 208, 222, 224,
232, 253, 291, 292, 306, 312, 353, 662

Herbicides. See Weeds–Control and Herbicide Use
Hexane. See Solvents
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Historical–Documents about Food Uses of Soybeans (or Recipes) in
the USA before 1900 1, 178
Historical–Documents on Soybeans or Soyfoods Published Before
1900 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38

Historical–Earliest Document Seen on a Particular Subject 1, 25,
30, 39, 57, 74, 81, 143, 165, 194, 199, 251, 403, 437, 488, 514, 540,
565, 570, 575, 653, 822, 842, 861, 995, 1176
Historical–Earliest Document Seen That Mentions a Particular
Soybean Variety 25, 41, 57, 65, 70, 79, 81, 92, 97, 109, 118, 133,
155, 162, 163, 177, 217, 251, 262, 280, 284, 343, 434, 607, 1055

Historical–Documents on Soybeans or Soyfoods Published from
1900 to 1923 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52,
53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70,
71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88,
89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104,
105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117,
118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130,
131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143,
144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156,
157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169,
170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182,
183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195,
196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208,
209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221,
222, 223, 224, 225, 226, 227, 228, 229, 230, 231, 232, 233, 234,
235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245, 246, 247,
248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260,
261, 262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273,
274, 275, 276, 277, 278, 279, 280, 281, 282, 283, 284, 285, 286,
287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298, 299,
300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312,
313, 314, 315, 316, 317, 318, 319, 320, 321, 322, 323, 324, 325,
326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 336, 337, 338,
339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 350, 351,
352, 353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364,
365, 366, 367, 368, 369, 370, 371, 372, 373, 374, 375, 376, 377,
378, 379, 380

Historical–Important Documents (Published After 1923) About
Soybeans or Soyfoods Before 1900 865

Historical–Earliest Document Seen Containing a Particular Word,
Term, or Phrase 2, 9, 10, 16, 20, 25, 33, 39, 41, 54, 57, 62, 64, 65,
70, 74, 75, 77, 81, 83, 95, 99, 102, 109, 119, 123, 129, 132, 139,
141, 143, 162, 163, 175, 194, 197, 243, 244, 251, 255, 257, 262,
269, 278, 369, 389, 391, 401, 423, 436, 455, 495, 548, 549, 603,
607, 610, 630, 657, 679, 788, 842, 848, 861, 871, 898, 907, 942,
951, 958, 966, 1012, 1019, 1025, 1039, 1073, 1083, 1094, 1109,
1128, 1176, 1179, 1188, 1208, 1209, 1260

Holmberg, Sven A. (1894-1982, Fiskeby, Norrköping, Sweden).
Soybean Breeder for the Far North 790, 1178

Historical–Earliest Document Seen on a Particular Geographical
Area–a Nation / Country, U.S. State, Canadian Province, or
Continent 14, 20, 91, 93, 133, 570, 1045

Historically Important Events, Trends, or Publications 146, 148,
498, 499, 1167, 1226, 1232
History–Chronology. See Chronology / Timeline
History. See also Historical–Earliest..., Biography, Chronology /
Timeline, and Obituaries 39, 76, 83, 90, 97, 132, 148, 164, 187,
201, 280, 305, 356, 378, 379, 391, 401, 402, 403, 407, 419, 426,
434, 437, 459, 462, 463, 488, 526, 531, 533, 555, 576, 580, 599,
626, 633, 649, 653, 660, 687, 701, 702, 703, 705, 708, 715, 716,
718, 732, 736, 741, 742, 747, 750, 751, 766, 773, 777, 791, 792,
798, 805, 806, 826, 832, 861, 875, 881, 882, 898, 918, 931, 941,
942, 975, 977, 978, 979, 980, 981, 982, 999, 1001, 1005, 1013,
1017, 1019, 1025, 1036, 1048, 1052, 1061, 1062, 1070, 1074, 1076,
1080, 1083, 1094, 1096, 1097, 1098, 1108, 1119, 1129, 1130, 1132,
1133, 1154, 1155, 1157, 1161, 1165, 1166, 1174, 1175, 1187, 1188,
1195, 1196, 1199, 1203, 1204, 1205, 1207, 1225, 1238, 1252, 1253,
1255, 1257, 1270, 1273, 1278, 1281, 1285, 1291, 1292, 1305, 1316,
1321, 1332, 1345, 1350, 1352, 1353, 1358, 1394, 1395
Hogging down soybeans. See Forage from Soybean Plants–
Hogging Down
Holland. See Europe, Western–Netherlands

Homemade tempeh. See Tempeh, Homemade–How to Make at
Home or on a Laboratory Scale, by Hand
Honeymead (Mankato, Minnesota)–Cooperative 904, 941, 1230
Honeymead Products Co. (Cedar Rapids, Spencer, and Washington,
Iowa, 1938-1945. Then Mankato, Minnesota, 1948-1960). See also
Andreas Family 855
Hong Kong. See Asia, East–Hong Kong

Historical–Earliest Document Seen on a Particular Subject 1, 2, 10,
16, 20, 25, 39, 41, 54, 57, 63, 64, 65, 70, 74, 77, 79, 81, 83, 91, 92,
93, 97, 99, 106, 109, 118, 120, 123, 132, 133, 139, 141, 142, 143,
155, 162, 163, 171, 175, 177, 193, 194, 199, 217, 224, 243, 244,
251, 255, 257, 262, 266, 278, 280, 281, 282, 284, 325, 343, 344,
346, 356, 359, 363, 369, 373, 387, 389, 403, 420, 422, 423, 424,
426, 434, 436, 437, 438, 439, 444, 455, 462, 467, 484, 485, 488,
494, 495, 514, 540, 549, 564, 565, 570, 575, 576, 596, 607, 653,
676, 679, 708, 714, 734, 788, 822, 848, 861, 898, 997, 1012, 1025,
1039, 1045, 1048, 1055, 1059, 1073, 1209

Horse bean. See Broad Bean (Vicia faba)
Horses, Ponies, Mules, Donkeys or Asses Fed Soybeans, Soybean
Forage, or Soybean Cake or Meal as Feed 8, 32, 48, 58, 59, 72, 81,
85, 124, 134, 151, 174, 177, 180, 218, 299, 313, 326, 363, 367
Horvath, Artemy / Arthemy Alexis (1886-1979) and Horvath
Laboratories. See also Soya Corporation of America and Dr.
Armand Burke 548, 565
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Hulls, soybean, uses. See Fiber, Soy
Hunger, Malnutrition, Famine, Food Shortages, and Mortality
Worldwide 865, 931, 1262
Hyacinth Bean. Lablab purpureus (L.) Sweet; formerly Dolichos
lablab. Also Called Bonavist Bean, Egyptian Kidney Bean,
Egyptian Lentil. In South and Southeast Asia Called Lablab Bean.
Chinese–Biandou (W.-G. Pien Tou) 506
Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic
Presses
Hydrogenated Products (Margarine, Shortening, Soy Oil) Industry
and Market Statistics, Trends, and Analyses–By Geographical
Region 537, 610

106, 109, 118, 120, 132, 133, 139, 143, 148, 155, 162, 163, 165,
175, 177, 194, 199, 217, 243, 251, 262, 278, 280, 281, 284, 343,
344, 345, 346, 369, 373, 387, 389, 390, 391, 403, 405, 420, 422,
423, 430, 431, 434, 437, 439, 455, 459, 462, 463, 464, 467, 484,
485, 488, 514, 536, 540, 564, 565, 569, 570, 575, 576, 580, 603,
607, 624, 626, 653, 676, 701, 702, 708, 734, 751, 788, 792, 832,
842, 848, 861, 865, 882, 966, 977, 978, 979, 980, 995, 997, 1005,
1019, 1045, 1055, 1061, 1073, 1083, 1176, 1177, 1182, 1207, 1227,
1303, 1358
Important Documents #2–The Next Most Important 10, 54, 77, 83,
137, 141, 146, 156, 229, 244, 255, 257, 282, 298, 359, 365, 367,
379, 424, 438, 452, 456, 495, 498, 499, 533, 549, 555, 610, 679,
680, 695, 703, 714, 805, 881, 898, 975, 1012, 1013, 1028, 1031,
1036, 1039, 1074, 1094, 1119, 1179, 1265
Imports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Imported

Hydrogenation. See Margarine, Shortening, Trans Fatty Acids,
Vanaspati, also Margarine and Shortening

India. See Asia, South–India

Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin
345, 359, 436, 625, 1266

Indian Council of Agricultural Research (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)

Ice cream, soy. See Soy Ice Cream, Soy Ice Cream (Frozen or Dry
Mix)–Imports, Exports, International Trade

Indiana. See United States–States–Indiana
Indiana Soy Pioneers. See Central Soya Co., Fouts Family, Meharry

Icing, non-dairy. See Dairylike Non-dairy Soy-based Products,
Other
Identity Preserved / Preservation 1266, 1304, 1344

Indonesia. See Asia, Southeast–Indonesia
Indonesian-style fermented soybean paste. See Tauco–IndonesianStyle Fermented Soybean Paste

IG Farben (I.G. Farbenindustrie), the German Dye and Chemical
Trust 625, 746
IITA (Nigeria). See International Institute of Tropical Agriculture
(IITA) (Ibadan, Nigeria)

Indonesian-style soy sauce. See Soy Sauce, Indonesian Style or
from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, Kétjap)
Ketchup / Catsup
Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying
Applications (As in Hot-Melt Glues or the Curing Component of
Epoxy Glues)

Illinois. See United States–States–Illinois
Illinois, University of (Urbana-Champaign, Illinois). Soyfoods
Research & Development 545, 579, 607, 621, 674, 832, 1132, 1238
Illumination or Lighting by Burning Soy Oil in Wicked Oil Lamps
Like Kerosene–Industrial Uses of Soy Oil as a Non-Drying Oil 251,
363, 364, 578
Illustrations (Often Line Drawings) Published before 1924. See also
Photographs 2, 25, 27, 36, 41, 55, 62, 76, 91, 98, 99, 120, 123, 142,
148, 149, 167, 229, 261, 304, 356, 364
Illustrations Published after 1923. See also Photographs 480, 498,
499, 512, 577, 585, 598, 614, 618, 638, 642, 679, 707, 725, 731,
777, 813, 821, 887, 1005, 1012, 1013, 1083, 1267, 1292, 1299
Implements, agricultural. See Machinery (Agricultural),
Implements, Equipment and Mechanization
Important Documents #1–The Very Most Important 1, 2, 4, 9, 14,
16, 20, 25, 30, 39, 41, 57, 64, 65, 70, 72, 74, 79, 81, 91, 92, 93, 97,

Industrial uses of soy oil as a drying oil. See Adhesives, Asphalt
Preservation Agents, Caulking Compounds, Artificial Leather, and
Other Minor or General Uses, Ink for Printing, Paints, Varnishes,
Enamels, Lacquers, and Other Protective / Decorative Coatings,
Rubber Substitutes or Artificial / Synthetic Rubber (Factice)
Industrial uses of soy oil as a non-drying oil. See Lubricants,
Lubricating Agents, and Axle Grease for Carts
Industrial Uses of Soy Oil–Etymology of Related Terms and Their
Cognates / Relatives in Various Languages 1109, 1128
Industrial Uses of Soy Oil (General) 467, 578, 610, 657, 684, 789
Industrial uses of soy proteins. See Fibers (Artificial Wool or
Textiles Made from Spun Soy Protein Fibers, Including Azlon,
Soylon, and Soy Silk / Soysilk), Paints (Especially Water-Based
Latex Paints), Paper Coatings or Sizings, or Textile Sizing, Plastics
(Including Molded Plastic Parts, Plastic Film, Disposable Eating
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Utensils and Tableware–From Spoons to Plates, and Packaging
Materials)
Industrial Uses of Soy Proteins–General and Minor Uses–Galalith,
Sojalith, Celluloid, Cosmetics (Lotions and Soaps), Rubber
Substitutes, Insecticides, etc. See also Culture Media as for
Antibiotics Industry 467, 610, 673, 1132
Industrial uses of soy proteins (including soy flour). See Adhesives
or Glues for Plywood, Other Woods, Wallpaper, or Building
Materials
Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic
Movement, and the Farm Chemurgic Council (USA, 1930s to
1950s) Including, Lecithin, Soy–Industrial Uses, New Uses
Movement (USA, starting 1987), Successor to the Farm Chemurgic
Movement (1930s to 1950s), Soy Flour, Industrial Uses of–Other,
Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as
a Fertilizer or Manure for the Soil

799, 811, 818, 853, 854, 871, 884, 903, 909, 914, 918, 929, 949,
950, 969, 972, 1017, 1044, 1045, 1077, 1085, 1087, 1120, 1136,
1139, 1154, 1160, 1190, 1200, 1296, 1309, 1344, 1349, 1351, 1361,
1362, 1379
Integrated Pest Management (IPM) and Biological Control 1030,
1088, 1120, 1160, 1172, 1181, 1277
Interchem Industries (Kansas). See Diesel Fuel, SoyDiesel,
Biodiesel–Interchem
Intercropping–use of soybeans in. See Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping
International Institute of Agriculture (IIA) (Rome) 569, 570
International Institute of Tropical Agriculture (IITA) (Ibadan,
Nigeria) 1053, 1167, 1181, 1222, 1239, 1241, 1346, 1351, 1366,
1388

Industrial Uses of Soybeans (General Non-Food, Non-Feed) 215,
573, 580, 631, 707, 725, 1192

International Nutrition Laboratory. See Miller, Harry W. (M.D.)
(1879-1977)

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–By Geographical Region
194, 537, 565, 610, 1337

International soybean programs. See AVRDC–The World Vegetable
Center (Shanhua, Taiwan), INTSOY–International Soybean
Program (Univ. of Illinois, Urbana, Illinois), International Institute
of Agriculture (IIA) (Rome), International Institute of Tropical
Agriculture (IITA) (Ibadan, Nigeria), United Nations (Including
UNICEF, FAO, UNDP, UNESCO, and UNRRA) Work with Soy

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–Larger Companies (Ford
Motor Co., I.F. Laucks, O’Brien Varnish Co., The Drackett Co.,
ADM, General Mills, etc.) 565, 578, 596, 684, 898, 1005, 1076,
1150, 1151, 1227
Infant Foods and Infant Feeding, Soy-based. See Also Infant
Formulas, Soy-based 493
Infant Formula / Formulas, Soy-based, Including Effects on Infant
Health (Alternatives to Milk. Usually Fortified and Regulated.
Since 1963 Usually Made from Soy Protein Isolates) 1070
Information. See Computer Software and Modeling / Simulation
Related to Soya, Computers (General) and Computer Hardware
Related to Soybean Production and Marketing. See also: Computer
Software
Information, computerized. See Computerized Databases and
Information Services, and Websites, Websites or Information on the
World Wide Web or Internet
Ink for Printing–Industrial Uses of Soy Oil as a Drying Oil 251,
359, 363, 364, 436, 447, 533, 536, 540, 564, 652, 688, 712, 1227,
1235, 1356
Inoculum / inocula of nitrogen fixing bacteria for soybeans. See
Nitrogen Fixing Cultures
Insects–Pest Control. See also: Integrated Pest Management 30, 39,
41, 50, 57, 63, 148, 176, 249, 251, 264, 309, 343, 345, 378, 434,
479, 493, 500, 504, 519, 545, 549, 567, 579, 607, 610, 613, 634,
635, 636, 637, 645, 689, 707, 716, 725, 744, 757, 764, 786, 792,

Internet. See Websites or Information on the World Wide Web
Introduction of foreign plants to the USA. See United States
Department of Agriculture (USDA)–Section of Foreign Seed and
Plant Introduction
INTSOY–International Soybean Program (Univ. of Illinois, Urbana,
Illinois). Founded July 1973. Initially (from 1971) named Program
for International Research, Improvement and Development of
Soybeans (PIRIDS) 1131, 1182, 1222, 1250
Iodine number. See Soy Oil Constants–Iodine Number
Iowa. See United States–States–Iowa
Iron Availability, Absorption, and Content of Soybean Foods and
Feeds 555
Irradiation of Soybeans for Breeding and Variety Development
(Usually Gamma Irradiation to Cause Mutations) 1178
Isolated soy proteins. See Soy Proteins–Isolates
Ito San soybean variety. See Soybean Varieties USA–Ito San
Jacob Hartz Seed Co. (Stuttgart, Arkansas). Founded by Jacob
Hartz, Sr. (1888-1963) in 1942. Continued by Jake Hartz, Jr.
(1920- ). Acquired by Monsanto in April 1983. Headquarters at Des
Moines, Iowa, since Jan. 1998 563, 576, 680, 875, 887, 980, 981,
1026, 1078, 1084, 1096, 1097, 1098, 1124, 1132, 1166, 1257
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Ketchup, Catsup, Catchup, Ketchop, Ketchap, Katchup, Kitjap, etc.
Word Mentioned in Document 148, 326, 379

James J.H. Gregory (Marblehead, Massachusetts) 57
Japan. See Asia, East–Japan

Ketjap manis. See Soy Sauce, Indonesian Sweet, Kecap Manis /
Ketjap Manis

Japan–Shokuhin Sogo Kenkyujo. See National Food Research
Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan)
Japanese Overseas, Especially Work with Soy or Macrobiotics 973,
1157, 1238, 1276, 1285, 1292

Kikkoman Corporation (Tokyo, Walworth, Wisconsin; and
Worldwide). Incl. Noda Shoyu Co. and Kikkoman International
Inc., and Kikkoman Shoyu Co.. 1179
Kin, Yamei. See Yamei Kin (1864-1934)

Japanese Soybean Types and Varieties–Early, with Names 57, 251
Jiang–Chinese-Style Fermented Soybean Paste / Miso (Soybean
Jiang {doujiang} or Chiang / Tou Chiang [Wade-Giles]). Includes
Tuong from Indochina, Tao-Tjiung and Tao-Tjiong from Indonesia
148, 1146

Kinako. See Roasted Whole Soy Flour (Kinako–Dark Roasted with
Dry Heat, Full-Fat) and Grits
Kloss, Jethro. See Seventh-day Adventists–Cookbooks and Their
Authors

J.M. Thorburn & Co. (New York City, New York) 14

Kloss, Jethro (1863-1946) and his Book Back to Eden 1358

Johannes, Kenlon. See Diesel Fuel, SoyDiesel, Biodiesel

Koji (Cereal Grains {Especially Rice or Barley} and / or Soybeans
Fermented with a Mold, Especially Aspergillus oryzae) or Koji
Starter. Chinese Qu / Pinyin or Ch’ü / Wade-Giles 580, 942, 1179,
1292

John E. Wannamaker (St. Matthews, South Carolina) 825, 864,
1129, 1354
Johnson Family of Stryker, Williams County, Ohio. Including (1)
Edward Franklin “E.F. Soybean” Johnson (1889-1961) of Johnson
Seed Farms (Stryker, Ohio), Delphos Grain and Soya Processing
Co. (Ohio), and Ralston Purina Company (Missouri); (2) Elmer
Solomon Johnson (1879-1920); (3) Perhaps E.C. Johnson and Hon.
Solomon Johnson (1850-1918) 199, 369, 549, 554, 565, 630, 773,
980, 981, 1130

Korea. See Asia, East–Korea

Johnson & Stokes (Philadelphia, Pennsylvania) 57

Kushi, Michio (17 May 1926 to 28 Dec. 2014) and Aveline (27 Feb.
1923 to 3 July 2001)–Their Life and Work with Macrobiotics, and
Organizations They Founded or Inspired 1292

Kaempfer, Engelbert (1651-1716)–German physician and traveler
132

Kudzu or Kuzu (Pueraria montana var. lobata. Formerly Pueraria
lobata, Pueraria thunbergiana, Pachyrhizus thunbergianus,
Dolichos lobatus). For Rhodesian Kudzu Vine see Neonotonia
wightii. See also Tropical Kudzu or Puero (Pueraria phaseoloides)
186, 203, 460, 1298

Kuzu. See Kudzu or Kuzu (Pueraria...)
Kecap, Kechap, Ketjap, Ketchup. See Soy Sauce, Indonesian Style
or from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap,
Kétjap)
Kecap manis. See Soy Sauce, Indonesian Sweet, Kecap Manis /
Ketjap Manis

La Sierra Industries (La Sierra, California). See Van Gundy,
Theodore A., and La Sierra Industries
Lablab purpureus or Lablab bean. See Hyacinth Bean
Land O’Lakes, Inc.. 1230

Kefir, soy. See Soymilk, Fermented–Soy Kefir
Kellogg Co. (breakfast cereals; Battle Creek, Michigan). See
Kellogg, Will Keith,... Kellogg Company
Kellogg, John Harvey (M.D.) (1852-1943), Sanitas Food Co.,
Sanitas Nut Food Co., Battle Creek Sanitarium Health Food Co.,
and Battle Creek Food Co. (Battle Creek, Michigan). Battle Creek
Foods Was Acquired by Worthington Foods in 1960 266, 766, 805,
1025, 1130, 1165, 1358
Kellogg, Will Keith (1860-1951), Kellogg’s Toasted Corn Flake Co.
Later Kellogg Company (of breakfast cereal fame; Battle Creek,
Michigan) 1094, 1130, 1165, 1299

Land-Grant Colleges and Universities, and Their Origin with the
Land Grant Act of 1862 (the so-called Morrill Act) 298, 777, 1130
Large-seeded soybeans. See Green Vegetable Soybeans–LargeSeeded Vegetable-Type or Edible Soybeans
Latin America–Caribbean–Cuba 1246, 1251, 1253
Latin America–Caribbean–Dominican Republic (Santo Domingo or
San Domingo before 1844) 1253
Latin America–Caribbean–Jamaica 1034
Latin America–Caribbean–Lesser Antilles–Virgin Islands
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(Including British Virgin Islands and Virgin Islands of the United
States–St. Croix, St. John, and St. Thomas), Leeward Islands
(Anguilla, Antigua and Barbuda [Including Redonda], Dominica,
Guadeloupe, Montserrat, Saint Kitts [formerly Saint Christopher]
and Nevis), Windward Islands (Barbados, Grenada, Martinique, St.
Lucia, St. Vincent and the Grenadines, Trinidad and Tobago), and
Netherlands Dependencies (Including Aruba, Curaçao or Curacao,
and Bonaire off Venezuela, and Saba, St. Eustatius, and southern
St. Martin / Maarten in the Lesser Antilles). Note–Guadeloupe and
Martinique and the five dependencies of Guadeloupe, which are
French Overseas Departments in the Lesser Antilles, are also called
the French West Indies, French Antilles, or Antilles françaises 1034,
1037, 1305

1255, 1270, 1286, 1315, 1326, 1345

Latin America–Caribbean or West Indies (General) 81, 121, 1253

Laucks (I.F.) Co. (Seattle, Washington). Founded by Irving Fink
Laucks (3 July 1882 to 9 March 1981) 565, 573, 1133

Latin America–South America–Brazil–Soybean Production, Area
and Stocks–Statistics, Trends, and Analyses 822, 896, 973, 1326
Latin America–South America–Colombia 853, 1285
Latin America–South America (General) 364, 393, 434
Latin America–South America–Guyana (British Guiana before
1966) 81
Latin America–South America–Venezuela 1114

Latin America–Caribbean–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 1246, 1251

Lauhoff Grain Co. See Bunge Corp. (White Plains, New York)

Latin America–Caribbean–Trinidad and Tobago 1034, 1037

Lea & Perrins. See Worcestershire Sauce

Latin America–Caribbean–Virgin Islands of the United States–St.
Thomas, St. John, and St. Croix (Danish West Indies before Jan.
1917) 1305

Lecithin companies. See American Lecithin Corp., Ross & Rowe
(Yelkin Lecithin, New York City)

Latin America–Central America–Belize (Named British Honduras
from 1840 to about 1975, Belize before 1840) 1124

Lecithin, Soy 531, 534, 555, 573, 590, 709, 853, 855, 1016, 1105,
1252
Lecithin, Soy–Industrial Uses 573, 709

Latin America–Central America–Costa Rica 1253
Legislative activities. See American Soybean Association (ASA)–
Legislative Activities

Latin America–Central America–El Salvador 1253
Latin America–Central America (General). Includes Mexico and
Mesoamerica.. 197, 1253

Legume, Inc. (Fairfield, New Jersey) 1167, 1180
Lens culinaris or L. esculenta. See Lentils

Latin America–Central America–Guatemala 1253
Lentils. Lens culinaris. Formerly: Lens esculenta and Ervum lens
81, 679, 1073

Latin America–Central America–Honduras 725
Latin America–Central America–Mexico 81, 512, 990, 1251, 1253,
1257

Lever Brothers Co. See Unilever Corp.
Leviton, Richard. See Soyfoods Association of North America
(SANA)

Latin America–Central America–Panama 1069
Latin America–Central America–Soybean Production, Area and
Stocks–Statistics, Trends, and Analyses 990
Latin America–Central America–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics. See also
Trade (International) 990

Li Yü-ying (Li Yu-ying; Courtesy Name: Li Shizeng (pinyin), Li
Shih-tseng (W.-G.); Chinese Soyfoods Pioneer in France; born
1881 in Peking, died 1973 in Taipei, Taiwan) and Usine de la
Caséo-Sojaïne (Les Vallées, Colombes (near Asnières), a few miles
northwest of Paris, and China) 148, 266, 625, 799
Lighting by burning soy oil. See Illumination or Lighting by
Burning Soy Oil in Wicked Oil Lamps Like Kerosene

Latin America (General) 707
Latin America–South America–Argentina (Argentine Republic)
356, 706, 881, 1246, 1345
Latin America–South America–Bolivia 1183, 1202
Latin America–South America–Brazil, Federative Republic of 822,
849, 896, 909, 973, 1067, 1073, 1101, 1158, 1196, 1211, 1242,

Lightlife Foods, Inc. (Turners Falls, Massachusetts). Started as
The Tempeh Works in Sept. 1979 by Michael Cohen in Greenfield,
Massachusetts. Then renamed Tempehworks, Inc. in Sept. 1985.
Acquired by ConAgra, Inc. (Omaha, Nebraska) on 14 July 2000.
Acquired by Maple Leaf Foods (Ontario, Canada) on 10 March
2017 1167
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Lima Bean or Limas. Phaseolus limensis. Formerly: Phaseolus
lunatus. Also called Butter Bean 251, 255, 555, 575, 607, 656,
1070, 1182
Linolenic Acid and Linolenate Content of Soybeans and Soybean
Products. See also Omega-3 Fatty Acids 1266
Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 230, 246, 251, 295, 359,
363, 364, 436, 444, 447, 493, 536, 537, 540, 564, 573, 578, 632,
688
Linseed Oil, Linseed Cake / Meal, Lintseed, or the Flax / Flaxseed
Plant (Linum usitatissimum L.) 20, 41, 62, 65, 70, 199, 255, 289,
295, 299, 359, 363, 445, 454, 467, 536, 537, 538, 549, 624, 649,
1019, 1070, 1156, 1165
Lipid and Fatty Acid Composition of Soybeans (Seeds or Plant),
or Soybean Products (Including Soy Oil), and Lipids in the Human
Diet 139, 210, 261
Lipids. See Linolenic Acid and Linolenate
Lipolytic enzymes in the soybean. See Enzymes in the Soybean–
Lipoxygenase and Its Inactivation
Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its
Inactivation
Lists and Descriptions (Official and / or Extensive) of Early U.S.
Soybean Varieties with Their P.I. Numbers and Synonyms 120, 132,
251, 434, 607
Los Angeles–City and County–Work with Soyfoods, Natural /
Health Foods, and / or Vegetarianism 1238, 1247, 1276
Low cost extrusion cookers. See Extruders and Extrusion Cooking:
Low Cost Extrusion Cookers (LECs)
Low-cost extrusion cookers. See Extruders and Extrusion Cooking,
Extruders and Extrusion Cooking, Low Cost
Lubricants, Lubricating Agents, and Axle Grease for Carts–
Industrial Uses of Soy Oil as a Non-Drying Oil 144, 251, 363, 364,
436, 447, 1061, 1295, 1319
Lucerne / lucern. See Alfalfa or Lucerne
Lupins or Lupin (Also spelled Lupine, Lupines, Lupinseed; Lupinus
albus, L. angustifolius, L. luteus, L. mutabilis) 10, 27, 36, 53, 81,
186, 1159
Machinery (Agricultural), Implements, Equipment, and
Mechanization (Binders, Cultivators, Cutters, Harvesters, Mowers,
Pickers, Planters, Reapers, Separators, Thrashers, or Threshers). See
also: Combines and Tractors 1, 2, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 16, 17, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51,
52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69,
70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87,

88, 89, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104,
105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117,
118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130,
131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143,
144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156,
157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169,
170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182,
183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 195, 196,
197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209,
210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222,
223, 224, 225, 226, 227, 228, 230, 231, 232, 233, 234, 235, 236,
237, 238, 239, 240, 241, 242, 244, 245, 246, 247, 248, 249, 250,
251, 252, 253, 255, 256, 257, 258, 259, 260, 261, 262, 263, 264,
265, 267, 268, 269, 270, 271, 273, 274, 275, 277, 278, 279, 282,
283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295,
296, 297, 298, 299, 300, 302, 303, 304, 305, 306, 307, 308, 309,
310, 311, 312, 313, 315, 316, 317, 318, 319, 320, 322, 323, 324,
325, 326, 327, 328, 329, 330, 332, 333, 334, 335, 336, 337, 338,
339, 340, 341, 342, 343, 347, 348, 349, 350, 351, 353, 354, 355,
356, 357, 358, 359, 361, 362, 364, 366, 368, 370, 371, 372, 373,
374, 375, 376, 378, 380, 381, 382, 384, 385, 386, 388, 392, 394,
395, 398, 399, 400, 401, 402, 403, 404, 406, 410, 411, 412, 413,
414, 415, 416, 419, 420, 421, 427, 431, 432, 434, 436, 437, 439,
441, 443, 444, 447, 449, 460, 465, 468, 469, 470, 473, 478, 479,
480, 482, 486, 487, 488, 489, 490, 492, 494, 495, 503, 504, 505,
506, 507, 513, 514, 519, 522, 524, 527, 531, 532, 533, 534, 535,
537, 539, 542, 545, 548, 552, 553, 557, 559, 566, 569, 570, 571,
575, 580, 583, 587, 588, 590, 591, 592, 593, 596, 599, 601, 603,
604, 607, 608, 616, 621, 623, 624, 625, 626, 627, 629, 632, 639,
645, 646, 654, 655, 658, 660, 661, 662, 664, 665, 668, 669, 670,
672, 673, 675, 677, 686, 689, 691, 692, 693, 694, 695, 707, 710,
713, 716, 720, 725, 727, 729, 733, 734, 738, 739, 740, 744, 746,
747, 748, 749, 751, 752, 753, 756, 760, 766, 771, 774, 777, 778,
780, 782, 785, 786, 787, 788, 793, 795, 800, 802, 804, 810, 817,
818, 823, 824, 828, 829, 830, 837, 839, 842, 845, 846, 847, 850,
851, 857, 858, 859, 863, 865, 867, 868, 869, 870, 873, 875, 883,
886, 888, 892, 893, 894, 895, 896, 897, 898, 901, 903, 905, 906,
908, 914, 915, 916, 917, 918, 920, 921, 922, 923, 926, 927, 928,
929, 931, 933, 934, 935, 936, 937, 938, 939, 942, 943, 946, 947,
949, 951, 954, 958, 959, 961, 962, 964, 965, 966, 969, 971, 972,
974, 976, 977, 991, 993, 998, 1008, 1015, 1019, 1022, 1023, 1029,
1030, 1032, 1034, 1036, 1037, 1040, 1042, 1043, 1045, 1047, 1048,
1051, 1053, 1060, 1065, 1066, 1068, 1069, 1071, 1072, 1073, 1075,
1077, 1082, 1086, 1089, 1091, 1110, 1111, 1112, 1113, 1114, 1115,
1116, 1117, 1118, 1120, 1121, 1122, 1123, 1126, 1129, 1134, 1137,
1141, 1146, 1149, 1155, 1160, 1162, 1164, 1166, 1167, 1168, 1169,
1170, 1171, 1172, 1173, 1174, 1175, 1176, 1177, 1181, 1183, 1186,
1188, 1189, 1190, 1191, 1194, 1197, 1198, 1200, 1202, 1203, 1206,
1207, 1208, 1213, 1228, 1235, 1237, 1238, 1239, 1240, 1241, 1244,
1245, 1246, 1247, 1252, 1253, 1255, 1258, 1260, 1261, 1262, 1263,
1264, 1265, 1268, 1271, 1275, 1276, 1277, 1279, 1280, 1283, 1284,
1296, 1300, 1301, 1302, 1303, 1307, 1308, 1310, 1311, 1313, 1314,
1316, 1317, 1318, 1320, 1329, 1330, 1331, 1333, 1335, 1340, 1341,
1342, 1344, 1349, 1350, 1351, 1354, 1356, 1357, 1361, 1362, 1363,
1364, 1366, 1367, 1368, 1369, 1370, 1371, 1372, 1373, 1374, 1375,
1376, 1377, 1378, 1379, 1381, 1382, 1383, 1384, 1385, 1386, 1387,
1388, 1389, 1390, 1391, 1393
Machinery, farm. See Combines
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Macrobiotics. See Aihara, Herman and Cornellia–Their Life and
Work, Kushi, Michio and Aveline–Their Life and Work, Muramoto,
Noboru–His Life and Work
Macrobiotics. See also: George Ohsawa, Michio and Aveline Kushi,
Herman and Cornellia Aihara 1157, 1292, 1298
Madison Foods and Madison College (Madison, Tennessee).
Madison Foods (Then a Subsidiary of Nutritional Corp.) Was
Acquired by Worthington Foods in Aug. 1964 281, 582, 805, 1025

Marketing–Soyfoods and Soy Products 1236
Markets and Crop Estimates, Bureau of. See United States
Department of Agriculture (USDA)–Bureau of Agricultural
Economics
Massachusetts. See United States–States–Massachusetts
Maturity groups. See Soybean–Physiology and Biochemistry–
Maturity Groups

Mainland Express (Spring Park, Minnesota). Div. of Goods, Inc.
Named Tofu, Inc. and Eastern Foods, Inc., Minneapolis, Minnesota,
from 1978 to March 1989 1167

Meal or cake, soybean. See Soybean Meal

Maize. See Corn / Maize

Meat Alternatives–Documents About (Meatlike Meatless Meat,
Poultry, or Fish / Seafood Analogs. See Also Meat Extenders) 255,
1070, 1108

Malnutrition, hunger, famine, and food shortages. See Hunger,
Malnutrition, Famine, Food Shortages, and Mortality

Meat Alternatives–General and Other Meatless Meatlike Products.
See Also Meat Extenders 1025

Mame-maki. See Roasted / Parched Soybeans (Irimame)
Mammoth Yellow soybean variety. See Soybean Varieties USA–
Mammoth Yellow
Manchu soybean variety. See Soybean Varieties USA–Manchu
Manchuria. See Asia, East–Manchuria
Map / Maps 57, 141, 148, 251, 327, 328, 364, 411, 427, 538, 549,
554, 745, 752, 759, 780, 792, 936, 941, 942, 950, 1061, 1067, 1175,
1307
Maple Leaf Foods. See CanAmera Foods (Hamilton, Ontario,
Canada)

Meat Alternatives–Meatless Bacon, Bacon Bits, Ham, Chorizo, and
Other Pork-related Products. See also Meatless Sausages 1165
Meat Alternatives–Meatless Burgers and Patties. See Also Meat
Extenders 1019, 1083
Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.).
See Also Meat Extenders 148, 1025, 1167
Meat Alternatives (Traditional Asian)–Ganmodoki/Gammodoki and
Hiryozu (Deep-Fried Tofu Burgers and Treasure Balls) 942
Meat Products Extended with Soy Protein, or Meat Extenders
(Marketed as Such) 573, 610, 679

Maple Leaf Monarch or Maple Leaf Mills. See ADM AgriIndustries Ltd. (Windsor, Ontario, Canada)

Meatless burgers. See Vegetarian / Meatless Burgers

Margarine 201, 359, 533, 555, 564, 590, 652, 657, 676, 709, 712,
752, 778, 975, 977, 1052, 1094, 1159, 1192, 1243

Media, Popular Articles on Soyfoods in the USA, Canada, or
Related to North Americans in Asia 1157, 1179

Margarine Made with Soy 251, 255, 345, 363, 364, 536, 537, 645,
688, 767, 773

Medical aspects of soybeans. See Diabetes and Diabetic Diets

Market statistics. See the specific product concerned, e.g. Tofu
Industry and Market Statistics
Marketing Association, Soybean. See Soybean Marketing
Association (1929-1932)
Marketing of soyfoods. See Individual foods, e.g., Tofu–Marketing
of
Marketing soybeans. See Chicago Board of Trade
Marketing Soybeans, Market Development, and Economics
(Including Futures Markets, Hedging, and Mathematical Models)
206, 341, 360, 413, 469, 483, 493, 530, 633, 687, 778, 818, 861,
895, 969, 1019, 1048, 1067, 1156, 1173, 1194, 1196, 1235, 1315

Medical aspects of vegetarian diets. See Vegetarian Diets–Medical
Aspects
Medicine–Alternative–Incl. Acupuncture, Chiropractic, Drugless
Doctors, Herbal Therapy, Holistic / Wholistic Medicine,
Homeopathy, Natural Hygiene, Natural Medicine, Naturopathy,
Preventive / Preventative Medicine, 1251
Meharry, Charles Leo (1885-1937), the A.P. Meharry Farms (One
Near Tolono, Champaign County, Illinois, and Three in Indiana),
and William E. Riegel, Meharry Farm Manager and Independent
Soybean Grower in Tolono, Illinois 244, 271, 290, 299, 303, 307,
327, 328, 329, 335, 340, 343, 401, 402, 403, 407, 417, 419, 426,
478, 488, 510, 511, 517, 594, 687, 701, 702, 703, 705, 735, 736,
773, 981
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Mesoamerica. See Latin America–Central America

Massachusetts) 1358

Mexico. See Latin America, Central America–Mexico

Mochi. See Rice-Based Foods–Mochi

Meyer, Frank N. (1875-1918). USDA Plant Explorer in Asia 323,
364, 766

Moldavia. See Europe, Eastern–Moldova

Michigan. See United States–States–Michigan
Microscopic analysis and microscopy. See Soybean–Morphology,
Structure, and Anatomy of the Plant and Its Seeds as Determined by
Microscopy or Microscopic Examination
Middle America. See Latin America–Central America; and Latin
America–Caribbean or West Indies, Latin America, Central
America, and Latin America, Caribbean or West Indies
Midwest Natural Foods Distributors, Inc. (Ann Arbor, Michigan)
1157
Miles Laboratories. See Worthington Foods, Inc. (Worthington,
Ohio)

Monsanto Co. (St. Louis, Missouri) and its HybriTech Seed
International subsidiary. Acquired Jacob Hartz Seed Co. in April
1983. Acquired Asgrow in Feb. 1997. Merged with Pharmacia &
Upjohn on 31 March 2000 and was renamed Pharmacia Corp 796,
856, 859, 904, 905, 913, 927, 928, 971, 1054, 1065, 1093, 1099,
1166, 1257, 1259, 1267, 1272, 1274, 1361
Monticello Co-operative Soybean Products Co. (Monticello, Piatt
Co., Illinois). Later also called Piatt County Soybean Cooperative
Co., and Viobin (Maker of Wheat Germ Oil) 359, 363, 372, 374,
701
Morinaga Nutritional Foods, Inc., and Morinaga Nyûgyô (Torrance,
California, and Tokyo, Japan) 1167
Morphology, soybean. See Soybean–Morphology, Structure,
Anatomy, Soybean–Morphology, Structure, and Anatomy

Milk, coconut / cocoanut. See Coconut Milk and Cream
Morrill Act. See Land-Grant Colleges and Universities, and Their
Origin with the Land

Milk, soy. See Soymilk

Minnesota. See United States–States–Minnesota

Morse, William Joseph (1884-1959, USDA Soybean Expert) 90,
132, 146, 154, 170, 200, 207, 208, 209, 218, 225, 227, 228, 251,
252, 253, 266, 284, 291, 305, 323, 328, 330, 331, 337, 338, 342,
351, 352, 359, 364, 365, 370, 371, 372, 374, 379, 393, 396, 400,
401, 407, 411, 419, 420, 434, 444, 447, 473, 479, 490, 492, 504,
505, 512, 520, 555, 573, 589, 592, 607, 676, 685, 701, 703, 705,
729, 757, 766, 767, 773, 777, 786, 789, 792, 799, 909, 978, 979,
980, 981, 1010, 1025, 1129, 1130, 1132, 1155, 1165, 1306, 1316

Miso companies (USA). See American Miso Co. (Rutherfordton,
North Carolina), South River Miso Co. (Conway, Massachusetts)

Morse, W.J., on expedition to East Asia. See Tofu Dorsett-Morse
Expedition to East Asia (1929-1931)

Miso–Indonesian-style. See Tauco–Indonesian-Style Fermented
Soybean Paste

Motion Pictures or References to Motion Pictures. Also called
Movies, Films, or Documentaries 403, 439, 443, 563, 760

Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinesestyle Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesianstyle Miso (Soybean Chiang, or Jiang [pinyin]) 132, 201, 212, 344,
345, 346, 379, 479, 512, 580, 941, 942, 1026, 1083, 1084, 1094,
1146, 1157, 1167, 1179, 1266, 1292, 1298

Mottled, speckled, or spotted soybeans. See Soybean Seeds–
Mottled

Miso Soup–Mainly Japanese 942

Mung Bean / Mungbean and Mung Bean Sprouts. Vigna radiata
L. Formerly Phaseolus aureus. Also called Green Gram. Chinese
(Mandarin)–Lüdou. Chinese (Cantonese)–Dau Ngah / Dow Ngaah.
Japanese–Moyashi. Indonesian: Kacang / katjang + hijau / ijo /
hidjau. German–Buschbohne. French–Haricot Mungo 364, 792,
1131

Miller, Harry W. (M.D.) (1879-1977) and International Nutrition
Laboratory (Mt. Vernon, Ohio) 975, 980, 1025, 1132
Minerals. See Calcium Availability, Absorption, and Content of Soy
Minerals (General) 148

Miso, soybean–Chinese-Style. See Jiang–Chinese-Style Fermented
Soybean Paste
Missouri. See United States–States–Missouri
Missouri Farmers Association (MFA), Mexico and Columbia,
Missouri–Cooperative Soybean Crushers 1174

Movies or films. See Motion Pictures
Mucuna pruriens. See Velvet Bean

Muramoto, Noboru–His Life and Work with Macrobiotics,
Organizations He Founded, and Commercial Products He Made or
Inspired 1292

Mitchell Foods, Inc. (Fredonia, New York; and North Abington,
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Muso Shokuhin–Natural Foods Exporter and Distributor (Osaka,
Japan) 1157
Names for soybeans–Fanciful. See Soybean Terminology and
Nomenclature–Fanciful Terms and Names
Nashville Agricultural and Normal Institute (NANI). See Madison
Foods and Madison College
National Agricultural Library (USDA, Beltsville, Maryland) 81,
547, 887, 1040
National Biodiesel Board (NBB). Formerly named National Soy
Fuels Advisory Committee (NSFAC) (May 1992–Dec. 1992) and
National SoyDiesel Development Board (NSDB) (Dec. 1992–Sept.
1994). See also Soy Diesel Fuel, SoyDiesel, or Biodiesel 1219,
1231, 1249, 1328, 1332, 1334, 1337, 1338, 1339, 1343

Movement. Organized Jan/Feb. 1953. Based in Atlanta, Texas 742
Natural Foods Distributors and Master Distributors (USA). See
Arrowhead Mills (Hereford, Deaf Smith County, Texas), Eden
Foods, Inc. (Clinton, Michigan). Founded 4 Nov. 1969, Erewhon
(Boston, Massachusetts), Great Eastern Sun and Macrobiotic
Wholesale Co. (North Carolina), Midwest Natural Foods (Ann
Arbor, Michigan), Tree of Life (St. Augustine, Florida), Westbrae
Natural Foods, Inc. (Berkeley, California)
Natural Foods Exporters and Distributors (Japan). See Muso
Shokuhin (Osaka, Japan)
Natural Foods Movement and Industry in the United States (Started
in the Mid-1950s) 741, 742, 1167, 1195, 1322
Near East. See Asia, Middle East

National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS) (Peoria, Illinois). Named Northern Regional
Research Laboratory prior to July 1976. Named Northern Regional
Research Center prior to 28 Dec. 1991 649, 689, 703, 757, 789,
895, 1061, 1105, 1132, 1155, 1227, 1394

Nematodes–Disease Control (Nematodes). Early Called Eelworms
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot
or Root-Gall 132, 251, 261, 364, 434, 479, 520, 689, 729, 792, 814,
868, 895, 909, 932, 952, 978, 1077, 1088, 1124, 1134, 1308, 1310,
1351, 1356

National Food Research Institute (NFRI) (Tsukuba, Ibaraki-ken,
Japan) 1135

Netherlands. See Europe, Western–Netherlands
New England Soy Dairy. See Tomsun Foods, Inc.

National Oilseed Processors Assoc. (NOPA) (National Soybean
Oil Manufacturers Association from May 1930 to 1935; National
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989.
Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya
Food Research Council [1936+], and Soybean Nutritional Research
Council [1937+]) 565, 582, 630, 702, 732, 752, 777, 832

New Uses Movement (USA, starting 1986)–Industrial Uses of
Soybeans. Successor to the Farm Chemurgic Movement (1930s
to 1950s). And Value-Added Industrial Applications. See also:
Research & Development Centers–USDA-ARS National Center
for Agricultural Utilization Research (Peoria, Illinois) 1218, 1226,
1227, 1295, 1394

National Soybean Crop Improvement Council. Organized March
1948 752, 768, 800, 829, 830, 886, 950

New York. See United States–States–New York

National Soybean Research Laboratory (NSRL, University of
Illinois, Urbana, Illinois) 1260, 1261, 1277

New York State Agric. Experiment Station (Geneva, NY). See
Cornell University (Ithaca, New York)

National SoyDiesel Development Board or National Soy Fuels
Advisory Committee. See National Biodiesel Board

New Zealand. See Oceania–New Zealand
Nigeria. See Africa–Nigeria

Natto, Daitokuji / Daitoku-ji natto. See Daitokuji Fermented Black
Soybeans–from Japan
Natto–Etymology of This Term and Its Cognates / Relatives in
Various Languages 907
Natto, Hamana. See Hamanatto Fermented Black Soybeans–from
Japan
Natto–Soybean Dawadawa (From West Africa). Also called Dawadawa, Dadawa, Daddawa, Iru, Local Maggi, Ogiri, Soumbala /
Soumbara / Sumbala, or Tonou 907
Natto (Whole Soybeans Fermented with Bacillus natto) 148, 212,
379, 479, 580, 907, 941, 942, 1026, 1084, 1094, 1135, 1266
Natural Food Associates–and America’s First Natural Foods

Nitragin Inoculant and The Nitragin Company 75, 169
Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by
Rhizobium Bacteria 25, 31, 43, 44, 45, 50, 53, 55, 57, 65, 66, 67,
74, 75, 81, 83, 91, 95, 98, 102, 106, 120, 121, 123, 125, 128, 139,
140, 141, 142, 143, 145, 146, 148, 150, 151, 152, 155, 159, 162,
163, 164, 167, 168, 169, 170, 174, 175, 176, 177, 179, 180, 182,
185, 189, 192, 193, 195, 197, 199, 204, 205, 210, 211, 215, 216,
217, 219, 233, 239, 240, 241, 242, 243, 244, 250, 251, 261, 262,
265, 272, 273, 274, 275, 276, 278, 287, 288, 289, 290, 294, 295,
296, 299, 301, 309, 313, 316, 317, 318, 320, 321, 322, 324, 326,
333, 335, 336, 339, 341, 343, 345, 347, 348, 364, 367, 378, 382,
384, 399, 401, 403, 406, 414, 417, 418, 420, 423, 426, 432, 434,
437, 444, 448, 462, 463, 470, 474, 475, 483, 484, 485, 486, 488,
494, 500, 510, 511, 517, 519, 520, 522, 532, 533, 548, 549, 550,
552, 554, 555, 562, 564, 567, 576, 579, 580, 590, 591, 593, 607,
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613, 621, 651, 652, 654, 669, 673, 674, 686, 707, 708, 713, 725,
728, 730, 731, 744, 748, 758, 766, 780, 782, 792, 804, 818, 839,
847, 849, 853, 854, 896, 909, 916, 929, 936, 949, 969, 982, 1017,
1032, 1077, 1083, 1096, 1129, 1132, 1134, 1143, 1156, 1163, 1166,
1296, 1356, 1362, 1366, 1370, 1384
Nitrogen Fixing Cultures / Inoculants (Commercial and
Noncommercial from government), of Rhizobium Bacteria for
Soybeans (Culture / Inoculant / Inoculum / Inocula) 75, 91, 169,
494, 522, 766
Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and
Nodulation by Rhizobium Bacteria
Nomenclature of Soybean Varieties–Standardization of and
Confusion Concerning Names 120, 132, 251, 434, 607
North America. See United States of America, and Canada. For
Mexico, see Latin America, Central America
North Carolina. See United States–States–North Carolina
Northeast India. See Asia, South–India, Northeast / North-East. The
Contiguous Seven Sister States and Sikkim
Northern Regional Research Center (NRRC) (Peoria, Illinois). See
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS)

Nutrition–Protein. See Amino Acids and Amino Acid Composition
and Content
Nuts made from roasted soybeans. See Soynuts
Obituaries, Eulogies, Death Certificates, and Wills. See Also:
Biographies, Biographical Sketches and Autobiographies 735, 736,
1001, 1155, 1321, 1322
Oceania–Australia, Commonwealth of (Including Tasmania, Cocos
(Keeling) Islands, Christmas Island, Coral Sea Islands Territory,
Norfolk Island, Territory of Ashmore and Cartier Islands, and
Australian Antarctic Territory) 11, 28, 34, 137, 393, 744, 753, 792,
881, 916, 957, 999, 1012, 1013, 1058, 1074, 1109, 1165, 1203,
1273, 1278
Oceania–Fiji 1131
Oceania–New Zealand–Including Stewart Island, Chatham Islands,
Snares Islands, Bounty Islands, and Tokelau (formerly Union
Islands) 28
Oelmuehle Hamburg AG (Hamburg, Germany). Founded in 1965
by incorporating Stettiner Oelwerke AG (founded 1910), Toeppfer’s
Oelwerke GmbH (founded 1915), and Hansa-Muehle AG (founded
1916 as Hanseatische Muehlenwerke AG) 379, 861
Off flavors. See Flavor Taste Problems

Northrup King Co. A subsidiary of Sandoz (1995), then Novartis
(1996), then Syngenta (2001) 1099, 1170, 1267
No-till farming. See Soybean Cultural Practices–No Till Farming
Novartis, Including Novartis Seeds. Novartis was formed in March
1996 by the Merger of Sandoz AG and Ciba-Geigy (both based in
Basel, Switzerland) 1267
Nutrition. See Carbohydrates (General). See also Starch, Dietary
Fiber, and Oligosaccharides (Complex Sugars), Carbohydrates–
Dietary Fiber, Chemical / Nutritional Composition or Analysis,
Flatulence or Intestinal Gas, Lipid and Fatty Acid Composition of
Soy, Minerals (General), Protein Quality, and Supplementation,
Toxins and Toxicity in Foods and Feeds–Trichloroethylene Solvent
and the Duren / Dueren Disease or Poisoning of Cattle / Ruminants,
Vitamins (General), Vitamins B-12 (Cyanocobalamin, Cobalamins)
Nutrition–Biologically active phytochemicals. See Trypsin /
Protease / Proteinase Growth Inhibitors

Ohio. See United States–States–Ohio
Ohio Miso Co. (Founded in 1979 by Thom Leonard and Richard
Kluding). See South River Miso Co. (Conway, Massachusetts)
Ohio Valley Soybean Cooperative (Henderson, Kentucky). Started
June 1941 653
Oil, soy. See Soy Oil
Oil, soy, constants. See Soy Oil Constants
Oil, soy–industrial uses. See Industrial Uses of Soy Oil
Oil, soy–industrial uses of. See Industrial Uses of Soy Oil, Paint
Manufacturers’ Association of the U.S., Incl. Henry A. Gardner,
L.P. Nemzek and Industrial Uses of Soybeans
Oil, soy, industrial uses of, as a drying oil. See Industrial Uses of
Soy Oil

Nutrition–Carbohydrates. See Oligosaccharides, Starch
Nutrition (General) 6, 201, 621, 674, 682, 849, 1083, 1179
Nutrition–Lipids. See Linolenic Acid and Linolenate

Oil, soy–industrial uses of, as a drying oil. See Binder for Sand
Foundry Cores, Industrial Uses of Soy Oil, Linoleum, Floor
Coverings, Oilcloth, and Waterproof Goods, Resins, Plastics, and
Plasticizers (Such as Epoxidized Soy Oil–ESO), Rubber Substitutes
or Artificial / Synthetic Rubber (Factice)

Nutrition–Medical Aspects. See Diabetes and Diabetic Diets
Nutrition–Minerals. See Calcium Availability, Absorption, and
Content of Soy

Oil, soy–industrial uses of, as a hydrogenated oil. See Candles,
Crayons, and Soybean Wax
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Oil, soy–industrial uses of, as a non-drying oil. See Diesel Fuel,
SoyDiesel, Biodiesel or Artificial Petroleum, Explosives Made from
Glycerine, Illumination or Lighting by Burning Soy Oil in Wicked
Oil Lamps Like Kerosene, Lubricants, Lubricating Agents, and
Axle Grease for Carts, Soaps or Detergents

Parsons, Adrian Alkanh (1846-1929). Soybean Pioneer in Indiana,
and in Hendricks County, Indiana 60, 63, 67, 163, 169, 370, 371,
431, 1293

Okara. See Fiber–Okara or Soy Pulp

Pasture from green soybean plants. See Feeds / Forage from
Soybean Plants–Pasture, Grazing or Foraging

Oligosaccharides (The Complex Sugars Raffinose, Stachyose, and
Verbascose) 1266, 1279

Pasture from soybeans. See Forage from Soybean Plants–Hogging
Down

Olive Oil 266, 536

Patent Office and Commissioner of Patents, Agriculture. See United
States Department of Agriculture (USDA)–Patent Office and
Commissioner of Patents (Forerunners of USDA)

Oncom, Onchom, or Ontjom. See Tempeh, Non-Soy Relatives
Ontario. See Canadian Provinces and Territories–Ontario
Ontario Soybean Growers (Canada: Name Changes–Ontario
Soybean Growers Association, Nov. 1946 to 1949. Ontario SoyaBean Growers’ Marketing Board, 1949 to 1989. Ontario Soybean
Growers’ Marketing Board, 1989 to 1 Dec. 1999). Merged into
Grain Farmers of Ontario 2010 Jan 1 1019, 1235, 1236, 1243, 1254

Patents–References to a Patent in Non-Patent Documents 193, 365,
370, 391, 508, 1012, 1013, 1050, 1073, 1108, 1165, 1287
Patties, meatless. See Meat Alternatives (Traditional Asian), Meat
Alternatives–Meatless Burgers and Patties
Peanut Brittle–A Brittle Toffee Containing Roasted Peanuts 363

Organic Farming and Gardening (General; Part of Natural Foods
Movement). See also: Organic Soybean Production (Commercial).
See also: Soybean Production: Organically Grown Soybeans or
Soybean Products in Commercial Food Products 741, 742, 1229,
1321

Peanut Butter 1070, 1327, 1353

Organic Soybean Production (Commercial). See also: Soybean
Production: Organically Grown Soybeans or Soybean Products in
Commercial Food Products 1084, 1157, 1297, 1354

Peanut / Peanuts (Arachis hypogaea or A. hypogæa)–Also Called
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground
Pea, or Pindar Pea / Pindars 15, 25, 27, 36, 55, 81, 91, 93, 181, 186,
230, 255, 264, 339, 379, 382, 411, 460, 520, 536, 537, 538, 624,
625, 649, 673, 774, 805, 835, 872, 888, 936, 1025, 1070, 1101,
1131, 1149, 1154, 1165, 1216, 1255, 1303, 1327, 1353, 1355

Origin, Evolution, Domestication, and Dissemination of Soybeans
(General) 148, 766
Origin, Evolution, Domestication, and Dissemination of the
Soybean (General) 339, 792
Ostrander, Ward Adelbert (1888-1953, Purdue Univ., Indiana) 330,
331, 363, 367, 371, 402, 407, 483, 701, 703, 981, 1395
Paint Manufacturers’ Association of the U.S., Incl. Henry A.
Gardner, L.P. Nemzek and Industrial Uses of Soybeans 565
Paints (Especially Water-Based Latex Paints)–Industrial Uses of
Soy Proteins 467, 564, 647, 657
Paints, Varnishes, Enamels, Lacquers, and Other Protective /
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil
144, 148, 230, 241, 246, 249, 251, 255, 295, 297, 359, 363, 364,
401, 430, 436, 439, 444, 447, 467, 493, 517, 533, 536, 537, 538,
540, 544, 545, 564, 565, 566, 568, 573, 579, 624, 625, 630, 631,
632, 645, 649, 652, 654, 673, 676, 679, 687, 688, 747, 750, 789,
931, 936, 1005, 1061, 1108, 1150, 1151, 1199, 1227, 1394

Peanut Meal or Cake (Defatted) 249
Peanut Oil 536, 537, 538, 706, 755, 784, 1109

Peanuts–Historical Documents Published before 1900 15, 25, 27, 36
Peking / Pekin soybean variety. See Soybean Varieties USA–
Mammoth Yellow
Pellets Made from Soybean Meal or Cake. Also Called Soybean
Pellets 743, 1232
Peoria Plan of 1928-29 for Growing, Selling, and Processing
Soybeans. Initiated in Illinois by American Milling Co., Funk Bros.
Co., and Grange League Federation (GLF) Exchange, New York
467, 469, 493, 515, 566, 687, 702, 1132, 1133
Periodicals–American Soybean Association. See American Soybean
Association (ASA)–Periodicals
Periodicals–Soyfoods Movement. See Soyfoods Movement–
Periodicals
Pesticides–their Use and Safety (General) 896, 1184, 1190

Pakistan. See Asia, South–Pakistan
Peter Henderson & Co. (New York City). Founded 1847 40, 57, 607
Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy
Proteins 467, 709, 931, 1061, 1165

Phaseolus limensis or P. lunatus. See Lima Bean
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305, 313, 317, 321, 333, 340, 348, 359, 360, 361, 363, 369, 370,
373, 376, 385, 402, 423, 484, 485, 487, 500, 545

Philippines. See Asia, Southeast–Philippines
Photographs Published after 1923. See also Illustrations 311, 312,
382, 384, 401, 402, 405, 411, 417, 418, 419, 423, 424, 425, 427,
429, 431, 433, 434, 435, 437, 438, 447, 448, 452, 456, 459, 461,
462, 463, 464, 465, 469, 473, 475, 477, 478, 479, 481, 482, 483,
484, 485, 486, 487, 488, 490, 492, 493, 495, 504, 505, 509, 512,
514, 516, 518, 520, 521, 523, 532, 533, 538, 540, 541, 542, 543,
544, 546, 547, 548, 549, 551, 554, 555, 558, 565, 571, 573, 574,
575, 576, 577, 578, 580, 583, 585, 589, 593, 594, 595, 596, 597,
598, 600, 604, 605, 609, 610, 612, 613, 614, 615, 616, 617, 618,
619, 620, 622, 623, 630, 631, 634, 635, 636, 637, 638, 640, 641,
642, 643, 644, 648, 650, 655, 656, 657, 658, 662, 663, 664, 666,
667, 676, 679, 684, 685, 690, 696, 697, 698, 700, 701, 702, 703,
704, 705, 708, 709, 712, 715, 716, 719, 720, 726, 728, 732, 736,
738, 744, 747, 750, 754, 758, 766, 767, 769, 773, 777, 778, 780,
783, 788, 789, 790, 791, 792, 798, 804, 806, 813, 819, 821, 827,
829, 832, 838, 855, 861, 864, 871, 875, 881, 887, 888, 891, 892,
912, 918, 930, 940, 941, 957, 963, 966, 970, 975, 976, 977, 978,
979, 980, 982, 983, 1001, 1005, 1007, 1011, 1026, 1028, 1032,
1039, 1040, 1044, 1050, 1061, 1064, 1070, 1076, 1078, 1080, 1083,
1090, 1093, 1094, 1096, 1098, 1101, 1102, 1106, 1124, 1132, 1133,
1139, 1140, 1141, 1142, 1143, 1147, 1152, 1155, 1175, 1176, 1179,
1195, 1209, 1220, 1225, 1229, 1230, 1232, 1236, 1252, 1253, 1254,
1255, 1258, 1259, 1265, 1266, 1267, 1268, 1270, 1285, 1292, 1296,
1299, 1300, 1301, 1307, 1311, 1316, 1319, 1322, 1327, 1328, 1334,
1339, 1343, 1345, 1346, 1350, 1355, 1356, 1357, 1358, 1365, 1368,
1395
Photographs Published before 1924. See also Illustrations 22, 53,
57, 70, 74, 75, 81, 83, 97, 113, 117, 120, 132, 133, 137, 141, 143,
145, 146, 148, 153, 157, 163, 164, 167, 169, 171, 175, 176, 177,
180, 185, 193, 194, 195, 198, 199, 204, 205, 210, 215, 216, 218,
220, 223, 227, 228, 229, 230, 242, 243, 251, 254, 255, 257, 258,
259, 262, 264, 265, 266, 275, 278, 280, 282, 289, 290, 294, 295,
296, 298, 303, 304, 306, 307, 314, 316, 317, 319, 324, 333, 334,
339, 340, 343, 347, 349, 356, 359, 360, 363, 364, 365, 366, 367,
368, 373, 376, 378, 379
Photoperiodism. See Soybean–Physiology–Photoperiodism /
Photoperiod and Photoperiodic Effects, Soybean–Physiology and
Biochemistry
P.I. numbers of soybeans. See Lists and Descriptions (Official and
/ or Extensive) of Early U.S. Soybean Varieties with Their P.I.
Numbers and Synonyms
Piatt County Soybean Cooperative Co. See Monticello Co-operative
Soybean Products Co.
Pigeon Pea, Pigeonpea or Red Gram. Cajanus cajan (L.)
Millspaugh. Formerly Cytisus cajan 1131
Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to
Make Pork 24, 25, 39, 41, 57, 63, 70, 81, 95, 100, 107, 116, 120,
132, 153, 163, 164, 167, 169, 171, 172, 175, 176, 186, 189, 193,
194, 195, 197, 198, 205, 210, 217, 230, 242, 243, 257, 262, 268,
269, 271, 273, 275, 276, 278, 280, 287, 290, 294, 298, 299, 300,

Pillsbury Feed Mills and Pillsbury Co. (Minneapolis, Minnesota)
719, 1182, 1238
Pioneer Hi-Bred International, Inc. (Des Moines, Iowa) 1259, 1266
Piper, Charles Vancouver (1867-1926, USDA) 92, 98, 101, 102,
114, 118, 120, 124, 125, 132, 146, 175, 218, 225, 284, 351, 364,
365, 374, 396, 403, 411, 420, 444, 555, 766, 1129
Plant Industry, Bureau of. See United States Department of
Agriculture (USDA)–Bureau of Plant Industry
Plant Protection from Diseases, Pests and Other Types of Injury
(General) 143, 325, 347
Plastics (Including Molded Plastic Parts, Plastic Film, Disposable
Eating Utensils and Tableware–From Spoons to Plates, and
Packaging Materials)–Industrial Uses of Soy Proteins 540, 544,
564, 565, 578, 596, 612, 631, 632, 647, 650, 654, 657, 659, 663,
666, 667, 679, 712, 744, 910, 982, 1005, 1036, 1061, 1062, 1070,
1108, 1154, 1165, 1179, 1199, 1212, 1252, 1294, 1314, 1394
Plastics, plasticizers and resins. See Resins, Plastics, and
Plasticizers (Such as Epoxidized Soy Oil–ESO)
Plenty (The Farm, Summertown, Tennessee). After Sept. 1983 see
Plenty Canada and Plenty USA 1144
PMS Foods, Inc. See Far-Mar-Co., Inc.
Policies and Programs, Government, Effecting Soybean Production,
Marketing, Prices, Price Support Programs, Subsidies, Support
Prices, or Trade 653, 676, 802, 950, 1052, 1067, 1196, 1255
Pollination, Soybean (Self-Pollination, Cross-Pollination, etc.) 132,
1130
Pork, meatless. See Meat Alternatives–Meatless Bacon, Ham,
Chorizo and Other Pork-related Products
Poultry fed soybeans. See Chickens, or Turkeys, or Geese & Ducks,
Chickens, or Turkeys, or Geese, Ducks, Pheasants, etc.
Precision Agriculture / Farming (Based on GPS–Global Positioning
System), Including Auto-Steer, Auto-Guidance, Big Data, Digital
Agriculture, Remote Sensing, Satellite Imagery / Technology,
Smartphones, Grid Mapping, Variable Rate Technology (VRT),
Robot Farming 1176, 1189, 1194, 1237, 1239, 1241, 1258, 1260,
1261, 1262, 1263, 1264, 1268, 1271, 1275, 1277, 1307, 1308, 1310,
1311, 1313, 1318, 1320, 1324, 1325, 1329, 1330, 1331, 1333, 1335,
1336, 1351, 1357, 1360, 1361, 1363, 1368, 1369, 1373, 1381, 1385,
1386, 1390
Price of Soybeans, Soybean Seeds, and Soybean Products–Except
Sauces (Which See) 16, 74, 81, 169, 193, 332, 358, 381, 388, 392,
394, 469, 680, 744, 1312, 1355
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Problems, urban, worldwide. See Urban Problems Worldwide

Transportation of Soybeans or Soy Products to Market by Railroad

Processing capacity of individual soybean crushing plants. See
Soybean Crushing–Processing Capacity and/or Storage Capacity of
Individual Plants–Statistics

Railroads / Railways and Special Trains and/or Exhibit Cars Used
to Promote Soybeans and Soybean Production 356, 439, 469, 568,
582, 982, 1155

Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye
Cotton Oil Co.. 1165, 1230, 1332

Ralston Purina Co. (St. Louis, Missouri). Maker of Purina Chows.
Including Protein Technologies International, a Wholly Owned
Subsidiary from 1 July 1987 to 3 Dec. 1997 549, 554, 565, 630,
654, 688, 722, 1036, 1108, 1165, 1167

Production of soybeans. See Soybean Production
Products, soy, commercial (mostly foods). See Commercial Soy
Products–New Products

Rapeseed Oil 1109, 1128, 1145, 1210, 1211, 1227
Rapeseed, the Rape Plant (Brassica napus), or Colza. See also
Canola 22, 27, 53, 63, 74, 84, 106, 220, 624, 625, 1159, 1312, 1355

Protease inhibitors. See Trypsin / Protease
Proteinase Growth Inhibitors

Recipes. See Cookery
Protection of soybeans. See Insects–Pest Control. See also:
Integrated Pest Management, Nematodes–Disease Control,
Pesticides (General), Rodents and Birds–Pest Control–Especially
Rabbits and Woodchucks
Protection of soybeans from diseases. See Diseases of soybeans

Regional Soybean Industrial Products Laboratory (Urbana, Illinois).
See U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936)
Religious aspects of vegetarianism. See Vegetarianism–Religious
Aspects

Protein products, soy. See Soy Protein Products
Protein Quality, and Supplementation / Complementarity to
Increase Protein Quality of Mixed Foods or Feeds. See also
Nutrition–Protein Amino Acids and Amino Acid Composition 548,
621, 661, 1083, 1094
Protein sources, alternative, from plants. See Amaranth, Azuki
Bean, Chufa (Cyperus esculentus) or Earth Almonds, Cottonseed
and Cotton, Lupins or Lupin, Peanut & Peanut Butter, Peanuts &
Peanut Butter, Sunflower Seeds, Wheat Gluten & Seitan
Protein supplementation / complementarity to increase protein
quality. See Nutrition–Protein Quality
Public Law 480 (Food for Peace Program. Formally–Agricultural
Trade Development and Assistance Act of 1954) 1052, 1303
Pudding. See Soy Pudding, Custard, Parfait, or Mousse (Usually
made from Soymilk or Tofu)
Pueraria. See Kudzu or Kuzu
Pure Food Movement–USA (1870s to ca. 1906. Championed by Dr.
Harvey Wiley) 777
Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)

Remote sensing and satellite imagery. See Precision Agriculture /
Farming (Based on GPS)
Republic of China (ROC). See Asia, East–Taiwan
Research & Development Centers. See (EMBRAPA) (Brazil),
Cornell University (Ithaca, New York), and New York State Agric.
Exp. Station, Illinois, University of (Urbana-Champaign, Illinois).
Soyfoods, National Center for Agricultural Utilization Research
(NCAUR) (USDA-ARS) (Peoria, Illinois), National Food Research
Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan), U.S. Regional
Soybean Industrial Products Laboratory (Urbana, Illinois). Founded
April 1936)
Research on Soybeans 630, 886, 969, 989, 1017, 1139, 1173, 1361
Resins, Plastics, and Plasticizers (Such as Epoxidized Soy Oil–
ESO)–Industrial Uses of Soy Oil as a Drying Oil 540, 647, 709,
1005
Restaurants, Chinese, outside China, or Chinese recipes that use
soy ingredients outside China. See Asia, East–China–Chinese
Restaurants Outside China
Restaurants or cafeterias, vegetarian or vegan. See Vegetarian or
Vegan Restaurants
Reviews of the literature. See Bibliographies and / or Reviews of
the Literature

Québec. See Canadian Provinces and Territories–Québec
Rhizobium bacteria. See Soybean Production–Nitrogen Fixation
Rabbits as pests. See Rodent and Birds–Pest Control–Especially
Rabbits and Woodchucks

Rice, Brown. Also Called Whole Grain Rice or Hulled But
Unpolished Rice 1229, 1292

Railroad / railway / rail used to transport soybeans. See
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Sea Vegetables or Edible Seaweeds, Often Used with Soyfoods 186,
942

Rice koji. See Koji
Rice-Based Foods–Mochi (Cakes of Pounded, Steamed Glutinous
Rice {Mochigome}) 942
Riceland Foods (Named Arkansas Grain Corp. before Sept. 1970)
1096
Rich Products Corporation (Buffalo, New York) 1358
Riegel, William E. See Meharry, Charles Leo (1885-1937)
Roads or highways used to transport soybeans. See Transportation
of Soybeans or Soy Products to Market by Roads or Highways
Roasted / Parched Soybeans (Irimame) Used in the Bean-Scattering
(Mame-Maki) Ceremony at Setsubun (Lunar New Year) in Japan
1179
Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat,
Full-Fat) and Grits 936, 941, 942, 1222
Robert L. Dortch Seed Farms (Scott, Arkansas) 756, 799, 816, 817,
868
Rodents and Birds–Pest Control–Especially Rabbits, Jackrabbits /
Jack Rabbits, Hares, Woodchucks, Pigeons and Pheasants 12, 40,
57, 120, 137, 170, 251, 434, 567, 657, 746, 792
Ross & Rowe (Yelkin Lecithin, New York City) 1252
Rouest, Léon (1872-1938). Soybean Pioneer in France 325, 580,
624, 625
Royal: New U.S. domestic soybean variety. Synonym: Wilson-Five
(Morse 1948) 219, 251, 321, 343, 382, 434
Royal Wessanen NV Co. See Tree of Life (St. Augustine, Florida)
Rubber Substitutes or Artificial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 251, 359, 363, 364, 444,
447, 493, 533, 540, 573, 750
Russian Federation (Russia). See Europe, Eastern–Russian
Federation
Russo-Japanese War (1904-1905)–Soybeans and Soyfoods 379

Seaweeds, edible. See Sea Vegetables
Seed and plant introduction to the USA. See United States
Department of Agriculture (USDA)–United States Department
of Agriculture (USDA)–Section of Foreign Seed and Plant
Introduction
Seed Certification and Certified Seeds (Soybeans) 365, 431, 478,
483, 488, 687, 701, 702, 791, 798, 887, 955, 1026
Seed Cleaning–Especially for Food or Seed Planting Uses 243, 259,
262, 266, 360, 364, 404, 424, 464, 488, 537, 575, 596, 623, 658,
848, 1026, 1096, 1098, 1166, 1257, 1395
Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum)
for Various Specific Varieties. See also: Soybean Seeds of Different
Colors 25, 81, 132, 177, 205, 217, 294, 371, 382, 550, 561, 607,
626, 792
Seed Companies and Seedsmen, Early Soybean, Worldwide
(Especially Before 1925) 30, 40, 50, 57, 74, 79, 91, 120, 132, 193,
211, 288, 309, 310, 382, 414, 623, 680, 693, 978, 1085, 1087, 1133
Seed companies, soybean. See Asgrow (Des Moines, Iowa),
Burpee, Coker Pedigreed Seed Co. (Hartsville, South Carolina),
Dammann & Co. (San Giovanni a Teduccio {near Naples}, Italy),
Dortch Seed Farms, DuPont (E.I. Du Pont de Nemours & Co., Inc.)
(Wilmington, Delaware), Evans Seed Co. (West Branch, Ogemaw
County, Michigan) and Mr. Edward Ellsworth Evans (18641928), Funk Brothers Seed Co. (Bloomington, Illinois), Haage
& Schmidt (Erfurt, Germany), Hartz (Jacob) Seed Co. (Stuttgart,
Arkansas), James J.H. Gregory, Johnson & Stokes (Philadelphia,
Pennsylvania), Monsanto Co. (St. Louis, Missouri), Northrup
King Co., Peter Henderson & Co. (New York City), Pioneer HiBred International, Inc. (Des Moines, Iowa), Teweles, Thorburn,
Vilmorin-Andrieux & Co. (France), Wannamaker (John E.) (St.
Matthews, South Carolina), Wing Seed Co. (Mechanicsburg,
Champaign County, Ohio)
Seed Companies, Soybean–Other (Small) and Lists–Especially
USA, Not Very Early 262, 334
Seed companies–Thompson. See Thompson (W.G.) & Sons
Limited, Blenheim, Ontario, Canada
Seed Germination or Viability–Not Including Soy Sprouts 148, 204,
251, 262, 321, 325, 365, 382, 483, 520, 906, 965, 1347

Rust, soybean. See Rust, Soybean
Sandoz AG (Basel, Switzerland). Merged with Ciba-Geigy in
March 1996 to Become Novartis 1099, 1170, 1267

Seed Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 133

Sauce, soy nugget. See Fermented Black Soybean Extract
Sausages, meatless. See Meat Alternatives–Meatless Sausages
Screw presses. See Soybean Crushing–Equipment–Screw Presses
and Expellers

Seed Quality, Composition, and Component / Value-Based Pricing
(Percentage and Quality of Protein, Oil, Fatty Acids, etc.) 693, 803
Seed Quality of Soybeans–Condition, Grading, and Grades
(Moisture, Foreign Material, Damage, etc.) 425, 439, 469, 537, 559,
701, 786, 803, 919, 961, 1138, 1236, 1238
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Seed Treatment with Chemicals (Usually Protectant Fungicides)
for Protection. (For Treatment with Nitrogen-Fixing Bacteria see–
Soybean Production–Nitrogen Fixation & Inoculation) 780, 804,
854, 896, 909
Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains
in Grams, or Number of Seeds Per Pound or Per Kilogram, and
Agronomic Significance of Seed Weight 97, 177, 434, 532, 550,
567, 607, 626, 896, 909, 1055, 1059, 1306

Sheep, Lambs, Ewes, or Rams Fed Soybeans, Soybean Forage, or
Soybean Cake or Meal as Feed to Make Wool or Mutton 57, 63, 74,
81, 100, 106, 120, 163, 167, 171, 175, 176, 177, 186, 217, 257, 290,
294, 299, 317, 340, 363, 364, 367, 411, 414, 545
Shennong / Shen Nung. See Asia, East–China–Shennong / Shên
Nung / Shen Nung
Shortening (Usually Hydrogenated) 251, 266, 345, 359, 363, 364,
444, 493, 533, 536, 537, 564, 590, 610, 645, 652, 657, 676, 688,
709, 712, 752, 778

Seeds, soybean–Variety development and breeding of soybeans. See
Variety Development and Breeding

Shoyu. See Soy Sauce

Sesame Meal or Cake (Defatted) 853

Shurtleff, William. See Soyinfo Center (Lafayette, California)

Sesame Oil 1025

Siebold, Philipp Franz von (1796-1866)–German Physician and
Naturalist in Japan (1823-1829) 25

Sesame Seed (Sesamum indicum, formerly Sesamum orientale).
(Also Called Ajonjoli, Benne, Benni, Benniseed, Gingelly, Gingely,
Gingelie, Jinjili, Sesamum, Simsim, Teel, Til). Including Sesame as
an Oilseed, Sesame Flour, Sesame Tofu (Goma-dofu), and Sesame
Salt / Gomashio. See also Sesame Butter / Tahini, Sesame Cake or
Meal, Sesame Milk, and Sesame Oil 27, 624, 625, 673, 792, 865
Sesamum indicum. See Sesame Seed

Silage, soybean. See Feeds / Forage from Soybean Plants–Forage
Used for Silage / Ensilage
Simply Natural, Inc. (Philadelphia, Pennsylvania). Founded by
Christine Pirello 1167
Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight
of 100 Seeds in Grams, or Number of Seeds Per Pound

Setsubun. See Roasted / Parched Soybeans (Irimame)
Sizings for paper or textiles. See Paper Coatings or Sizings, or
Textile Sizing

Seventh-day Adventist work with vegetarianism. See
Vegetarianism–Seventh-day Adventist Work with

Smoked tofu. See Tofu, Smoked
Seventh-day Adventists. See Kellogg, John Harvey (M.D.) (18521943), Sanitas Nut Food Co. and Battle Creek Food Co., Kellogg,
Will Keith,... Kellogg Co., Kloss, Jethro (1863-1946) and his Book
Back to Eden, Madison Foods and Madison College (Madison,
Tennessee), Miller, Harry W. (M.D.) (1879-1977), Van Gundy,
Theodore A., and La Sierra Industries (La Sierra, California),
White, Ellen G (1827-1915), Worthington Foods, Inc. (Worthington,
Ohio)

Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying
Oil–Soap, Detergent 144, 148, 230, 246, 249, 251, 255, 295, 359,
363, 364, 401, 436, 447, 467, 493, 533, 536, 537, 540, 564, 573,
610, 624, 625, 654, 673, 676, 688, 712, 750, 853, 931
Society for Acclimatization (Société d’Acclimatation, France) 625
Soil fertility. See Soil Science–Soil Fertility

Seventh-day Adventists–Cookbooks and Their Authors, Dietitians
and Nutritionists–Ella E.A. Kellogg (1852-1920), Anna L. Colcord
(1860?-1940?), Jethro Kloss (1863-1946), Almeda Lambert (18641921), Lenna Frances Cooper (1875-1961), Julius G. White (18781955), Frances Dittes (1891-1979), Edyth Cottrell (1900-1995),
Dorothea Van Gundy Jones (1903-1979), Philip S. Chen (19031978), Frank & Rosalie Hurd (1936- ), etc.. 805
Seventh-day Adventists–General and Historical 1175

Soil Science 439, 1137, 1296
Soil Science–Soil Erosion and Soil Conservation 674, 720, 758,
768, 774, 792, 842, 896, 909, 1255, 1262
Soil Science–Soil Fertility and Soil Health 694
Soilage, soybean. See Feeds / Forage from Soybean Plants–Soilage
and Soiling

Seventh-day Adventists–Influence Today of Seventh-day Adventist
Affiliated Organizations in the Fields of Vegetarianism, Health, and
Soyfoods (Not Including Original Medical Research on Adventists)
1273

Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction
Solvents. See Soybean Crushing–Solvents

Seventh-day Adventists–Overseas Companies Making Soyfoods
(Europe). See DE-VAU-GE Gesundkostwerk GmbH (Lueneburg,
Germany), Granose Foods Ltd. (Bucks., England)

Solvents–Hexane–Used Mainly for Soy Oil Extraction 696, 1165,
1230
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Solvents–Trichloroethylene (Trichlorethylene, Trichlor) 1230

1370

Solvents Used for Extraction of the Oil from Soybeans (General,
Type of Solvent, Unspecified, or Other). See also Ethanol, Hexane,
and Trichloroethylene Solvents 359, 372, 555, 734, 861

Soy Flour, Industrial Uses of–Other. See also: Adhesives or Glues
for Plywood, Other Woods, Wallpaper, Building Materials, Etc..
573, 657, 1133

Soup, miso. See Miso Soup

Soy Flour Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 712

South Africa. See Africa–South Africa
Soy Flour or Defatted Soybean Meal in Cereal-Soy Blends, with
Emphasis on Dry Products Used in Third World Countries, Often
Used as Weaning Foods (such as CSM, WSB, etc.) 628

South America. See Latin America–South America
South Manchuria Railway and the South Manchuria Railway
Company (Minami Manshu Tetsudo Kabushiki Kaisha) 379, 504,
505, 670
South River Miso Co. (Conway, Massachusetts). Including Ohio
Miso Co.. 1292
Soy Cheese–Non-Fermented, Western Style, That Melts. Typically
Made with Tofu or Isolated Soy Proteins. Usually Contains Casein
(A Protein from Cow’s Milk) 1305
Soy Cheese or Cheese Alternatives–General, Western Style, That
Melts. Often Contains Casein (Cow’s Milk Protein) 832
Soy Chocolate or Cocoa (Toasted Soy Flour) (Also includes use of
non-roasted Soy Flour or Soymilk in Making Chocolate) 148, 493,
580, 673

Soy Flour, Textured (Including TVP, Textured Vegetable Protein)
1348
Soy Flour–Whole or Full-fat 555, 1200, 1302, 1312, 1352
Soy ice cream companies (USA). See Barricini Foods (Mountain
Lakes, New Jersey), Tofutti Brands, Inc. (Cranford, New Jersey)
Soy Ice Cream (Frozen or Dry Mix)–Imports, Exports, International
Trade 1167
Soy Ice Cream (General–Usually Non-Dairy) 255, 832, 1036, 1150,
1151, 1154, 1165, 1167, 1199, 1225
Soy infant formula. See Infant Formula, Soy-based
Soy lecithin. See Lecithin, Soy

Soy Coffee–Made from Roasted Soy Flour or Ground Roasted
Soybeans 11, 22, 32, 41, 56, 57, 59, 132, 148, 170, 175, 201, 215,
249, 251, 328, 344, 363, 364, 401, 462, 493, 554, 555, 580, 582,
603, 610, 673, 805, 1070, 1192
Soy Coffee (Roasted Soy Flour)–Etymology of This Term and Its
Cognates / Relatives in Various Languages 175, 603
Soy Cream Cheese, Usually Made of Tofu or Soy Yogurt 1167,
1251
Soy fiber. See Fiber
Soy flour companies (Europe). See Spillers Premier Products Ltd.
(Puckeridge, Ware, Hertfordshire, England)
Soy Flour, Grits, and Flakes–Enzyme Active (Whole / Full-Fat,
Unheated) 1312
Soy Flour, Grits, and Flakes–Use in Brewing Beer, Such as ADM
Pro-zyme Flakes and Soybean Brew Flakes 573
Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 27,
144, 148, 170, 194, 201, 212, 215, 230, 251, 252, 255, 344, 359,
364, 401, 407, 420, 436, 444, 447, 462, 463, 467, 493, 512, 515,
533, 537, 540, 548, 551, 554, 555, 573, 578, 579, 580, 590, 593,
603, 610, 613, 625, 649, 654, 657, 659, 673, 679, 682, 707, 709,
712, 725, 732, 744, 747, 755, 761, 792, 832, 853, 931, 942, 973,
1005, 1070, 1079, 1080, 1094, 1108, 1133, 1200, 1232, 1250, 1348,

Soy Oil as a Commodity, Product, or Ingredient for Food Use (in
Cookery or Foods). Its Manufacture, Refining, Trade, and Use. See
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 27, 120,
136, 145, 148, 163, 165, 166, 171, 182, 183, 193, 194, 197, 206,
215, 218, 230, 240, 241, 247, 255, 264, 298, 328, 330, 343, 344,
345, 346, 351, 360, 362, 363, 364, 371, 372, 379, 380, 401, 402,
407, 417, 420, 436, 462, 463, 467, 488, 503, 504, 505, 510, 512,
527, 530, 533, 537, 538, 549, 554, 566, 575, 579, 580, 603, 612,
613, 623, 630, 657, 659, 663, 666, 667, 672, 673, 674, 676, 680,
702, 707, 709, 712, 716, 725, 736, 744, 767, 773, 784, 895, 931,
941, 942, 978, 979, 990, 1019, 1094, 1142, 1150, 1151, 1154, 1159,
1197, 1199, 1255
Soy Oil Constants. Includes Index of Refreaction, Refreactive
Index, Solidification Point (Erstarrungspunkt), Specific Gravity.
See also Iodine Number 537, 626, 1109
Soy Oil Constants–Iodine Number / Value 537, 626, 631, 672, 688,
757, 1109
Soy Oil–Etymology of This Term and Its Cognates / Relatives in
Various Languages 603, 1109
Soy oil–industry and market statistics. See Soybean Crushing
Soy Protein and Proteins–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 139
Soy protein companies (USA). See Delsoy Products, Inc., Drackett
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Co. (The), Glidden Co. (The), Griffith Laboratories, Laucks (I.F.)
Co., Mitchell Foods, Inc., Rich Products Corporation
Soy Protein Isolates, Textured (For Food Use Only, Including Spun
Soy Protein Fibers or Soy Isolate Gels). See also: Industrial Uses of
Soy Proteins–Fibers (Artificial Wool Made from Spun Soy Protein
Fibers) 1036, 1108, 1165

in Various Languages 255
Soy Sprouts Production–How to Grow Soy Sprouts on a
Commercial Scale 942
Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 148,
255, 364, 554, 555, 580, 610, 707, 725, 744, 941, 942, 1083

Soy Protein Products (General, or Modern Products). See also:
Nutrition–Protein, Protein Quality, and Amino Acid Composition
657, 682, 931, 1156

Soy whip topping. See Whip Topping

Soy Proteins–Concentrates 1036

Soy Yogurt–Fermented / Cultured 148, 1167, 1251

Soy Proteins–Isolates, for Food Use. See also: Isolates, for
Industrial (Non-Food) Use 1036, 1083, 1108, 1146, 1355

Soy Yogurt (Generally Non-Dairy) 1064

Soy Proteins–Properties (Including Types {Globulins, Glycinin,
Beta- and Gamma-Conglycinin}, 7S & 11S Protein Fractions and
Subunits, Sedimentation Coefficients, Nitrogen Solubility, and
Rheology) 148

Soy wine. See Fermented Specialty Soyfoods

Soya Foods Ltd [Named Soya Flour Manufacturing Co. Ltd. (192942), and Soya Foods Ltd. (1933)]. See Spillers Premier Products
Ltd.
Soya Kaas Inc. See Swan Gardens Inc. and Soya Kaas Inc.

Soy Proteins, Textured (General) 1083, 1253

Soya–Soybean Production and Soy Products 750

Soy Pudding, Custard, Parfait, or Mousse (Usually made from
Soymilk. Non-Dairy Milk, or Tofu). See also Soy Yogurt–Not
Fermented 255, 580, 1070

Soyatech (Publisher of Soya Bluebook and Soya Newsletter, Bar
Harbor, Maine. Note: In March 1980 Peter Golbitz and Sharyn
Kingma started Island Tofu Works, a tofu manufacturing company,
in Bar Harbor, Maine) 1253, 1312, 1355

Soy sauce. See Worcestershire Sauce
Soy Sauce and Shoyu–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 603
Soy sauce companies (international). See Kikkoman Corporation
(Tokyo, Walworth, Wisconsin; and Worldwide)
Soy Sauce (Including Shoyu and Worcestershire Sauce)–Imports,
Exports, International Trade 444
Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, and
Traditional Worcestershire Sauce 25, 27, 32, 148, 212, 215, 251,
255, 266, 344, 364, 379, 401, 420, 436, 444, 447, 479, 493, 512,
533, 548, 554, 555, 580, 582, 603, 613, 673, 707, 725, 766, 799,
941, 942, 1025, 1042, 1064, 1083, 1146, 1179, 1356

Soybean Council of America. See American Soybean Association
(ASA)–Soybean Council of America
Soybean crushers (Canada). See ADM Agri-Industries Ltd.
(Windsor, Ontario, Canada), CanAmera Foods (Hamilton, Ontario,
Canada), Victory Soya Mills Ltd. (Toronto, Ontario)
Soybean Crushers (Canada), Early (Started Before 1941)–Milton
Oil Refineries Ltd. (Milton, Ontario; March 1930–Renamed
Canadian Soyabeans Ltd. by Nov. 1932), Dominion Linseed Oil
Co. (Baden, ONT; 1932), Soy Bean Oil and Meal Co-operative
Company of Canada, Ltd. (Chatham, ONT; 1932), Dominion Soya
Industries / Dominion Soya Products Co. (Montreal, Quebec; spring
1935), Soya Mills Limited (Stratford, ONT; Jan. 1936), Edgar
Soya Products (Belle River, Ontario; 1936), Toronto Elevators Ltd.
(Toronto, ONT; 1938) 1019

Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap,
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 148,
379

Soybean Crushers (Europe). See Unilever Corp., Lever Brothers
Co., Unimills B.V. (Netherlands)

Soy Sauce, Indonesian Sweet, Kecap Manis / Ketjap Manis.
Indonesian Sweet Thick Spicy Soy Sauce / Indonesian Thick Sweet
Soy Sauce 1083

Soybean crushers (Europe). See Ferruzzi-Montedison (Italy), Hansa
Muehle (Hamburg, Germany), Oelmuehle Hamburg AG (Hamburg,
Germany)

Soy sauce residue or dregs. See Fiber–Residue or Dregs from
Making Soy Sauce

Soybean crushers (USA). See Allied Mills, Inc., Archer Daniels
Midland Co. (ADM) (Decatur, Illinois), Bunge Corp. (White
Plains, New York), Cargill, Inc. (Minneapolis, Minneapolis),
Central Soya Co. (Fort Wayne, Indiana), Chicago Heights Oil Co.
(Chicago Heights, Illinois), Dannen Mills (St. Joseph, Missouri),
Delphos Grain & Soya Products Co. (Delphos, Ohio), Honeymead
Products Co., Pillsbury Feed Mills and Pillsbury Co. (Minneapolis,

Soy sauce used in Worcestershire sauce. See Worcestershire Sauce–
With Soy Sauce Used as an Ingredient
Soy Sprouts–Etymology of This Term and Its Cognates / Relatives

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 826
Minnesota), Procter & Gamble Co. (Cincinnati, Ohio). Including
the Buckeye Cotton Oil Co., Ralston Purina Co. (St. Louis,
Missouri), Staley (A.E.) Manufacturing Co. (Decatur,, Swift & Co.
(Illinois)

Soybean Crushing–Explosions and/or Fires in Soybean Solvent
Extraction Plants (Making Soy Oil and Soybean Meal) 1174

Soybean Crushers (USA). See Seed Companies, Soybean–Funk
Brothers Seed Co. (Bloomington, Illinois)–After 1924

Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal)
202, 444, 447, 469, 515, 561, 568, 571, 596, 610, 649, 650, 693,
696, 701, 719, 734, 752, 778, 783, 910, 1070, 1096, 1133, 1156,
1165, 1179, 1246

Soybean crushers (USA), Cooperative. See AGRI Industries,
Inc. (Iowa), Ag Processing Inc a cooperative (AGP), Boone
Valley Cooperative Processing Association (Eagle Grove, Iowa),
CHS Cooperatives, Including Cenex, Inc. and Harvest States
Cooperatives (Which Includes Honeymead), Dawson Mills
(Dawson, Minnesota), Far-Mar-Co, Inc., Farmers Union Grain
Terminal Association (GTA), Honeymead (Mankato, Minnesota),
Land O’Lakes, Inc., Missouri Farmers Association (MFA),
Monticello Co-operative Soybean Products Co. (Monticello, Piatt
Co., Illinois), Ohio Valley Soybean Cooperative (Henderson,
Kentucky), Riceland Foods (Named Arkansas Grain Corp. before
Sept. 1970)
Soybean Crushers (USA), Cooperative–General and Other 754
Soybean crushers (USA), Early. See Elizabeth City Oil and
Fertilizer Co. (Elizabeth City, North Carolina; 1915)
Soybean Crushers (USA), Early–Pacific Oil Mills and Albers
Brothers Milling Co. (Seattle, Washington; 1911), Elizabeth City
Oil and Fertilizer Co. (Elizabeth City, North Carolina; 1915. By
1917 six other North Carolina oil mills were crushing soybeans),
Chicago Heights Oil Mfg. Co. (Chicago Heights, Illinois; 1920),
A.E. Staley Mfg. Co. (Decatur, Illinois; 1922), Piatt County
Cooperative Soy Bean Co. (Monticello, Illinois; 1923–batch
solvent), Blish Milling Co. (Seymour and Crothersville, Indiana;
1923), Eastern Cotton Oil Co. (Norfolk, Virginia; 1924–continuous
solvent) 165, 166, 193, 194, 344, 359, 363, 372, 407, 439, 469, 493,
701, 931, 1132, 1141
Soybean Crushers (USA), Small Crushers–Arkansas Grain Corp.
(Helena & Stuttgart, Arkansas, 1958), Hemphill Soy Products
(Kennett, Missouri, 1944), Old Fort Mills (Marion, Ohio, 1936),
Sioux Soya Co. (Sioux City, Iowa, 1943), Soy Bean Processing
Co. (Waterloo, Iowa, 1937), Soybean Products, Inc. (Cedar Rapids,
Iowa, 1934), Southern Soya Corp. (Cameron, South Carolina,
1963), Soy-Rich Products (Wichita, Kansas, 1944), Toledo Soybean
Products (Toledo, Ohio, 1940) Western Soybean Mills (Sioux Falls,
South Dakota, 1944), etc.. 407, 581
Soybean Crushing–Equipment–Hydraulic Presses 344, 345, 346,
379, 555, 701, 767, 942
Soybean Crushing–Equipment–Screw Presses and Expellers
(Continuous, Mechanical) 247, 344, 345, 346, 488, 512, 515, 538,
548, 623, 632, 696, 701, 754, 767, 861, 1230, 1252
Soybean Crushing–Equipment–Solvent Extraction 359, 372, 555,
583, 596, 621, 696, 734, 754, 767, 861, 1165, 1230
Soybean Crushing–Equipment–Wedge Press and Hand-Turned
Screw Press (Early Technology from China and Manchuria) 504

Soybean Crushing, Including Production and Trade of Soybean
Oil, Meal or Cake, Margarine, or Shortening–Industry and Market
Statistics, Trends, and Analyses–194, 230, 298, 493, 536, 630, 744,
861, 990, 1156, 1312, 1355
Soybean Crushing–Processing Capacity and/or Storage Capacity of
Individual Plants–Statistics 359
Soybean crushing–solvents. See Solvents
Soybean Cultural Practices–No-Till, Conservation Tillage, and
Minimum Tillage Farming / Agriculture 699, 842, 870, 896, 909,
951, 958, 971, 993, 1029, 1087, 1126, 1152, 1168, 1171, 1188,
1235, 1255, 1265, 1356
Soybean–Genetic Diversity, Variability and Population Structure
1027, 1366
Soybean–Growth Regulators / Substances Such as Triiodobenzoic
Acid (TIBA), Gibberellic Acid, Gibberellins, Auxins, Cytokinins,
Dicamba, and Florigen 1087
Soybean Marketing Association (1929-1932). Organized at Decatur,
Illinois on 16 Oct. 1929 514, 538
Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as
a Fertilizer or Manure for the Soil or for Fish Ponds–Industrial Uses
148, 163, 183, 194, 197, 359, 363, 493, 512, 555, 707, 725, 767
Soybean Meal–Etymology of This Term and Its Cognates /
Relatives in Various Languages 139
Soybean meal pellets. See Pellets Made from Soybean Meal
Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake,
Beancake, Soybean Cake, Oilmeal, or Presscake 27, 137, 139, 144,
148, 163, 165, 166, 171, 182, 183, 193, 194, 197, 202, 206, 215,
218, 230, 240, 243, 247, 249, 251, 266, 295, 297, 298, 305, 330,
341, 344, 345, 346, 351, 359, 362, 363, 364, 379, 380, 393, 401,
402, 407, 417, 420, 423, 436, 439, 444, 448, 462, 463, 474, 488,
493, 503, 510, 512, 522, 530, 533, 536, 538, 545, 548, 549, 554,
555, 566, 568, 573, 579, 580, 583, 610, 613, 621, 623, 625, 632,
639, 653, 672, 674, 680, 687, 702, 707, 712, 716, 721, 725, 736,
750, 754, 767, 773, 778, 798, 800, 838, 853, 855, 861, 895, 896,
909, 936, 941, 975, 990, 1007, 1019, 1052, 1067, 1080, 1101, 1146,
1155, 1159, 1167, 1174, 1196, 1197, 1232, 1250
Soybean–Morphology, Structure, and Anatomy of the Plant and Its
Seeds 10, 132
Soybean–Morphology, Structure, and Anatomy of the Plant and Its
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Seeds as Determined by Microscopy or Microscopic Examination
148
Soybean oil. See Soy Oil
Soybean oil constants. See Soy Oil Constants
Soybean–origin and domestication. See Origin, Domestication, and
Dissemination of the Soybean (General)
Soybean paste. See Miso
Soybean pellets. See Pellets Made from Soybean Meal
Soybean–Physiology and Biochemistry (Including Photoperiodism,
Photosynthesis, Translocation, Plant Water Relations, Respiration,
Photorespiration) 75, 395, 449, 766, 1029, 1129

679, 680, 688, 702, 708, 716, 723, 736, 747, 751, 752, 755, 760,
767, 789, 799, 802, 804, 808, 873, 874, 910, 918, 931, 973, 977,
990, 1007, 1017, 1019, 1048, 1052, 1083, 1094, 1101, 1138, 1142,
1150, 1151, 1156, 1158, 1197, 1212, 1250, 1255, 1303, 1384
Soybean production in tropical and subtropical countries. See
Tropical and Subtropical Countries, Soybean Production in (Mostly
in
Soybean production–Marketing. See Chicago Board of Trade
(CBOT), Marketing Soybeans, Railroads / Railways and Special
Trains and/or Exhibit Cars Used to Promote Soybeans and Soybean
Production, Soybean Marketing Association (1929-1932)
Soybean production–Nitrogen Fixation and Inoculation. See
Nitragin Inoculant and The Nitragin Company
Soybean production, organic. See Organic Soybean Production

Soybean–Physiology and Biochemistry–Maturity Groups 864,
1017, 1027
Soybean–Physiology–Photoperiodism / Photoperiod, Photoperiodic
Effects, or Photo-Thermal Responses 887, 896, 909, 1279

Soybean production–Plant protection. See Diseases (Bacterial,
Fungal, and Viral / Virus), Insects–Pest Control. See also:
Integrated Pest Management, Integrated Pest Management (IPM)
and Biological Control, Nematodes–Disease Control, Pesticides
(General), Weeds–Control and Herbicide Use

Soybean–Physiology–Tolerance to Cold, Chilling, or Low
Temperatures, and Cold Tolerant Varieties 1039, 1205

Soybean production–Research. See Research on Soybeans

Soybean processing. See Soybean Crushing

Soybean Production–Sustainability or Sustainable Agriculture 1277

Soybean production. See–Fertilizers and Plant Nutrition, Cover
Crop, Use of Soybean as. See also: Intercropping, Crop Rotation
of Soybean Plants for Soil Improvement, Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping, Cultural Practices,
Green Manure, Harvesting and Threshing, Identity Preserved /
Preservation, Peoria Plan of 1928-29 for Growing, Selling, and
Processing Soybeans, Plant Protection from Diseases, Pests and
Other Types of Injury (General), Precision Agriculture / Farming
(Based on GPS–Global Positioning System), Price of Soybeans,
Soybean Seeds and Soybean Products–Except Sauces (Which
See), Seed Germination or Viability–Not Including Soy Sprouts,
Seed Quality, Seed Treatment, Soybean Variety Development and
Breeding–New Soybean Varieties in the USA, Yield Statistics,
Soybean

Soybean Rust (Fungal Disease) 140, 519, 603, 1346
Soybean Seeds–Black in Color. Food Use is Not Mentioned 25, 39,
57, 65, 70, 79, 81, 83, 97, 99, 109, 117, 118, 120, 126, 132, 139,
141, 142, 145, 155, 163, 167, 169, 170, 172, 175, 177, 185, 193,
196, 205, 210, 214, 215, 216, 217, 218, 219, 220, 227, 228, 240,
241, 251, 261, 262, 270, 280, 289, 293, 294, 295, 300, 302, 316,
321, 325, 334, 342, 343, 350, 356, 364, 365, 366, 368, 369, 370,
371, 376, 377, 378, 379, 381, 382, 384, 385, 388, 395, 399, 401,
420, 423, 432, 434, 437, 460, 462, 463, 464, 506, 527, 532, 533,
536, 537, 538, 547, 549, 550, 551, 554, 561, 562, 576, 577, 591,
606, 626, 653, 657, 669, 705, 744, 756, 773, 821, 825, 835, 864,
942, 976, 978, 979, 1040, 1096, 1129, 1166, 1306
Soybean Seeds–Black in Color. Used as Food (Including in
Fermented Black Soybeans and Inyu), Beverage, Feed, or
Medicine, or Their Nutritional Value 148, 746, 792, 1292

Soybean production and the soil. See Soil Science
Soybean production–Costs. See Cost of Producing Soybeans
Soybean production–Farm equipment. See Machinery
(Agricultural), Implements, Equipment, and Mechanization
Soybean production–Farm machinery. See Combines, Combines–
Etymology, Farm Machinery–Etymology
Soybean production–Farm Machinery. See Tractors
Soybean Production–General, and Amount Produced 99, 136, 186,
192, 199, 239, 240, 242, 243, 245, 270, 294, 314, 343, 359, 363,
416, 418, 420, 427, 431, 434, 436, 443, 444, 447, 540, 549, 554,
564, 580, 590, 596, 610, 611, 630, 632, 657, 659, 671, 673, 676,

Soybean Seeds–Brown in Color. Especially Early Records 70, 79,
81, 83, 95, 97, 109, 117, 120, 132, 137, 139, 148, 163, 175, 177,
217, 219, 251, 269, 271, 273, 275, 277, 278, 280, 294, 299, 313,
316, 321, 334, 336, 343, 365, 434, 533, 561, 562, 791, 792, 940,
1395
Soybean Seeds–Green in Color. Food Use is Not Mentioned. Early
Named Varieties Include Aoda, Columbia, Giant Green, Guelph or
Medium Green, Medium Early Green, Medium Green, Samarow,
Sonoma, and Tashing 25, 39, 65, 70, 79, 81, 95, 97, 99, 106, 109,
117, 120, 132, 133, 139, 141, 145, 148, 169, 175, 177, 199, 205,
215, 217, 219, 220, 227, 228, 240, 241, 251, 261, 263, 270, 280,
283, 294, 295, 296, 300, 316, 321, 325, 364, 365, 369, 377, 382,

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 828
384, 385, 434, 444, 462, 463, 533, 773, 792

261, 280, 328, 350, 365, 369, 370, 371, 382, 395, 423, 434, 462,
463, 626

Soybean Seeds–Mottled, Speckled, Spotted, Striped, Banded,
Flecked, Variegated, or Bicolored 120, 132, 792
Soybean Seeds–White in Color 25, 39, 57, 70, 99, 217, 251
Soybean Seeds–Yellow in Color. Including Yellowish White, Cream
Colored, and Pale (Pallida). Especially Early Records. See also:
Soybean Seeds–White 13, 39, 41, 57, 63, 65, 70, 79, 81, 83, 92, 95,
97, 99, 106, 109, 117, 120, 132, 133, 139, 142, 145, 148, 161, 172,
175, 193, 194, 199, 202, 205, 210, 217, 219, 221, 241, 243, 251,
261, 262, 263, 271, 278, 280, 294, 295, 298, 299, 300, 316, 318,
321, 325, 334, 335, 342, 343, 364, 365, 366, 369, 370, 371, 381,
382, 384, 388, 401, 404, 434, 439, 444, 462, 463, 533, 536, 546,
547, 550, 561, 716, 792, 864, 1019, 1129

Soybean Varieties USA–Asahi–Early Introduction 57
Soybean Varieties USA–Auburn–Early Selection (1907) 132, 141,
163, 177, 215, 294, 369
Soybean Varieties USA–Austin–Early Introduction 120, 132, 142,
145, 162, 172, 177, 218, 261, 280, 294, 322, 365, 382, 434
Soybean Varieties USA–Baird–Early Introduction 137, 145, 261
Soybean Varieties USA–Bakaziro / Bakajiro–Early Introduction.
Renamed Amherst by May 1907 81

Soybean–Taxonomy / Classification 132

Soybean Varieties USA–Bansei–Large-Seeded and / or VegetableType 607, 695, 792

Soybean–Terminology and Nomenclature–Fanciful Terms and
Names 401, 1179

Soybean Varieties USA–Barchet–Early Introduction 132, 170, 251,
261, 284, 347, 365, 434, 567, 799, 1306

Soybean Varieties Canada–Harosoy 857, 942, 943, 1019, 1156

Soybean Varieties USA–Best Green–Early Introduction. Renamed
Hope by 1910 57

Soybean Varieties Canada–Maple Arrow 1081, 1156
Soybean Varieties Canada–O.A.C. 111–Early Development 533

Soybean Varieties USA–Biloxi–Early Introduction 251, 261, 284,
364, 365, 399, 432, 434, 460, 506, 561, 562, 577, 751, 825, 1129

Soybean Varieties Canada–O.A.C. 211–Early Development 407,
489, 533, 591, 1019, 1156

Soybean Varieties USA–Black–Early Introduction. Renamed
Buckshot by May 1907 99, 217

Soybean Varieties Canada–Quebec No. 92–Early Development 241,
533

Soybean Varieties USA–Black Ebony–Early Introduction 262, 334

Soybean Varieties Europe–Gelbe Riesen (“Yellow Giant” / Giant
Yellow)–Early Introduction 535
Soybean Varieties USA–Acme–Early Introduction 114, 132, 217,
261, 926
Soybean Varieties USA–Agate–Large-Seeded and / or VegetableType 695, 792
Soybean Varieties USA–A.K.–Early Introduction 177, 217, 271,
299, 309, 324, 326, 328, 343, 345, 387, 401, 532, 536, 537, 538,
579, 603, 632, 687, 704, 769, 773, 780, 1019, 1156
Soybean Varieties USA–Aksarben–Early Introduction 365, 423,
434, 462, 463, 626

Soybean Varieties USA–Black Eyebrow–Early Introduction 170,
251, 280, 294, 309, 316, 321, 328, 342, 343, 345, 350, 365, 369,
382, 384, 385, 423, 434, 437, 462, 463, 513, 532, 533, 536, 537,
606, 626, 705, 773
Soybean Varieties USA–Brindle–Early Introduction 132, 145
Soybean Varieties USA–Brooks–Early Introduction 132, 142, 145
Soybean Varieties USA–Brown–Early Introduction 135, 177, 434,
533
Soybean Varieties USA–Brownie–Early Introduction 101, 105, 125,
217, 519, 692
Soybean Varieties USA–Buckshot–Early Introduction 101, 105,
117, 120, 126, 132, 145, 218, 270, 325

Soybean Varieties USA–American Coffee Berry–Early
Introduction. Renamed Ito-San by about 1902 32, 56, 175

Soybean Varieties USA–Butterball–Early Introduction 132, 145

Soybean Varieties USA–Amherst–Early Introduction 101, 102, 105,
114, 145, 175, 205, 215, 217, 369, 462, 463

Soybean Varieties USA–Chernie–Early Introduction 132, 145, 175,
177, 382, 434

Soybean Varieties USA–Aoda–Large-Seeded and / or VegetableType 792

Soybean Varieties USA–Cherokee–Large-Seeded and / or
Vegetable-Type 724

Soybean Varieties USA–Arlington–Early Introduction 145, 177,

Soybean Varieties USA–Chestnut–Early Selection (1907) 132, 145,
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205, 215, 217, 219, 240, 365, 382, 434, 462, 463, 532, 533, 626
Soybean Varieties USA–Chiquita–Early Introduction 251, 280, 364,
365, 382, 434, 506, 552, 561, 562, 1306

Soybean Varieties USA–Elton–Early Introduction 132, 141, 215,
251, 294, 295, 300, 309, 365, 368, 369, 382, 423, 434, 462, 463,
532, 533, 626, 773

Soybean Varieties USA–Chusei–Large-Seeded and / or VegetableType 695

Soybean Varieties USA–Emperor–Large-Seeded and / or VegetableType 607

Soybean Varieties USA–Cloud–Early Introduction 118, 125, 132,
145, 175, 210, 215, 369

Soybean Varieties USA–Etum or Eatum–Large-Seeded and / or
Vegetable-Type 695

Soybean Varieties USA–Columbia / Columbian–Early Introduction
145, 423, 434, 460, 462, 463, 532, 626, 705

Soybean Varieties USA–Extra Early Black–Early Introduction.
Synonym: Buckshot (Ball 1907) 65

Soybean Varieties USA–Disoy–Large-Seeded and / or VegetableType 1085

Soybean Varieties USA–Extra Early Dwarf–Early Introduction 57
Soybean Varieties USA–Fairchild–Early Introduction 145

Soybean Varieties USA–Duggar–Early Introduction 118, 382
Soybean Varieties USA–Farnham–Early Introduction 132
Soybean Varieties USA–Dunfield–Early Introduction 370, 420, 423,
426, 431, 434, 437, 462, 463, 469, 478, 483, 487, 513, 532, 536,
537, 549, 551, 554, 564, 593, 613, 626, 631, 632, 686, 690, 711,
730, 744, 757, 799, 978, 979
Soybean Varieties USA–Early Black–Early Introduction. Renamed
Buckshot by May 1907 65, 70, 79, 81, 83, 97, 167, 175, 217, 289,
294, 295, 343, 376
Soybean Varieties USA–Early Brown–Early Introduction 79, 83,
95, 97, 117, 132, 155, 163, 175, 179, 211, 219, 251, 269, 271, 273,
275, 277, 278, 289, 294, 299, 309, 313, 316, 321, 322, 324, 334,
336, 343, 365, 434, 532, 551, 693, 791, 940, 1395

Soybean Varieties USA–Flat Black–Early Introduction. Renamed
Flat King by May 1907 79
Soybean Varieties USA–Flat King–Early Introduction 105, 114,
132, 145, 217, 261, 294, 382
Soybean Varieties USA–Flava–Early Selection (1907) 132
Soybean Varieties USA–Fuji–Large-Seeded and / or VegetableType 607, 695
Soybean Varieties USA–Funk Delicious–Large-Seeded and / or
Vegetable-Type 607, 695, 792, 1133

Soybean Varieties USA–Early Dwarf–Early Introduction 39
Soybean Varieties USA–Early Dwarf Green–Early Introduction 280

Soybean Varieties USA–Giant Green–Large-Seeded and / or
Vegetable-Type 607, 695, 799

Soybean Varieties USA–Early Green–Early Introduction 79, 106,
109, 141, 145, 251, 289, 316, 321, 434

Soybean Varieties USA–Gosha–Early Introduction. Renamed
Manhattan by May 1907 81

Soybean Varieties USA–Early White–Early Introduction. Renamed
Ito-San by about 1902 25, 32, 70, 99, 170, 217, 251

Soybean Varieties USA–Grande–Large-Seeded and / or VegetableType 1055

Soybean Varieties USA–Early Yellow–Early Introduction. Renamed
Ito San by about 1902 41, 57, 63, 65, 79, 83, 145, 151, 170, 175,
217, 219, 251, 318, 434, 510, 533, 1019

Soybean Varieties USA–Green–Early Introduction 73, 79, 316, 434

Soybean Varieties USA–Easycook / Easy Cook–Early Introduction.
Large-Seeded and/or Vegetable-Type 342, 369, 434, 744
Soybean Varieties USA–Ebony–Early Introduction 105, 132, 142,
145, 163, 205, 210, 215, 217, 240, 261, 294, 300, 316, 322, 328,
342, 343, 345, 365, 369, 385, 423, 434, 462, 463, 510, 513, 532,
536, 537, 538, 554, 626, 632

Soybean Varieties USA–Green Samarow–Early Introduction.
Renamed Samarow in 1907 79
Soybean Varieties USA–Guelph–Early Introduction 101, 102, 105,
117, 120, 125, 132, 141, 145, 170, 177, 199, 205, 218, 227, 228,
251, 321, 347, 364, 369, 382, 434, 462, 463, 626
Soybean Varieties USA–Habaro–Early Introduction. Also spelled
“Habara” in Canada 175, 215, 217, 365, 369, 407, 426, 434, 462,
463, 489, 532, 533, 978, 979

Soybean Varieties USA–Eda–Early Introduction 101, 132, 145
Soybean Varieties USA–Edna–Early Introduction 210, 382
Soybean Varieties USA–Edward–Early Introduction 114, 132, 261

Soybean Varieties USA–Haberlandt–Early Introduction 114, 117,
118, 120, 125, 132, 142, 145, 154, 170, 175, 182, 193, 205, 210,
217, 218, 233, 240, 251, 261, 280, 294, 295, 309, 314, 316, 321,
325, 328, 342, 343, 350, 365, 370, 371, 378, 380, 382, 385, 401,
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406, 418, 423, 434, 460, 462, 463, 506, 519, 532, 536, 537, 603,
606, 626, 693, 744, 751, 802, 1129, 1134
Soybean Varieties USA–Hahto–Early Introduction. Large-Seeded
and / or Vegetable-Type 251, 325, 328, 364, 434, 567, 657, 799
Soybean Varieties USA–Hamilton–Early Introduction 365, 369,
423, 434, 462, 463, 536, 626

Soybean Varieties USA–Jet–Early Introduction 118, 125, 169, 177,
217, 219, 382, 434, 462, 463, 532
Soybean Varieties USA–Jogun–Large-Seeded and / or VegetableType 607, 628, 695, 792
Soybean Varieties USA–Kanrich–Large-Seeded and / or VegetableType 1085

Soybean Varieties USA–Hankow–Early Introduction 81, 97, 294
Soybean Varieties USA–Higan–Large-Seeded and / or VegetableType 607
Soybean Varieties USA–Hokkaido–Large-Seeded and / or
Vegetable-Type 607, 674, 695, 792
Soybean Varieties USA–Hollybrook–Early Introduction 105, 114,
117, 120, 126, 132, 135, 142, 145, 155, 163, 170, 171, 173, 176,
177, 179, 182, 192, 199, 205, 211, 215, 217, 218, 233, 240, 241,
251, 261, 263, 269, 271, 273, 275, 278, 280, 294, 295, 299, 309,
317, 318, 321, 322, 328, 334, 335, 343, 347, 350, 365, 366, 368,
369, 382, 384, 434, 488, 693, 701, 940, 1395
Soybean Varieties USA–Hongkong / Hong Kong–Early
Introduction 217, 328, 423, 434, 462, 463, 626, 756

Soybean Varieties USA–Kanro–Large-Seeded and / or VegetableType 479, 695, 792
Soybean Varieties USA–Kim–Large-Seeded and / or VegetableType 1085
Soybean Varieties USA–Kingston–Early Introduction 117, 120,
132, 145
Soybean Varieties USA–Kura–Large-Seeded and / or VegetableType 607, 695
Soybean Varieties USA–Laredo–Early Introduction 284, 399, 406,
420, 432, 434, 464, 536, 547, 552, 561, 562, 576, 577, 611, 626,
629, 821, 976, 1096, 1129, 1166, 1306
Soybean Varieties USA–Late Mammoth–Early Introduction 39

Soybean Varieties USA–Hoosier–Early Introduction 294, 423, 434
Soybean Varieties USA–Hope–Early Selection (1905) 132, 145,
382

Soybean Varieties USA–Lexington–Early Introduction 251, 294,
321, 343, 370, 371, 423, 434, 462, 463, 626, 657
Soybean Varieties USA–Lowrie–Early Selection (1908) 132

Soybean Varieties USA–Hurrelbrink–Early Introduction 369, 423,
462, 463, 536, 626, 687, 703, 705
Soybean Varieties USA–Illington–Large-Seeded and / or VegetableType 607
Soybean Varieties USA–Imperial–Large-Seeded and / or VegetableType 607, 695, 799
Soybean Varieties USA–Indiana Hollybrook–Early Development
211, 434
Soybean Varieties USA–Ito San–Early Introduction. Synonyms–
Medium Early Yellow, Early White, Early Yellow, Kaiyuski Daizu,
Kiyusuki Daidzu, Kysuki, Yellow Eda Mame, Dwarf Early Yellow,
Early, Eda Mame, Coffee Berry 65, 67, 70, 79, 81, 83, 92, 95, 96,
97, 99, 101, 105, 106, 109, 117, 120, 124, 125, 132, 133, 137, 141,
142, 144, 145, 155, 162, 163, 169, 170, 172, 175, 177, 179, 181,
188, 192, 199, 205, 210, 211, 215, 217, 218, 219, 220, 233, 240,
241, 251, 261, 262, 263, 269, 270, 271, 273, 275, 277, 278, 289,
293, 294, 295, 296, 299, 300, 302, 309, 313, 316, 317, 321, 325,
328, 334, 342, 343, 345, 356, 364, 365, 368, 369, 370, 382, 384,
385, 395, 418, 423, 427, 434, 444, 462, 463, 510, 532, 533, 536,
537, 551, 561, 564, 626, 632, 657, 693, 701, 773, 791, 940, 982,
1019, 1395
Soybean Varieties USA–Jackson–Large-Seeded and / or VegetableType 814, 815, 816, 817, 841, 864, 875, 887, 1027

Soybean Varieties USA–Magna–Large-Seeded and / or VegetableType 1055, 1085
Soybean Varieties USA–Mammoth Brown–Early Introduction 280,
350, 365, 434, 561, 562
Soybean Varieties USA–Mammoth–Early Introduction 63, 70, 102,
105, 110, 114, 120, 126, 132, 145, 169, 170, 181, 218, 251, 280,
321, 356, 364, 365, 395, 434, 519, 603, 692
Soybean Varieties USA–Mammoth Yellow–Early Introduction 81,
109, 117, 131, 135, 136, 141, 142, 145, 161, 172, 182, 193, 194,
202, 204, 205, 210, 219, 221, 233, 235, 241, 243, 261, 262, 263,
274, 278, 280, 288, 294, 295, 298, 300, 309, 316, 322, 325, 328,
334, 342, 343, 350, 365, 366, 369, 380, 381, 384, 388, 401, 404,
406, 432, 434, 439, 444, 462, 463, 513, 531, 536, 547, 550, 561,
592, 629, 716, 751, 864, 1129, 1161
Soybean Varieties USA–Manchu–Early Introduction 170, 177, 251,
280, 294, 295, 309, 314, 316, 321, 325, 328, 341, 342, 343, 345,
362, 365, 366, 368, 369, 370, 371, 376, 377, 380, 381, 384, 385,
387, 395, 401, 405, 407, 414, 418, 420, 422, 423, 427, 433, 434,
437, 448, 462, 463, 469, 478, 486, 487, 488, 489, 513, 532, 533,
536, 537, 538, 540, 549, 550, 551, 554, 561, 564, 575, 577, 579,
591, 593, 594, 613, 626, 628, 632, 657, 686, 687, 690, 701, 702,
705, 711, 730, 773, 799, 802, 832, 978, 979
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Soybean Varieties USA–Manchuria–Early Introduction 215, 369,
434, 554
Soybean Varieties USA–Mandarin–Early Introduction 294, 328,
365, 369, 434, 462, 463, 517, 532, 533, 564, 591, 604, 626, 690,
769, 780, 799, 875, 978, 979, 1019, 1156
Soybean Varieties USA–Manhattan–Early Introduction 145, 382
Soybean Varieties USA–Medium Black–Early Introduction.
Renamed Buckshot by 1948 25, 219, 382

1306
Soybean Varieties USA–Mongol–Early Introduction 133, 162, 170,
172, 205, 215, 219, 240, 251, 270, 271, 290, 293, 294, 295, 299,
309, 316, 321, 322, 324, 326, 328, 335, 342, 343, 366, 368, 369,
382, 401, 434, 982
Soybean Varieties USA–Morse–Early Introduction 125, 145, 172,
177, 240, 261, 309, 321, 328, 365, 366, 368, 378, 385, 401, 406,
423, 434, 462, 463, 519, 532, 561, 603, 626
Soybean Varieties USA–Nalrade–Early Introduction 57

Soybean Varieties USA–Medium Brown–Early Introduction 109
Soybean Varieties USA–Medium Early Black–Early Introduction.
Renamed Buckshot by 1907 25, 57, 65, 81, 83, 97, 175, 185, 289,
294
Soybean Varieties USA–Medium Early Green–Early Introduction.
Synonym Guelph (Ball 1907) 25, 65, 78, 81, 85, 125, 141, 289,
295, 296
Soybean Varieties USA–Medium Early Yellow–Early Introduction
65, 67, 81, 92, 95, 96, 97, 106, 172, 262, 289, 325, 334, 462, 463
Soybean Varieties USA–Medium Green–Early Introduction 32, 65,
66, 69, 70, 79, 95, 97, 99, 109, 117, 120, 132, 133, 141, 145, 156,
169, 170, 175, 192, 199, 204, 205, 215, 217, 219, 220, 227, 228,
240, 241, 251, 261, 263, 270, 283, 294, 300, 309, 321, 322, 364,
365, 369, 377, 382, 384, 385, 434, 444, 532, 533, 773
Soybean Varieties USA–Medium Late Black–Early Introduction 25
Soybean Varieties USA–Medium Yellow–Early Selection (1905).
Renamed Midwest by 1923 70, 99, 109, 117, 120, 132, 133, 141,
142, 145, 170, 181, 199, 204, 205, 213, 217, 251, 261, 263, 271,
280, 295, 299, 321, 328, 335, 343, 366, 382, 401, 434
Soybean Varieties USA–Mendota–Large-Seeded and / or VegetableType 695, 792
Soybean Varieties USA–Merko–Early Introduction 132, 205, 217,
434
Soybean Varieties USA–Meyer–Early Introduction 114, 118, 120,
125, 132, 142, 145, 175, 177, 210, 217, 270, 325, 382
Soybean Varieties USA–Midwest–Early Introduction 365, 366, 368,
369, 370, 381, 382, 384, 385, 395, 401, 423, 427, 431, 434, 462,
463, 478, 485, 487, 532, 536, 537, 538, 551, 561, 626, 632, 657,
701
Soybean Varieties USA–Mikado–Early Development 155, 163, 174,
177, 179, 205, 211, 215, 219, 251, 293, 294, 309, 321, 347, 365,
369, 370, 371, 423, 431, 434, 532, 982

Soybean Varieties USA–Nanda–Large-Seeded and / or VegetableType 724, 887
Soybean Varieties USA–Nemo–Early Introduction 145, 177
Soybean Varieties USA–Nuttall–Early Introduction 125, 175, 217,
462, 463
Soybean Varieties USA–Ogemaw / Ogema–Early Development.
Synonym–Dwarf Brown (Morse 1948) 81, 97, 101, 105, 120, 132,
145, 217, 241, 294, 382, 434, 444, 462, 463, 791, 940, 1395
Soybean Varieties USA–Ohio 9001–Early Introduction 215, 369
Soybean Varieties USA–Ohio 9016–Early Introduction 215, 369
Soybean Varieties USA–Ohio 9035–Early Development. Renamed
Hamilton by 1923 169, 215, 219, 240, 270, 294, 295, 300, 302, 309,
316, 342, 343, 345, 368, 369, 385, 416, 434, 536
Soybean Varieties USA–Okute / O’kute / O’Kute–Early
Introduction 145, 382
Soybean Varieties USA–Olive Medium–Early Introduction 79, 81,
97, 294
Soybean Varieties USA–Otootan / O-too-tan–Early Introduction
261, 284, 347, 399, 420, 432, 434, 460, 506, 527, 547, 561, 562,
577, 611, 689, 744, 821, 825, 864, 1129, 1306
Soybean Varieties USA–Peking / Pekin–Early Selection (1907) 132,
145, 155, 163, 169, 170, 172, 177, 205, 210, 214, 215, 220, 227,
228, 240, 251, 261, 280, 293, 294, 321, 342, 343, 356, 364, 365,
366, 368, 369, 370, 377, 382, 418, 423, 434, 462, 463, 513, 532,
536, 537, 549, 551, 561, 579, 626, 674, 773, 1148, 1306
Soybean Varieties USA–Perley’s Mongol–Early Selection (1912)
162, 345, 434
Soybean Varieties USA–Pingsu–Early Introduction 132, 145, 217,
382
Soybean Varieties USA–Pinpu–Early Introduction 434

Soybean Varieties USA–Minnesota 166 and Minnesota 167–Early
Selections 533

Soybean Varieties USA–Prize–Large-Seeded and / or VegetableType 1084, 1085

Soybean Varieties USA–Minsoy–Early Introduction 434, 532, 626,
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Soybean Varieties USA–Protana–Specialty, High Protein 1085

561, 626, 751, 1129, 1134

Soybean Varieties USA–Riceland–Early Introduction 120, 132, 261

Soybean Varieties USA–Tortoise Egg–Large-Seeded and / or
Vegetable-Type 695

Soybean Varieties USA–Rokugatsu–Early Introduction 81
Soybean Varieties USA–Sac–Large-Seeded and / or Vegetable-Type
695, 792

Soybean Varieties USA–Very Dwarf Brown–Early Introduction 97,
294

Soybean Varieties USA–Samarow–Early Introduction 117, 120, 132

Soybean Varieties USA–Vinton–Large-Seeded and / or VegetableType 1085

Soybean Varieties USA–Sedo–Early Introduction 132, 145

Soybean Varieties USA–Vireo–Early Introduction 132

Soybean Varieties USA–Seminole–Large-Seeded and / or
Vegetable-Type 724, 792

Soybean Varieties USA–Virginia–Early Selection (1907) 210, 233,
240, 251, 261, 280, 309, 314, 316, 321, 322, 325, 328, 342, 343,
350, 364, 365, 366, 369, 378, 380, 382, 385, 395, 399, 401, 406,
418, 420, 423, 432, 434, 455, 460, 462, 463, 464, 504, 505, 513,
532, 536, 537, 538, 549, 550, 552, 554, 561, 562, 577, 606, 626,
632, 821, 1306

Soybean Varieties USA–Shanghai–Early Introduction 114, 251,
261, 434
Soybean Varieties USA–Sherwood–Early Introduction 118, 145,
217, 261, 294, 462, 463
Soybean Varieties USA–Shingto–Early Introduction 132, 175, 215,
369, 382
Soybean Varieties USA–Sooty–Early Selection 142, 321, 434
Soybean Varieties USA–Sousei–Large-Seeded and / or VegetableType 695
Soybean Varieties USA–Southern Prolific–Early Introduction 434,
561
Soybean Varieties USA–Soysota–Early Introduction 434, 532
Soybean Varieties USA–Stuart–Early Introduction 887
Soybean Varieties USA–Swan–Early Introduction 132, 177, 205,
217, 261, 382
Soybean Varieties USA–Taha–Early Introduction 132, 145, 215,
369

Soybean Varieties USA–Wea–Early Introduction 342, 420, 423,
434, 462, 463, 626
Soybean Varieties USA–White Eyebrow–Early Introduction 434
Soybean Varieties USA–Willomi–Large-Seeded and / or VegetableType 607, 628, 695
Soybean Varieties USA–Wilson–Early Introduction 118, 120, 126,
132, 142, 145, 163, 169, 170, 177, 182, 205, 210, 214, 217, 219,
240, 241, 261, 270, 280, 293, 300, 302, 309, 316, 321, 322, 328,
347, 350, 356, 365, 366, 368, 369, 370, 378, 381, 382, 388, 395,
401, 418, 434, 462, 463, 531, 532, 536, 537, 549, 554, 561, 577,
593, 606, 626, 657, 821, 1306
Soybean Varieties USA–Wilson-Five / Wilson Five / Wilson 5 /
Wilson-5 / Wilson V–Early Selection (1912) 251, 325, 328, 342,
343, 423, 434, 462, 463, 532, 536, 550, 626, 1306
Soybean Varieties USA–Wing’s Extra Select Sable–Early
Development 169, 219

Soybean Varieties USA–Tamarat Sukun–Early Introduction 57

Soybean Varieties USA–Wing’s Mikado–Early Development 133,
169

Soybean Varieties USA–Tarheel Black / Tar-Heel Black / Tar Heel
Black–Early Introduction 193, 251, 280, 321, 350, 365, 434, 657

Soybean Varieties USA–Wing’s Mongol–Early Development 133,
169

Soybean Varieties USA–Tarheel / Tar Heel / Tar-Heel–Early
Introduction. Renamed Tarheel Black by May 1915 177, 182, 193,
261, 343, 434

Soybean Varieties USA–Wing’s Sable–Early Development 133, 169

Soybean Varieties USA–Tashing–Early Introduction 132, 145, 217,
294, 382
Soybean Varieties USA–Toku–Large-Seeded and / or VegetableType 695
Soybean Varieties USA–Tokyo / Tokio–Early Introduction 117,
125, 132, 170, 193, 251, 261, 280, 321, 325, 342, 365, 382, 434,

Soybean Varieties USA–Wisconsin Black–Early Introduction 83,
120, 175, 289, 316, 343, 365, 366, 384, 423, 434, 462, 463, 532,
591, 626
Soybean Varieties USA–Yellow–Early Introduction 79, 217, 251,
434
Soybean Varieties USA–Yellow Soy Bean or Yellow Soy / Soja–
Early Introduction 30
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Soybean Varieties USA–Yokoten / Yokotenn–Early Introduction
251, 434

Soymilk Cream (Rich, Thick Soymilk to Be Used Like Cream). See
also: Non-Dairy Creamer 379

Soybean Varieties USA–Yoshioka–Early Introduction. Renamed
Yosho by May 1907 479

Soymilk Equipment Companies (Europe). See APV Systems, Soya
Technology Division. Formerly named Danish Turnkey Dairies Ltd.

Soybean Varieties USA–Yosho–Early Introduction 215, 369

Soymilk–Etymology of This Term and Its Cognates / Relatives in
Various Languages 603, 1025

Soybean Variety Development and Breeding–New Soybean
Varieties in the USA 546
Soybeans, black. See Soybean Seeds–Black in Color
Soybeans, whole dry (used unprocessed as feed). See Whole Dry
Soybeans
Soybeans, whole dry (used unprocessed as food). See Whole Dry
Soybeans
Soybeans, wild. See Wild Soybeans (General)
Soyfood products, commercial. See Commercial Soy Products–New
Products
Soyfoods Association of North America (SANA). Founded 30 June
1978 in Ann Arbor, Michigan 1094, 1130

Soymilk, Fermented, in Liquid or Viscous Form (Basic Research,
Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili,
Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt, Soy
Cheese, and Soy Kefir 673, 766
Soymilk, Fermented–Soy Kefir 148
Soymilk, Soy Drinks / Beverages, Soy-Based Infant Formulas, and
Nogs (Liquid, Non-Fermented). Note–For Soymilk Products See
Tofu, Yuba, Shakes, Soy Ice Cream, Soy Yogurt, and Soy Cheese
or Cheese Alternatives 148, 201, 215, 251, 255, 266, 363, 364, 379,
401, 493, 512, 533, 548, 551, 555, 573, 579, 580, 603, 610, 625,
657, 679, 707, 725, 744, 766, 792, 799, 898, 942, 975, 1025, 1036,
1070, 1108, 1146, 1150, 1151, 1154, 1157, 1165, 1167, 1192, 1199,
1222, 1225, 1251, 1253, 1294
Soymilk, Spray-Dried or Powdered 148, 379, 573, 1025, 1146,
1355

Soyfoods Center. See Soyinfo Center (Lafayette, California)
Soyfoods companies (USA). See Farm Food Co. (San Rafael, then
San Francisco, California), Farm Foods, and Farm Soy Dairy, Hain
Celestial Group, Inc. (Uniondale, New York), Lightlife Foods,
Inc. (Turners Falls, Massachusetts), SunRich Food Group (Hope,
Minnesota), White Wave, Inc. (Boulder, Colorado)
Soyfoods (General Food Uses of Soybeans) 941, 942, 1167, 1302,
1309, 1312, 1355
Soyfoods movement. See Farm (The) (Summertown, Tennessee),
Plenty (The Farm, Summertown, Tennessee), Soyatech (Bar Harbor,
Maine), Soyfoods Association of North America (SANA)
Soyfoods Movement in North America (USA & Canada, General)
1094, 1294
Soyfoods Movement–Periodicals, Including Soycraft, Soyfoods,
Soya Foods, Soya Newsletter, Soya International, Soyfoods Canada
Newsletter, etc 1167
Soyinfo Center (Lafayette, California). Named Soyfoods Center
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 1083,
1094, 1108, 1146, 1167, 1179, 1358

Soynut Butter (Soynuts / Roasted Soybeans Ground to a Paste
Resembling Peanut Butter; May Also Be Made from (Roasted) Soy
Flour Mixed with a Little Oil) 1070
Soynuts–Etymology of This Term and Its Cognates / Relatives in
Various Languages 610
Soynuts (Oil Roasted or Dry Roasted / Toasted). See Also Irimame
Used in Bean-Scattering (Mame-Maki) Ceremony at Setsubun
(Lunar New Year) in Japan and Parched Soybeans 249, 363, 462,
463, 554, 582, 610, 792, 1070, 1192, 1395
Spillers Premier Products Ltd. (Puckeridge, Ware, Hertfordshire,
England). Including Soya Foods Ltd [Named Soya Flour
Manufacturing Co. Ltd. (1929-42), and Soya Foods Ltd. (1933)].
And incorporating British Soya Products (1932) 555
Sprouts. See Soy Sprouts
Spun soy protein fibers. See Soy Proteins–Textured Soy Protein
Isolates
Sri Lanka. See Asia, South–Sri Lanka
Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by
Tate & Lyle PLC in June 1988) 344, 345, 346, 407, 439, 467, 469,
493, 548, 568, 571, 613, 632, 645, 659, 696, 715, 743, 761, 767,
781, 982, 1132, 1133, 1155, 1159, 1167

Soyland Farm. See Fouts Family of Indiana
Soymilk companies (USA). See Vitasoy
Soymilk, Concentrated or Condensed (Canned, Bottled, or Bulk).
Also Called Soybase or Soy Base 148, 251, 266, 364

Standardization of nomenclature of soybean varieties. See
Nomenclature of Soybean Varieties–Standardization of and
Confusion
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Standards, Applied to Soybeans or Soy Products 559, 702
Starch (Its Presence or Absence, Especially in Soybean Seeds) 139,
148, 251, 533, 555, 573
Starter culture for tempeh. See Tempeh Starter Culture, Spores, or
Inoculum
Statistical Reporting Service of USDA. See United States
Department of Agriculture (USDA)–Statistical Reporting Service
(SRS)
Statistics. See the specific product concerned, e.g. Tofu Industry and
Market Statistics
Statistics on soybean production, area and stocks. See individual
geographic regions (such as Asia, Europe, Latin America, United
States, etc.) and nations within each region
Statistics on soybean yields. See Yield Statistics, Soybean
Storage capacity of individual soybean crushing plants. See
Soybean Crushing–Processing Capacity and/or Storage Capacity of
Individual Plants–Statistics
Storage of Soybean Seeds, Viability and Life-Span During Storage
or Storability, and Drying of Soybeans 1, 39, 70, 117, 120, 137,
142, 145, 149, 167, 175, 177, 199, 227, 228, 231, 242, 261, 264,
276, 286, 365, 377, 382, 449, 450, 476, 492, 504, 523, 529, 538,
555, 564, 596, 674, 693, 744, 792, 796, 818, 824, 854, 865, 891,
896, 906, 909, 936, 1035, 1077, 1135, 1139, 1283
Straw, soybean. See Feeds / Forage from Soybean Plants–Straw
Strayer Family of Iowa–Incl. George Strayer (1910-1981; executive
officer of the American Soybean Association 1940-1967), His
Father Bert Strayer (1880-1941), and His Nephew Dennis Strayer
(born 1938) 437, 652, 702, 705, 773, 778, 803, 977, 980, 981, 982,
1094, 1130, 1132, 1252
Subsidies or support prices for soybeans. See Policies and
Programs, Government

Acquired by Stake Technology Ltd. (Norval, Ontario, Canada) in
July 1999, Stake changes its name to SunOpta on 31 Oct. 2003
1208, 1209, 1238, 1279, 1300
SunRich Food Group (Hope, Minnesota). See SunOpta, Inc.
Sunsoy Products Ltd. See Victory Soya Mills Ltd.
Sustainability. See Soybean Production–Sustainability or
Sustainable Agriculture
Sustainable Development and Growth, Including Low-Input
Sustainable Agriculture (LISA), Renewable Energy Resources
(Solar, Wind), Steady State Economics, and Voluntary Simplicity
Worldwide 1296, 1299
Swan Gardens Inc. and Soya Kaas Inc. (St. Ignatius, Montana;
Atlanta, Georgia). Founded by Richard and Jocelyn McIntyre 1305
Swift & Co. (Chicago, Champaign, and Oak Brook, Illinois) 630,
994, 1108, 1165
Syngenta AG (based in Basel, Switzerland)–Formed in Nov. 2000
by the Merger of Novartis Agribusiness (formed in March 1996 by
the Merger of Sandoz AG and Ciba-Geigy; both based in Basel,
Switzerland) and Zeneca Agrochemicals 1267
Table / Tables in Document 5, 6, 9, 10, 25, 32, 37, 52, 53, 57, 65,
70, 77, 81, 83, 84, 97, 99, 109, 120, 139, 140, 145, 148, 169, 205,
210, 215, 258, 280, 289, 314, 321, 325, 332, 343, 358
Taiwan. See Asia, East–Taiwan
Tariffs, duties, embargoes. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums, and Other Trade Barriers or Subsidies
Taste Problems. See Flavor / Taste Problems
Tauco–Indonesian-Style Fermented Soybean Paste. Also Spelled
Taucho, Tauceo, Tau Chiow, Taoco, Tao-Tjo, Taotjo, Taocho,
Taoetjo 379
Taxonomy. See Soybean–Taxonomy

Sufu. See Tofu, Fermented
Sugars, complex, such as raffinose, stachyose, and verbacose. See
Oligosaccharides
Sunflower Oil / Sunflowerseed Oil / Sunoil 1100, 1106, 1107, 1109,
1216, 1223
Sunflower Seeds and Sunflowers (Helianthus annuus)–Including
Sunflowerseed Oil, Cake, and Meal. Once called the Heliotrope,
Heliotropion, and Heliotropium 15, 34, 76, 308, 540, 624, 656, 706,
852, 1109, 1159, 1216, 1223, 1312, 1355
SunOpta, Inc. (Toronto, Ontario, Canada). Formerly SunRich
Food Group (Hope, Minnesota). Formerly Minnesota Waxy Corn
Growers Export Inc., Minnesota Edamame, Jameson-Williams Co.

Tempeh, Homemade–How to Make at Home or on a Laboratory
Scale, by Hand 1064, 1083
Tempeh in Second Generation Products (Such as Burgers),
Documents About 1083
Tempeh, Non-Soy Relatives–Onchom (Oncom, Ontjom)–A cake
of Peanut Presscake or Okara (Oncom Tahu) Fermented with
Neurospora (Monilia sitophila = Oidium lupuli) molds 1083
Tempeh, Non-Soy Relatives–Other Substrates Such as Winged
Beans, Lupins, Velvet Beans, Brown Rice, Cassava, etc.. 1083
Tempeh Production–How to Make Tempeh on a Commercial Scale
1083
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Tofu, Fermented–Imports, Exports, International Trade 266
Tempeh (Spelled Témpé in Malay-Indonesian) 379, 1064, 1083,
1167, 1266
Tempeh Starter Culture, Spores, or Inoculum (Called Ragi Tempe or
Usar in Indonesia) 1064, 1083

Tofu, Fried (Especially Deep-Fried Tofu Pouches, Puffs, Cutlets, or
Burgers; Agé or Aburagé, Aburaagé, Usu-agé, Atsu-agé or Namaagé, Ganmodoki or Ganmo, Hiryôzu / Hiryozu) 255, 941, 942

Tempehworks. See Lightlife Foods, Inc.

Tofu, Fried or Deep-Fried–Etymology of This Term and Its
Cognates / Relatives in Various Languages 942

Terminology for soybeans–Fanciful. See Soybean–Terminology and
Nomenclature–Fanciful Terms and Names

Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 379,
941, 942, 1179

Teweles Seed Co. (Milwaukee, Wisconsin). In 1974 Merged with
Borden Seeds, Inc, to become Americana Seeds, Inc.. 991

Tofu, Grilled, Braised, Broiled, or Roasted (Yaki-dôfu in Japanese).
A Japanese-Style Commercial Product 942

Textiles made from spun soy protein fibers. See Fibers (Artificial
Wool or Textiles Made from Spun Soy Protein Fibers, Including
Azlon, Soylon, and Soy Silk / Soysilk)

Tofu Production–How to Make Tofu on a Commercial Scale 1135
Tofu, Silken (Kinugoshi). Made without Separation of Curds and
Whey 1167

Textured soy flours. See Soy Flours, Textured (Including TVP,
Textured Vegetable Protein)

Tofu, Smoked 148, 364

Textured soy protein isolates. See Soy Protein Isolates, Textured
(For Food Use Only). Including Spun Fibers

Tofutti Brands, Inc. (Cranford, New Jersey)–Soy Ice Cream
Company. Mintz’s Buffet Until Jan. 1982 1167

Textured soy proteins. See Soy Proteins, Textured

Tomsun Foods, Inc. (Greenfield, Massachusetts; Port Washington,
New York. Named New England Soy Dairy from 1978-1983) 1085,
1167

Thompsons Limited. Before Jan. 2004 named Thompson (W.G.)
& Sons Limited, Blenheim, Ontario, Canada. Before 1963 W.G.
Thompson. Founded in 1924 by Wesley G. “Tommy” Thompson
1254
Tillage practices. See Soybean Cultural Practices–No Till Farming

Touchi or tou ch’i. See Fermented Black Soybeans
Toxins and Toxicity in Foods and Feeds–Trichloroethylene Solvent
and the Duren / Dueren Disease or Poisoning of Cattle / Ruminants
1230

Timeline. See Chronology / Timeline
Tofu (Also Called Soybean Curd or Bean Curd until about 19751985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and
Cheesecake, Which Often Use Tofu as a Major Ingredient 27, 32,
132, 148, 201, 212, 215, 255, 266, 344, 364, 379, 420, 436, 447,
479, 512, 554, 580, 590, 603, 707, 725, 766, 792, 799, 941, 942,
1005, 1025, 1026, 1070, 1083, 1085, 1094, 1135, 1146, 1156, 1167,
1179, 1180, 1192, 1200, 1248, 1253, 1266, 1285, 1302, 1305, 1355
Tofu companies (USA). See Legume, Inc. (Fairfield, New Jersey),
Mainland Express (Spring Park, Minnesota), Morinaga Nutritional
Foods, Inc., and Morinaga Nyûgyô (Torrance, California, and
Tokyo, Japan), Simply Natural, Inc. (Philadelphia, Pennsylvania),
Swan Gardens Inc. and Soya Kaas Inc. (Atlanta, Georgia), Tomsun
Foods, Inc. (Greenfield, Massachusetts; Port Washington, New York
Tofu Equipment 148
Tofu–Etymology of This Term and Its Cognates / Relatives in
Various Languages 512, 603
Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu,
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 148,
266, 941

Tractors 266, 272, 281, 363, 367, 383, 393, 405, 418, 424, 425, 429,
430, 433, 435, 438, 450, 452, 453, 454, 456, 457, 459, 461, 464,
465, 481, 483, 484, 485, 488, 495, 499, 501, 509, 511, 512, 514,
515, 516, 518, 523, 526, 530, 540, 543, 544, 550, 551, 555, 556,
558, 563, 565, 568, 573, 574, 576, 577, 581, 584, 585, 586, 587,
594, 597, 598, 600, 602, 609, 611, 613, 614, 615, 617, 620, 628,
630, 631, 633, 634, 635, 636, 637, 638, 640, 641, 642, 643, 647,
648, 649, 650, 651, 652, 656, 657, 659, 664, 665, 674, 679, 681,
682, 684, 685, 688, 696, 697, 698, 699, 700, 706, 708, 709, 712,
715, 719, 721, 722, 723, 726, 727, 728, 730, 732, 735, 736, 738,
741, 742, 743, 748, 750, 755, 758, 761, 767, 768, 779, 780, 781,
783, 785, 788, 789, 790, 792, 794, 799, 801, 805, 806, 808, 809,
811, 812, 813, 819, 820, 826, 827, 838, 841, 842, 849, 855, 856,
861, 862, 864, 870, 871, 881, 884, 891, 898, 904, 907, 910, 913,
941, 943, 944, 948, 959, 976, 977, 983, 995, 996, 1000, 1005, 1007,
1011, 1013, 1016, 1025, 1026, 1039, 1050, 1052, 1054, 1056, 1061,
1062, 1064, 1070, 1076, 1079, 1080, 1083, 1084, 1085, 1088, 1092,
1093, 1094, 1095, 1096, 1097, 1098, 1099, 1100, 1102, 1103, 1105,
1106, 1107, 1108, 1109, 1128, 1130, 1136, 1140, 1142, 1144, 1145,
1148, 1150, 1151, 1152, 1154, 1155, 1157, 1158, 1161, 1163, 1165,
1174, 1175, 1179, 1180, 1184, 1187, 1192, 1195, 1196, 1199, 1204,
1210, 1211, 1212, 1214, 1215, 1216, 1217, 1218, 1219, 1220, 1221,
1222, 1223, 1224, 1225, 1226, 1227, 1229, 1230, 1231, 1232, 1233,
1234, 1243, 1248, 1249, 1256, 1269, 1270, 1273, 1278, 1281, 1282,
1285, 1288, 1289, 1291, 1292, 1293, 1294, 1295, 1297, 1298, 1302,
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1303, 1305, 1309, 1312, 1319, 1321, 1322, 1325, 1326, 1327, 1328,
1332, 1334, 1336, 1337, 1338, 1339, 1343, 1345, 1346, 1347, 1348,
1352, 1353, 1358, 1359, 1360, 1365, 1375, 1380, 1382, 1392, 1394

Duren / Dueren Disease

Trade (International–Imports, Exports) of Soybeans, Soy Oil, and /
or Soybean Meal. See also Trade–Tariffs and Duties 27, 136, 144,
197, 206, 215, 230, 246, 298, 360, 363, 364, 365, 379, 393, 444,
479, 493, 504, 536, 537, 538, 555, 566, 580, 610, 639, 744, 755,
802, 803, 822, 930, 973, 978, 979, 990, 1026, 1032, 1067, 1094,
1101, 1156, 1173, 1179, 1196, 1197, 1235, 1236, 1246, 1254

Triple “F” and Insta-Pro. See Extruders and Extrusion Cooking,
Low Cost–Including Triple “F”

Trade of Soyfoods (Import and Export, not Including Soy Oil or
Soybean Meal, but Including Lecithin and Margarine) or Soyfoods
Manufacturing Equipment. See also: Soy Sauce–Imports, Exports.
Miso–Imports, Exports 444, 1182, 1209

Tri-County Soy Bean Co-operative Association. See Dawson Mills

Tropical and Subtropical Countries, Soybean Production in (Mostly
in the Third World / developing countries) 1034, 1181, 1242, 1380
Trucks or Carts used to transport soybeans. See Transportation of
Soybeans or Soy Products to Market by Roads or Highways
Trypsin / Protease / Proteinase Growth Inhibitors 1279
Turkey. See Asia, Middle East–Turkey

Trade Policies (International) Concerning Soybeans, Soy Products,
or Soyfoods–Tariffs, Duties, Embargoes, Moratoriums, and Other
Trade Barriers or Subsidies 444, 536, 555, 639, 702, 736, 1094,
1243
Trade statistics, Central America. See Latin America–Central
America–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics
Trade statistics, USA. See United States of America (USA)–Trade
(Imports or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–
Statistics
Trains, special. See Railroads / Railways and Special Trains and/or
Exhibit Cars Used to Promote Soybeans and Soybean Production
Trains used to transport soybeans. See Transportation of Mature
Soybeans to Market
Transportation of Mature Soybeans to Market within a Particular
Country or Region–General and Other 706
Transportation of Soybeans or Soy Products to Market by Railroad
/ Railway / Rail within a Particular Country or Region. See also
Railroads / Railways and Special Trains Used to Promote Soybeans
and Soybean Production 379, 746, 827, 918, 1230, 1232, 1332
Transportation of Soybeans or Soy Products to Market by Roads
or Highways Using Trucks, Carts, etc. within a Particular Country
or Region 364, 483, 512, 555, 792, 861, 1219, 1232, 1243, 1295,
1298, 1305, 1332
Transportation of Soybeans or Soy Products to Market by Water
(Rivers, Lakes) Using Junks, Barges, etc. within a Particular
Country or Region 137, 364, 942, 1222, 1227, 1232
Treatment of seeds. See Seed Treatment with Chemicals (Usually
Fungicides) for Protection
Tree of Life (St. Augustine, Florida). Purchased in Dec. 1985 by
Netherlands-based Royal Wessanen NV Co.. 1305
Trichloroethylene. See Solvents–Trichlorethylene, Toxins and
Toxicity in Foods and Feeds–Trichloroethylene Solvent and the

Turkeys Fed Soybeans, Soybean Forage, or Soybean Cake or Meal
as Feed 81, 825
TVP. See Soy Flours, Textured (Including TVP, Textured Vegetable
Protein)
Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands),
and Margarine Union 625, 1108, 1156, 1165
United Kingdom. See Europe, Western–United Kingdom
United Nations (Including UNICEF, FAO, UNDP, UNESCO, and
UNRRA) Work with Soy 1025, 1242
United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board
United States Department of Agriculture (USDA)–Agricultural
Adjustment Administration (AAA, 1933-1942) and Agricultural
Adjustment Agency (1942-1945) 579, 649, 683, 1174
United States Department of Agriculture (USDA)–Agricultural
Research Service (ARS, Established 1953). Including Agricultural
Research Administration (1942-1953) 745, 759, 764, 786, 813, 821,
854, 860, 884, 903, 909, 984, 1006, 1015, 1018, 1021, 1027, 1030,
1031, 1042, 1049, 1134, 1164, 1177, 1227
United States Department of Agriculture (USDA)–Arlington
Experimental Farm at Arlington, Virginia (1900-1942) 71, 82, 102,
105, 132, 146, 251, 340, 356, 364, 365, 403, 412, 510
United States Department of Agriculture (USDA)–Bureau of
Agricultural and Industrial Chemistry (1943-1953). Including
Bureau of Agricultural Chemistry and Engineering (1938-1943),
Bureau of Chemistry and Soils (1927-1938), and Bureau of
Chemistry (1901-1927). Transferred to the Agricultural Research
Service (ARS) in 1953 655
United States Department of Agriculture (USDA)–Bureau of
Agricultural Economics (1922-1953). Including Bureau of Markets
and Crop Estimates (1921-1922), Bureau of Markets (1913-1921),
and Office of Farm Management and Farm Economics (1905-1922).
Transferred in 1953 to USDA’s Economic Research Service 195,
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332, 373, 461, 496, 525, 611, 676, 721, 752

Distribution Administration 680

United States Department of Agriculture (USDA)–Bureau of
Plant Industry, Soils, and Agricultural Engineering (1943-1953).
Including Bureau of Plant Industry (1901-1943), Office of Plant
Industry (1900-1901), and Division of Agrostology (1895-1901).
Transferred to Agricultural Research Service in 1953 25, 36, 71,
75, 82, 90, 92, 98, 101, 102, 105, 110, 114, 118, 120, 132, 144, 146,
154, 170, 175, 200, 207, 208, 209, 218, 225, 227, 228, 251, 252,
253, 266, 284, 305, 323, 330, 331, 337, 338, 342, 351, 352, 359,
364, 365, 370, 371, 372, 374, 389, 393, 396, 401, 403, 411, 420,
434, 444, 447, 461, 479, 490, 492, 504, 505, 512, 589, 607, 631,
655, 658, 680, 685, 701, 703, 705, 745, 751, 757, 759, 764, 766,
773, 786, 792, 824, 978, 979, 980, 1130, 1132, 1165, 1306

United States of America–Activities and Influence Overseas /
Abroad 356, 479, 490, 504, 505, 512, 755, 789, 802, 838, 977, 978,
979, 1222, 1235, 1246, 1253, 1316

United States Department of Agriculture (USDA)–Economic
Research Service (ERS) (1961-) 1227

United States of America (USA) 1, 3, 9, 10, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39,
40, 41, 42, 43, 46, 47, 48, 49, 50, 51, 52, 53, 55, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 73, 74, 75, 76, 77, 78, 79,
80, 81, 82, 83, 84, 85, 86, 87, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99,
100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112,
113, 114, 115, 117, 118, 119, 120, 122, 123, 124, 125, 127, 128,
129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 140, 141, 142,
143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155,
156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168,
169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181,
182, 183, 184, 185, 186, 187, 188, 189, 190, 192, 193, 194, 195,
196, 197, 198, 199, 200, 202, 203, 204, 205, 206, 207, 208, 209,
210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 223,
224, 225, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236,
237, 238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249,
250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275,
276, 277, 278, 279, 280, 281, 282, 283, 284, 285, 286, 287, 288,
289, 290, 291, 292, 293, 294, 295, 296, 297, 298, 299, 300, 301,
302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314,
315, 316, 317, 318, 319, 320, 321, 322, 323, 324, 326, 327, 328,
329, 330, 331, 332, 333, 334, 335, 336, 337, 338, 339, 340, 341,
342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352, 353, 354,
355, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368,
369, 370, 371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381,
382, 383, 384, 385, 387, 388, 389, 390, 391, 392, 393, 394, 395,
396, 398, 399, 400, 401, 402, 403, 404, 405, 406, 407, 409, 410,
411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 422, 423, 424,
425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 437, 438,
439, 440, 441, 442, 443, 444, 445, 447, 448, 449, 450, 451, 452,
453, 454, 455, 456, 457, 458, 459, 461, 462, 463, 464, 465, 466,
467, 468, 469, 471, 472, 473, 474, 475, 476, 477, 478, 480, 481,
482, 483, 484, 485, 486, 487, 488, 491, 492, 493, 495, 496, 497,
498, 499, 500, 501, 502, 503, 507, 508, 509, 510, 511, 513, 514,
515, 516, 517, 518, 520, 521, 522, 523, 524, 525, 526, 528, 529,
530, 532, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546,
547, 548, 549, 550, 551, 552, 554, 555, 556, 557, 558, 559, 560,
561, 562, 563, 564, 565, 566, 567, 568, 571, 572, 573, 574, 575,
576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586, 587, 588,
589, 590, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602,
605, 606, 607, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618,
619, 620, 621, 622, 623, 625, 626, 627, 628, 629, 630, 631, 632,
633, 634, 635, 636, 637, 638, 639, 640, 641, 642, 643, 644, 645,
647, 648, 649, 650, 651, 652, 653, 654, 655, 656, 657, 658, 659,

United States Department of Agriculture (USDA)–Foreign
Agricultural Service (FAS, Est. 1953) Including Office of Foreign
Agricultural Relations (1939-1953). Foreign Agricultural Service
(1938-1939) 822, 838, 973, 977, 982, 990
United States Department of Agriculture (USDA; Including Federal
Grain Inspection Service [FGIS], and War Food Administration
[WFA]). See also: Agricultural Marketing Service, Agricultural
Research Service (ARS), Bureau of Plant Industry, Economic
Research Service, Food and Nutrition Service, Foreign Agricultural
Service, and Section of Foreign Seed and Plant Introduction 39, 57,
64, 71, 76, 79, 83, 101, 102, 103, 104, 105, 114, 123, 144, 148, 149,
178, 189, 199, 206, 214, 215, 217, 243, 254, 257, 261, 262, 265,
285, 286, 289, 291, 328, 356, 358, 381, 388, 392, 394, 400, 401,
405, 419, 436, 451, 452, 464, 473, 491, 541, 568, 573, 577, 582,
625, 653, 660, 689, 703, 705, 729, 773, 789, 799, 816, 817, 825,
848, 856, 857, 877, 879, 880, 888, 895, 930, 931, 994, 1032, 1050,
1079, 1088, 1105, 1119, 1129, 1130, 1132, 1210, 1214, 1303, 1312,
1316, 1355, 1362, 1366, 1367, 1370, 1371, 1374, 1375, 1376, 1377,
1378, 1379, 1382, 1383, 1384, 1388, 1389, 1392, 1395
United States Department of Agriculture (USDA)–Office of
Experiment Stations (1888-1955). Transferred to the Cooperative
State Experiment Station Service in 1961 630, 777
United States Department of Agriculture (USDA)–Patent Office and
Commissioner of Patents, Agriculture (Forerunners of USDA) 777
United States Department of Agriculture (USDA)–Section of
Foreign Seed and Plant Introduction (Established 1898 within the
USDA with David Fairchild in Charge). Transferred to Bureau
of Plant Industry (1 July 1901). Later Referred to as the Office of
Foreign Seed and Plant Introduction and then the Office of Foreign
Plant Introduction 98, 132, 364, 479, 490, 504, 505, 766
United States Department of Agriculture (USDA)–Statistical
Reporting Service (SRS), incl. Bureau of Markets and Crop
Estimates, BUreau of Crop Estimates, Bureau of Statistics, Division
of Statistics 332
United States Department of Agriculture (USDA)–War Food
Administration (WFA), Including the Food Production and

United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 232, 246, 254, 332, 340, 379, 381,
388, 411, 420, 434, 436, 444, 447, 457, 462, 463, 493, 536, 537,
538, 596, 630, 634, 635, 636, 637, 677, 708, 751, 767, 822, 896,
909, 910, 928, 1005, 1017, 1026, 1312, 1355
United States of America, soyfoods movement in. See Soyfoods
Movement in North America
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660, 662, 663, 664, 665, 666, 667, 671, 672, 674, 675, 676, 677,
678, 679, 680, 682, 683, 684, 685, 686, 687, 688, 689, 690, 691,
693, 694, 695, 696, 697, 698, 699, 700, 701, 702, 703, 704, 705,
707, 708, 709, 710, 711, 712, 713, 714, 715, 716, 717, 718, 719,
720, 721, 722, 723, 724, 726, 727, 729, 730, 732, 734, 735, 736,
738, 741, 742, 743, 744, 745, 747, 748, 749, 751, 752, 754, 756,
757, 758, 759, 760, 761, 762, 763, 764, 765, 766, 767, 768, 770,
771, 772, 773, 775, 776, 777, 778, 779, 781, 782, 783, 785, 786,
787, 788, 789, 790, 791, 792, 793, 794, 795, 796, 798, 800, 801,
803, 805, 806, 808, 809, 810, 811, 812, 813, 814, 815, 816, 817,
818, 819, 820, 821, 822, 823, 825, 826, 827, 828, 829, 830, 831,
832, 833, 834, 836, 837, 839, 840, 841, 842, 845, 846, 847, 848,
850, 851, 854, 855, 856, 857, 858, 859, 860, 861, 862, 863, 864,
866, 867, 868, 869, 870, 871, 872, 873, 874, 875, 876, 877, 878,
879, 880, 881, 882, 883, 884, 885, 886, 887, 888, 889, 890, 891,
892, 893, 894, 895, 896, 898, 899, 900, 901, 902, 903, 904, 905,
906, 909, 910, 911, 912, 913, 914, 915, 917, 918, 919, 920, 921,
922, 923, 924, 925, 926, 927, 928, 930, 931, 932, 933, 934, 935,
937, 938, 939, 940, 941, 943, 944, 945, 946, 947, 948, 949, 950,
951, 952, 953, 954, 955, 956, 958, 959, 960, 961, 962, 963, 964,
966, 967, 968, 970, 971, 972, 973, 974, 975, 976, 977, 978, 979,
980, 981, 982, 983, 984, 985, 986, 987, 988, 989, 990, 991, 992,
993, 994, 995, 996, 997, 998, 1000, 1001, 1002, 1003, 1004, 1005,
1006, 1007, 1008, 1009, 1010, 1011, 1012, 1013, 1014, 1015, 1016,
1017, 1018, 1019, 1020, 1021, 1022, 1024, 1025, 1026, 1027, 1028,
1029, 1030, 1031, 1032, 1033, 1035, 1036, 1038, 1039, 1040, 1041,
1042, 1043, 1044, 1045, 1046, 1047, 1048, 1049, 1050, 1052, 1054,
1055, 1056, 1057, 1058, 1060, 1061, 1062, 1063, 1064, 1065, 1066,
1067, 1068, 1070, 1071, 1072, 1073, 1074, 1075, 1076, 1077, 1078,
1079, 1080, 1082, 1083, 1084, 1085, 1086, 1087, 1088, 1090, 1091,
1092, 1093, 1094, 1095, 1096, 1097, 1098, 1099, 1100, 1102, 1103,
1104, 1105, 1106, 1108, 1110, 1111, 1112, 1113, 1116, 1119, 1120,
1121, 1122, 1123, 1124, 1126, 1127, 1128, 1129, 1130, 1132, 1133,
1134, 1137, 1139, 1140, 1141, 1142, 1143, 1144, 1145, 1147, 1148,
1150, 1151, 1152, 1153, 1154, 1155, 1157, 1159, 1160, 1161, 1162,
1164, 1165, 1166, 1168, 1169, 1170, 1171, 1172, 1173, 1174, 1175,
1176, 1177, 1179, 1180, 1182, 1187, 1188, 1189, 1190, 1191, 1192,
1193, 1194, 1195, 1196, 1199, 1201, 1203, 1204, 1207, 1208, 1209,
1210, 1211, 1212, 1213, 1214, 1215, 1216, 1217, 1218, 1219, 1220,
1221, 1223, 1224, 1225, 1226, 1227, 1229, 1230, 1231, 1232, 1233,
1234, 1237, 1238, 1239, 1240, 1244, 1245, 1247, 1252, 1256, 1257,
1258, 1259, 1260, 1261, 1262, 1263, 1264, 1265, 1266, 1267, 1268,
1269, 1270, 1271, 1272, 1273, 1274, 1275, 1276, 1277, 1278, 1279,
1280, 1281, 1282, 1284, 1286, 1287, 1288, 1289, 1290, 1291, 1292,
1293, 1294, 1295, 1296, 1297, 1298, 1299, 1300, 1301, 1303, 1305,
1306, 1307, 1308, 1309, 1310, 1311, 1312, 1313, 1314, 1315, 1316,
1317, 1318, 1319, 1320, 1321, 1322, 1323, 1324, 1325, 1327, 1328,
1329, 1330, 1331, 1332, 1333, 1334, 1336, 1337, 1338, 1339, 1340,
1341, 1342, 1343, 1344, 1345, 1348, 1349, 1350, 1352, 1353, 1354,
1355, 1356, 1357, 1358, 1359, 1360, 1361, 1362, 1363, 1365, 1366,
1367, 1368, 1369, 1370, 1371, 1372, 1374, 1375, 1376, 1377, 1378,
1379, 1380, 1381, 1382, 1383, 1384, 1385, 1386, 1388, 1389, 1390,
1391, 1392, 1394, 1395
United States of America (USA)–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics. See also
Trade (International) 246
United States–States–Alabama 41, 114, 198, 234, 249, 261, 284,
291, 310, 332, 536, 738, 745, 764, 814, 815, 816, 896, 909, 1029,

1150, 1151, 1154, 1166, 1222
United States–States–Arizona 420, 434, 538, 1017, 1385
United States–States–Arkansas 60, 98, 132, 152, 357, 419, 432,
561, 562, 563, 576, 607, 629, 654, 660, 671, 680, 705, 729, 738,
745, 756, 764, 767, 793, 795, 814, 815, 816, 837, 871, 893, 928,
932, 943, 946, 952, 971, 972, 977, 981, 1026, 1078, 1096, 1097,
1098, 1124, 1132, 1166, 1230, 1257
United States–States–California 420, 434, 573, 625, 766, 806, 819,
881, 898, 941, 942, 1005, 1013, 1017, 1056, 1083, 1108, 1157,
1159, 1167, 1238, 1247, 1253, 1276, 1284, 1296, 1301, 1314, 1317,
1358, 1395
United States–States–Colorado 538, 607, 743, 1099, 1229, 1247,
1279, 1280, 1284, 1294, 1296, 1305
United States–States–Connecticut 17, 51, 52, 111, 132, 192, 580,
741, 1021, 1165, 1322
United States–States–Delaware 16, 29, 145, 152, 332, 358, 381,
388, 392, 394, 403, 565, 764, 839, 928, 983
United States–States–District of Columbia (Washington, DC) 36,
39, 71, 78, 98, 101, 102, 103, 104, 105, 114, 120, 132, 144, 154,
169, 170, 200, 206, 207, 209, 227, 228, 251, 253, 265, 267, 284,
285, 286, 310, 323, 328, 338, 342, 359, 371, 381, 388, 392, 394,
396, 402, 403, 407, 411, 412, 420, 431, 434, 444, 447, 479, 490,
492, 512, 530, 533, 541, 565, 582, 660, 702, 736, 766, 770, 773,
776, 792, 805, 981, 1094, 1150, 1151, 1165, 1167, 1219, 1227,
1231, 1305
United States–States–Florida 105, 121, 326, 660, 745, 766, 814,
815, 816, 817, 837, 903, 1039, 1150, 1151, 1165, 1231, 1298, 1305,
1386, 1390
United States–States–Georgia 3, 15, 29, 41, 105, 114, 119, 131,
212, 284, 332, 357, 388, 392, 403, 419, 441, 480, 625, 729, 745,
751, 764, 767, 814, 815, 816, 962, 981, 1030, 1105, 1270, 1305,
1345, 1356
United States–States–Hawaii 81, 132, 138, 148, 434, 607, 627,
1226
United States–States–Idaho 132, 459, 538, 607, 1073, 1145, 1210,
1296, 1301
United States–States–Illinois 25, 26, 28, 29, 30, 33, 37, 39, 57, 70,
74, 100, 101, 105, 118, 120, 123, 132, 140, 146, 153, 187, 189, 213,
217, 226, 244, 262, 271, 272, 290, 299, 303, 307, 324, 326, 327,
328, 329, 332, 334, 335, 337, 338, 340, 342, 343, 344, 345, 346,
351, 352, 357, 358, 359, 363, 371, 372, 373, 374, 381, 385, 387,
388, 389, 390, 391, 392, 393, 394, 401, 405, 407, 414, 415, 416,
417, 422, 423, 426, 429, 433, 434, 435, 436, 438, 439, 442, 444,
445, 447, 448, 449, 450, 452, 457, 459, 461, 462, 463, 465, 467,
469, 471, 474, 477, 478, 488, 493, 495, 499, 500, 504, 508, 510,
511, 513, 514, 515, 516, 517, 518, 522, 525, 528, 530, 532, 536,
537, 538, 545, 548, 549, 554, 556, 561, 565, 566, 567, 568, 571,
572, 573, 574, 579, 584, 585, 586, 587, 588, 590, 594, 597, 598,
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600, 605, 606, 607, 610, 613, 614, 617, 618, 619, 620, 621, 623,
625, 626, 630, 631, 632, 633, 634, 635, 636, 637, 638, 642, 643,
644, 645, 651, 652, 653, 654, 655, 656, 659, 660, 674, 678, 679,
680, 682, 683, 687, 689, 690, 693, 696, 697, 698, 699, 700, 701,
702, 703, 704, 705, 708, 715, 720, 726, 729, 730, 735, 736, 743,
745, 752, 757, 759, 761, 762, 764, 767, 768, 773, 775, 781, 783,
789, 793, 794, 795, 796, 798, 806, 819, 827, 829, 830, 832, 833,
839, 861, 867, 869, 870, 881, 886, 889, 894, 895, 896, 904, 905,
909, 913, 918, 920, 921, 925, 933, 941, 946, 948, 950, 967, 968,
971, 972, 976, 977, 978, 979, 980, 981, 982, 984, 987, 988, 992,
993, 994, 997, 1001, 1002, 1003, 1006, 1007, 1009, 1010, 1012,
1013, 1015, 1018, 1019, 1020, 1021, 1022, 1024, 1031, 1035, 1042,
1046, 1049, 1050, 1052, 1054, 1061, 1062, 1068, 1070, 1073, 1076,
1082, 1084, 1087, 1094, 1096, 1105, 1119, 1120, 1122, 1126, 1128,
1130, 1132, 1133, 1134, 1142, 1148, 1155, 1160, 1161, 1165, 1166,
1167, 1168, 1173, 1174, 1177, 1196, 1209, 1212, 1213, 1227, 1230,
1231, 1232, 1238, 1250, 1252, 1260, 1261, 1262, 1270, 1275, 1277,
1282, 1287, 1306, 1308, 1310, 1311, 1315, 1319, 1343, 1362, 1366,
1367, 1370, 1371, 1372, 1374, 1375, 1376, 1377, 1378, 1379, 1380,
1382, 1383, 1384, 1388, 1389, 1391, 1392, 1394, 1395
United States–States–Indiana 60, 63, 64, 67, 92, 95, 96, 97, 100,
101, 105, 107, 120, 132, 155, 163, 164, 168, 169, 171, 173, 174,
176, 179, 195, 199, 211, 213, 226, 249, 269, 273, 275, 277, 282,
287, 294, 297, 298, 307, 317, 320, 324, 327, 328, 330, 331, 332,
340, 351, 357, 358, 359, 363, 365, 367, 369, 370, 371, 373, 378,
381, 383, 385, 388, 392, 394, 401, 402, 403, 407, 426, 427, 431,
434, 435, 436, 440, 442, 447, 451, 456, 459, 461, 465, 466, 469,
475, 476, 478, 482, 483, 484, 485, 486, 487, 488, 493, 510, 511,
520, 523, 525, 532, 536, 537, 538, 542, 549, 551, 554, 558, 560,
568, 593, 594, 596, 606, 609, 610, 613, 626, 630, 631, 634, 635,
636, 637, 651, 653, 655, 659, 672, 680, 686, 687, 690, 694, 701,
702, 703, 711, 730, 752, 757, 764, 767, 768, 773, 791, 800, 827,
857, 861, 870, 886, 940, 943, 975, 976, 977, 978, 979, 981, 982,
1019, 1039, 1048, 1130, 1132, 1148, 1161, 1177, 1188, 1252, 1258,
1281, 1288, 1291, 1293, 1303, 1308, 1350, 1352, 1395
United States–States–Introduction of Soybeans to. Earliest
document seen concerning soybeans in a certain U.S. state 14, 20
United States–States–Introduction of Soybeans to. Earliest
document seen concerning the cultivation of soybeans in a certain
U.S. state 14, 20, 133
United States–States–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain U.S. state
20, 132, 175
United States–States–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain U.S. state 20, 132, 133, 175
United States–States–Iowa 20, 30, 35, 42, 43, 67, 262, 304, 307,
315, 327, 328, 341, 349, 351, 366, 368, 371, 376, 403, 407, 410,
425, 426, 437, 457, 459, 468, 488, 503, 510, 520, 526, 532, 536,
537, 538, 573, 581, 601, 610, 630, 631, 634, 635, 636, 637, 652,
658, 659, 664, 675, 685, 690, 701, 702, 703, 705, 708, 712, 713,
719, 720, 728, 752, 754, 757, 762, 767, 771, 772, 773, 775, 787,
793, 795, 800, 803, 811, 812, 828, 838, 839, 846, 850, 857, 858,
859, 861, 870, 871, 886, 892, 894, 912, 923, 943, 945, 946, 954,

955, 961, 971, 977, 981, 984, 985, 989, 993, 994, 1000, 1004, 1012,
1013, 1014, 1025, 1038, 1039, 1044, 1048, 1050, 1052, 1054, 1056,
1071, 1072, 1074, 1075, 1079, 1080, 1085, 1094, 1119, 1130, 1154,
1160, 1161, 1170, 1209, 1230, 1232, 1238, 1252, 1257, 1259, 1268,
1273, 1274, 1275, 1277, 1278, 1295, 1307, 1308, 1309, 1310, 1312,
1316, 1317, 1319, 1324, 1328, 1332, 1334, 1337, 1338, 1339, 1343,
1344, 1348, 1349, 1350, 1352, 1355, 1359, 1360, 1361, 1365, 1394
United States–States–Kansas 14, 20, 24, 30, 31, 33, 35, 38, 41, 42,
43, 44, 45, 46, 48, 49, 50, 57, 79, 81, 83, 132, 143, 248, 327, 328,
401, 431, 607, 631, 665, 705, 757, 971, 972, 1019, 1032, 1050,
1056, 1080, 1100, 1139, 1140, 1143, 1211, 1214, 1218, 1219, 1220,
1227, 1231, 1233, 1278, 1308, 1332, 1352
United States–States–Kentucky 102, 105, 120, 142, 149, 221, 243,
321, 327, 328, 360, 371, 401, 406, 431, 537, 653, 701, 745, 764,
767, 896, 909, 958, 981, 1102, 1103, 1165, 1317, 1340, 1354
United States–States–Louisiana 105, 121, 197, 202, 203, 357, 361,
419, 458, 459, 481, 501, 537, 539, 660, 702, 716, 724, 729, 745,
764, 767, 810, 814, 816, 817, 840, 868, 893, 977, 981, 994, 1120,
1121, 1166, 1372
United States–States–Maine 1279, 1296, 1312, 1355
United States–States–Maryland 9, 10, 120, 128, 210, 252, 293, 388,
392, 394, 403, 412, 510, 537, 550, 568, 757, 764, 766, 792, 870,
913, 914, 928, 983, 994, 1025, 1226
United States–States–Massachusetts 14, 25, 26, 28, 29, 30, 32, 44,
53, 57, 62, 66, 68, 80, 81, 86, 98, 120, 132, 143, 146, 160, 241, 538,
649, 1036, 1085, 1165, 1167, 1292, 1298, 1360
United States–States–Michigan 65, 81, 83, 98, 146, 151, 152, 195,
247, 259, 327, 328, 344, 345, 346, 365, 371, 391, 459, 540, 543,
544, 564, 565, 575, 578, 596, 612, 622, 628, 631, 634, 641, 647,
650, 663, 666, 667, 684, 688, 701, 702, 723, 773, 789, 805, 861,
898, 910, 924, 941, 943, 982, 994, 1005, 1019, 1025, 1036, 1039,
1048, 1050, 1061, 1062, 1070, 1076, 1091, 1094, 1100, 1108, 1133,
1150, 1151, 1154, 1157, 1165, 1175, 1187, 1192, 1199, 1204, 1212,
1220, 1225, 1299, 1308, 1310, 1342, 1394
United States–States–Minnesota 39, 48, 83, 120, 132, 152, 177,
225, 308, 336, 344, 345, 346, 400, 459, 473, 532, 537, 538, 607,
610, 631, 767, 798, 855, 895, 904, 926, 941, 975, 977, 981, 986,
994, 1050, 1055, 1073, 1167, 1176, 1208, 1209, 1230, 1232, 1238,
1246, 1247, 1267, 1284, 1292, 1300, 1308, 1317, 1318, 1343, 1344,
1345, 1369
United States–States–Mississippi 131, 132, 178, 251, 253, 284,
332, 357, 399, 403, 407, 419, 424, 426, 444, 495, 510, 541, 610,
611, 689, 697, 698, 710, 724, 729, 738, 745, 757, 764, 767, 775,
779, 782, 809, 810, 814, 815, 816, 817, 829, 831, 837, 840, 841,
862, 868, 871, 873, 874, 875, 883, 893, 896, 899, 900, 901, 902,
906, 909, 911, 913, 914, 919, 928, 932, 944, 946, 952, 960, 971,
972, 976, 977, 978, 981, 1032, 1040, 1129, 1134, 1148, 1161, 1164,
1166, 1372
United States–States–Missouri 33, 57, 161, 162, 172, 250, 255, 327,
328, 332, 333, 351, 358, 378, 381, 388, 390, 392, 393, 394, 396,
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401, 426, 436, 447, 502, 507, 510, 536, 537, 538, 549, 554, 565,
631, 654, 659, 660, 688, 690, 697, 698, 701, 720, 722, 727, 729,
736, 743, 745, 757, 767, 793, 795, 796, 816, 818, 827, 830, 856,
857, 870, 871, 882, 896, 909, 926, 927, 946, 952, 956, 963, 971,
972, 977, 978, 979, 981, 993, 1036, 1060, 1097, 1100, 1102, 1106,
1174, 1210, 1211, 1214, 1215, 1216, 1217, 1218, 1219, 1220, 1221,
1226, 1230, 1231, 1232, 1252, 1256, 1269, 1272, 1308, 1310, 1312,
1332, 1350, 1354, 1366, 1367, 1382, 1389
United States–States–Montana 538, 607, 1305
United States–States–Nebraska 42, 175, 631, 677, 690, 757, 915,
994, 1220, 1230, 1232, 1282, 1284, 1287, 1308

1301, 1317
United States–States–Pennsylvania 30, 57, 73, 84, 127, 146, 150,
169, 173, 205, 272, 302, 357, 396, 403, 441, 451, 455, 459, 540,
582, 738, 741, 742, 928, 983, 1155, 1167, 1195, 1321, 1322, 1353
United States–States–Rhode Island 14, 19, 69, 132, 146
United States–States–South Carolina 1, 37, 181, 254, 284, 332, 347,
357, 388, 392, 394, 403, 407, 546, 547, 557, 607, 689, 705, 745,
751, 764, 777, 814, 815, 825, 848, 860, 864, 871, 887, 949, 951,
977, 981, 1040, 1090, 1129, 1224, 1354, 1372
United States–States–South Dakota 20, 218, 251, 420, 454, 459,
631, 757, 871, 971, 1220, 1223, 1308

United States–States–New Hampshire 263
United States–States–New Jersey 53, 77, 122, 132, 146, 157, 159,
188, 418, 625, 741, 983, 1165, 1180
United States–States–New Mexico 158, 420, 434, 538, 607
United States–States–New York 3, 14, 23, 29, 40, 69, 70, 78, 80,
85, 86, 90, 91, 99, 133, 141, 146, 149, 175, 221, 344, 345, 346, 393,
465, 467, 493, 538, 543, 565, 589, 612, 632, 663, 666, 667, 679,
695, 707, 741, 910, 928, 977, 981, 1005, 1165, 1238, 1270, 1279,
1317, 1358
United States–States–North Carolina 14, 18, 50, 90, 96, 105, 112,
119, 120, 129, 130, 132, 140, 147, 152, 165, 166, 170, 181, 182,
183, 193, 194, 198, 200, 202, 206, 207, 208, 209, 222, 224, 225,
227, 228, 229, 230, 232, 233, 236, 238, 243, 245, 246, 249, 251,
252, 254, 255, 258, 260, 267, 276, 280, 284, 292, 298, 311, 312,
314, 330, 332, 337, 338, 339, 340, 344, 345, 346, 347, 350, 351,
353, 354, 357, 358, 359, 360, 364, 365, 371, 373, 380, 381, 388,
392, 394, 396, 400, 407, 419, 434, 436, 443, 444, 447, 493, 510,
521, 536, 537, 538, 566, 592, 610, 632, 659, 662, 689, 729, 745,
747, 751, 757, 764, 767, 814, 815, 816, 817, 836, 837, 845, 870,
871, 875, 888, 896, 909, 917, 931, 952, 977, 981, 1010, 1027, 1032,
1040, 1043, 1112, 1119, 1123, 1129, 1132, 1134, 1141, 1161, 1172,
1177, 1224, 1298, 1327, 1332, 1348, 1354, 1372
United States–States–North Dakota 631, 757, 871, 894, 1203, 1211,
1218, 1223, 1234, 1308

United States–States–Tennessee 102, 103, 104, 105, 108, 111, 112,
113, 114, 117, 120, 130, 132, 136, 150, 152, 154, 170, 184, 225,
235, 237, 268, 281, 309, 332, 357, 358, 360, 381, 388, 392, 394,
436, 447, 536, 537, 538, 561, 582, 689, 722, 745, 751, 764, 767,
805, 808, 814, 816, 817, 847, 868, 946, 964, 966, 977, 981, 993,
998, 1064, 1083, 1096, 1134, 1144, 1167, 1219
United States–States–Texas 35, 196, 230, 538, 607, 680, 689, 742,
745, 767, 777, 861, 977, 981, 1011, 1040, 1187, 1229, 1230, 1232,
1325, 1353, 1395
United States–States–Utah 186, 538, 1201
United States–States–Vermont 219, 589
United States–States–Virginia 14, 21, 28, 37, 58, 59, 71, 82, 94,
102, 105, 120, 132, 146, 170, 196, 209, 235, 237, 251, 284, 288,
332, 337, 338, 340, 356, 357, 358, 365, 371, 372, 373, 382, 388,
392, 394, 396, 400, 403, 404, 407, 412, 419, 450, 455, 459, 464,
473, 510, 521, 536, 538, 582, 592, 606, 660, 697, 698, 745, 751,
764, 833, 871, 896, 909, 974, 981, 1010, 1119, 1129, 1133, 1327,
1341
United States–States–Washington state 344, 345, 346, 573, 607,
702, 1073, 1074, 1132, 1133, 1207, 1209, 1279, 1280, 1284, 1296,
1301, 1317, 1354
United States–States–West Virginia 133, 177, 745

United States–States–Ohio 22, 56, 59, 61, 76, 101, 105, 106, 109,
124, 125, 133, 143, 156, 158, 169, 177, 199, 204, 215, 220, 221,
239, 240, 270, 272, 274, 275, 277, 283, 287, 300, 301, 309, 310,
313, 318, 319, 320, 321, 322, 327, 328, 331, 332, 348, 351, 358,
359, 363, 365, 369, 371, 373, 375, 377, 381, 394, 395, 401, 403,
407, 431, 447, 484, 493, 526, 532, 536, 537, 538, 549, 554, 568,
580, 596, 599, 601, 602, 610, 613, 631, 639, 678, 680, 687, 690,
696, 701, 702, 711, 712, 718, 730, 749, 752, 757, 773, 834, 861,
876, 889, 890, 891, 970, 975, 977, 981, 982, 995, 996, 1005, 1016,
1019, 1028, 1031, 1047, 1050, 1119, 1130, 1165, 1171, 1212, 1220,
1230, 1237, 1239, 1250, 1292, 1305, 1308, 1395
United States–States–Oklahoma 47, 55, 99, 105, 158, 243, 538,
552, 568, 590, 610, 680, 689, 745, 814, 816, 894, 1048, 1270
United States–States–Oregon 420, 607, 826, 1226, 1279, 1296,

United States–States–Wisconsin 20, 30, 39, 83, 86, 115, 132, 146,
167, 216, 242, 288, 289, 295, 296, 316, 327, 328, 343, 344, 345,
346, 351, 362, 365, 367, 374, 384, 401, 402, 426, 434, 450, 453,
459, 498, 509, 510, 565, 571, 583, 591, 595, 607, 614, 615, 616,
619, 626, 631, 638, 640, 644, 648, 701, 712, 715, 765, 773, 798,
937, 941, 947, 975, 977, 981, 991, 1000, 1050, 1087, 1152, 1167,
1219, 1268, 1284, 1308, 1332, 1356
Upjohn, Inc. Named Pharmacia & Upjohn since 2 Nov. 1995 1039,
1044
Urban Problems Worldwide, Including Tangible Problems
(Urbanization, Scarce Jobs, Money, Housing, Poor Schools, Welfare
Abuse, Drugs, Gangs, and Crime) and Values Problems (Racism,
Despair, Poor Work Habits, Lower Class Problems) Worldwide 639

© Copyright Soyinfo Center 2021

SOY AND THE GREAT AGRICULTURAL REVOLUTION (1874 to 2021) 841
Oil, Sunflower Oil, etc
U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936. Analytical Section Merged into
Northern Regional Research Lab. (Peoria) 1 July 1942 565, 573,
610, 631, 655, 658, 680, 683, 687, 689, 690, 702, 724, 728, 729,
745, 751, 757, 759, 764, 816, 817, 828, 832, 837, 858, 859, 895,
896, 909, 932, 978, 979, 1018, 1049, 1155

Vegetable soybeans. See Green Vegetable Soybeans
Vegetable-type or edible soybeans. See Green Vegetable Soybeans–
Large-Seeded Vegetable-Type or Edible Soybeans, General
Information About, Not Including Use As Green Vegetable
Soybeans

USA. See United States of America
USA–Food uses of soybeans, early. See Historical–Documents
about Food Uses of Soybeans (or recipes) in the USA before 1900

Vegetable-type soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible or Food-Grade Soybeans
Vegetarian Diets–Medical Aspects–Diabetes and Diabetic Diets 148

USDA. See United States Department of Agriculture
Vegetarian / Meatless Burgers–Etymology of This Term and Its
Cognates / Relatives in Various Languages 1019

USSR. See Europe, Eastern–USSR
Van Gundy, Dorothea. See Seventh-day Adventists–Cookbooks and
Their Authors
Van Gundy, Theodore A. (1874-1935), and La Sierra Industries (La
Sierra, California) 625

Vegetarian or Vegan Restaurants or Cafeterias 805
Vegetarian pioneers. See Gandhi, Mohandas K. (“Mahatma”)
(1869-1948), Seventh-day Adventists–White, Ellen G. (1827-1915)

Varieties of soybeans–Earliest document seen... See Historical–
Earliest Document Seen

Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh
Foods, But Which May Include Dairy Products or Eggs. See also:
Veganism 148, 255, 266, 1012, 1025, 1083, 1150, 1151, 1180

Varieties, soybean. See Soybean Varieties, Soybean Varieties USA–
Large-Seeded Vegetable-Type, Soybean Varieties USA–Special
High Protein

Vegetarianism–Efficiency of Plants Much Greater Than Animals in
Producing Food from a Given Input of Energy, Land, or Water. Also
Called Political Economy 1012, 1083

Varieties, soybean–Japanese. See Japanese Soybean Types and
Varieties

Vegetarianism–Evidence from Comparative Anatomy and
Physiology 266

Variety Development and Breeding of Soybeans (General,
Including Varieties and Seeds) 109, 118, 123, 132, 133, 145, 156,
167, 205, 241, 242, 251, 261, 277, 283, 300, 301, 302, 327, 328,
347, 368, 401, 402, 432, 434, 460, 469, 483, 489, 506, 527, 540,
555, 561, 564, 591, 604, 672, 687, 718, 737, 744, 745, 756, 759,
766, 769, 784, 790, 792, 797, 802, 807, 814, 815, 816, 817, 835,
852, 866, 868, 872, 875, 898, 901, 902, 932, 952, 953, 960, 969,
978, 979, 1005, 1019, 1027, 1042, 1044, 1053, 1055, 1059, 1061,
1078, 1081, 1085, 1124, 1129, 1132, 1134, 1150, 1151, 1154, 1159,
1201, 1205, 1222, 1248, 1316, 1323, 1391, 1392

Vegetarianism: Meat / Flesh Food Consumption–Statistics,
Problems (Such as Diseases in or Caused by Flesh Foods),
or Trends in Documents Not About Vegetarianism. See Also:
Vegetarianism–Spongiform Encephalopathies /Diseases 266

Variety Development, Breeding, Selection, Evaluation, Growing, or
Handling of Soybeans for Food Uses 1026, 1156, 1182, 1259, 1266

Velvet Bean. Mucuna pruriens (L.) DC. Formerly: Mucuna utilis.
Formerly called Banana Bean (Rarely) or Velvetbean 53, 81, 305,
460, 506, 936

Variety development of soybeans. See Breeding of Soybeans and
Classical Genetics, Germplasm Collections and Resources, and
Gene Banks, Irradiation of Soybeans for Breeding and Variety
Development
Variety names / nomenclature–standardization. See Nomenclature
of Soybean Varieties–Standardization of

Vegetarianism–Religious Aspects–Religions of Indian Origin–
Buddhism (Including Zen), Hinduism, Jainism, Yoga, and Ayurveda
266
Vegetarianism–Seventh-day Adventist Work with 266, 805, 1025

Vestro Foods, Inc. See Westbrae Natural Foods
Viability and life-span of soybean seeds. See Storage of Seeds

Variety names of early U.S. soybeans. See Lists and Descriptions
(Official) of Early U.S. Soybean Varieties with Their P.I. Numbers
and Synonyms

Victory Soya Mills Ltd. (Toronto, Ontario, Canada. Started in Nov.
1944 as Victory Mills Ltd. Named Sunsoy Products Ltd. from 1936
to 1945. Renamed Victory Mills, Ltd. from 1945 to 1954. Owned
by (Subsidiary of) Canadian Breweries Ltd., then by Procter &
Gamble from 1954, then by Central Soya Co. from 1985) 731,
1019, 1156

Vegetable oils. See Specific Oilseeds such as Peanut Oil, Sesame

Videotapes or References to Video Tapes 1251
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1190, 1235, 1250, 1254, 1260, 1267, 1272, 1296, 1303, 1349, 1356,
1380

Vigna mungo. See Black gram or urd
Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea
Vilmorin-Andrieux & Co. (France). In 1975 Vilmorin joined the
Limagrain Group (Groupe Limagrain) and is now officially named
Vilmorin s.a.. 7, 132, 289
Vitamin B-12 (Cyanocobalamin, Cobalamins) 1052
Vitamins (General) 555, 579, 621, 674, 682, 1083, 1279
Vitasoy International Holdings Ltd. (Hong Kong Soya Bean
Products Co. Ltd. before 24 Sept. 1990), and Vitasoy (USA) Inc.,
(Brisbane, California–south of San Francisco). Including Nasoya
Foods (from Aug. 1990) and Azumaya Inc. (from May 1993).
Founded by K.S. Lo (Lived 1910 to 1995), in Hong Kong. Started
in March 1940 1146
W. Atlee Burpee (Philadelphia, Pennsylvania) 1099
Walnut Acres (Penns Creek, Pensylvania). Grower of Organic
Foods. Miller of Stone-Ground Flours and Cereals. Seller (in Store
and by Mail Order) of Natural Foods. Founded about 1946-1949 by
Paul and Betty Keene 741, 742, 1195, 1321, 1322, 1353

Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound
Wenger International Inc. See Extruder / Extrusion Cooker
Manufacturers–Wenger International Inc.
Westbrae Natural Foods, Inc. (Berkeley, California). Founded in
Feb. 1971 by Bob Gerner. Later in Carson. Subsidiary of Vestro
Foods, Inc. Acquired by the Hain Food Group of Uniondale, New
York, 14 Oct. 1997 1167
Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles:
Mienchin / Mien-chin 493, 805, 1165, 1175
Whip Topping (Non-Dairy–Resembles Whipped Cream but
Contains No Soy Protein) 1358
Whip Topping (Non-Dairy–Resembles Whipped Cream or
Whipping Cream and Contains Soy Protein) 666, 1150, 1151, 1154,
1199, 1358
White, Ellen G. (1827-1915). Co-Founder of Seventh-day Adventist
Church 805

War, Civil, USA. See Civil War in USA (1861-1865)

White soybeans. See Soybean Seeds–White

War Food Administration of USDA. See United States Department
of Agriculture (USDA)–War Food Administration (WFA)

White Wave, Inc. (Boulder, Colorado). Founded in Sept. 1977 by
Steve Demos. Including Soyfoods Unlimited. Owned by Dean
Foods Co. since 8 May 2002 1294

War, Russo-Japanese. See Russo-Japanese War (1904-1905)–
Soybeans and Soyfoods
War, world. See World War I–Soybeans and Soyfoods, World War
II–Soybeans and Soyfoods

Whitehouse Products, Inc. See Delsoy Products, Inc.
Whole Dry Soybeans (Used Boiled but Otherwise Unprocessed
as Food) 1, 148, 197, 215, 230, 299, 320, 326, 364, 462, 512, 555,
579, 580, 607, 628, 669, 792, 907, 941, 942, 1005, 1070, 1156

Waterproof goods or cloth. See Linoleum, Floor Coverings,
Oilcloth, and Waterproof Goods

Whole Dry Soybeans (Used Unprocessed as Feed) 326

Websites or Information on the World Wide Web or Internet 1259,
1279, 1287, 1299, 1301, 1318

Whole Foods Market. Founded in 1978 in Austin, Texas, by John
Mackey and Renee Lawson 1276, 1353

Wedge press. See Soybean Crushing–Equipment–Wedge Press

Wiancko, Alfred Theodore (1872-1949, Purdue Univ., Indiana) 92,
97, 155, 164, 199, 294, 701, 1395

Weeds–Control and Herbicide Use 5, 7, 11, 26, 30, 41, 50, 63, 64,
67, 79, 98, 106, 140, 174, 175, 182, 197, 199, 233, 239, 244, 273,
302, 313, 318, 321, 349, 364, 366, 367, 368, 383, 384, 400, 407,
410, 414, 417, 437, 438, 463, 466, 478, 482, 483, 487, 488, 495,
510, 511, 513, 520, 532, 554, 559, 562, 566, 577, 580, 587, 588,
593, 601, 602, 613, 621, 632, 651, 654, 668, 669, 673, 677, 686,
690, 698, 710, 713, 726, 728, 729, 730, 738, 749, 764, 779, 780,
782, 788, 792, 794, 809, 810, 811, 812, 828, 829, 830, 837, 839,
841, 842, 846, 850, 851, 854, 856, 857, 858, 859, 863, 868, 870,
873, 883, 884, 888, 893, 894, 896, 899, 900, 903, 904, 905, 909,
911, 913, 914, 915, 917, 926, 927, 928, 930, 932, 933, 936, 944,
946, 948, 950, 952, 954, 958, 960, 962, 971, 972, 993, 1018, 1029,
1030, 1034, 1035, 1039, 1042, 1044, 1054, 1060, 1065, 1068, 1077,
1082, 1084, 1088, 1093, 1126, 1136, 1139, 1152, 1173, 1177, 1181,

Wild Annual Soybean (Glycine soja Siebold & Zuccarini, formerly
named G. ussuriensis Regel & Maack, and G. angustifolia Miquel)
25, 132, 792
Wild, Perennial Relatives of the Soybean–Glycine Species (Glycine
albicans, G. aphyonota, G. arenaria, G. argyrea, G. canescens,
G. clandestina, G. curvata, G. cyrtoloba, G. falcata, G. gracei,
G. hirticaulis, G. lactovirens, G. latifolia, G. latrobeana, G.
montis-douglas, G. mycrophylla, G. peratosa, G. pindanica, G. G.
rubiginosa, G. stenophita, G. syndetika, G. tabacina, G. pullenii
tomentella) (Former Names and Synonyms Include G. sericea, and
G. tomentosa) 132, 1306
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Wild Soybeans (General) 39, 569, 1042
Wiley, Harvey Washington (1884-1930). Father of the Pure Food
and Drug Act and the Meat Inspection Act (1906) and of the U.S.
Food and Drug Administration 777

Yamei Kin (1864-1934). First Chinese Woman to Take a Medical
Degree in the United States. Also Miss Y. May Kin and Mrs. Kin
Eca da Silva 266, 766
Yellow soybeans. See Soybean Seeds–Yellow

Williams, Charles Burgess (1871-1947). North Carolina Soybean
Pioneer 200, 209, 225, 230, 238, 252, 338, 339, 419, 747, 931, 1129
Wilson soybean variety. See Soybean Varieties USA–Mammoth
Yellow
Wing Seed Co. (Mechanicsburg, Champaign County, Ohio).
Founded 1909. Including Joseph Elwyn Wing (1861-1915), Charles
Bullard Wing (1878-1949), and David Grant Wing (1896-1984)
106, 124, 125, 133, 169, 205, 215, 219, 827, 980, 981, 982
Wing’s Royal: New U.S. domestic soybean variety 169
WISHH (World Initiative for Soy in Human Health), and World Soy
Foundation (WSF). Projects of the American Soybean Association
(ASA) 1309

Yield Statistics, Soybean 6, 9, 10, 13, 16, 20, 25, 27, 36, 39, 41, 53,
54, 57, 64, 70, 73, 77, 79, 83, 89, 97, 99, 106, 116, 117, 119, 123,
133, 136, 137, 139, 143, 145, 148, 156, 169, 175, 176, 177, 188,
191, 193, 194, 196, 201, 205, 206, 215, 217, 219, 230, 243, 261,
262, 267, 280, 293, 294, 296, 298, 308, 321, 341, 356, 358, 365,
369, 382, 388, 405, 407, 410, 411, 415, 416, 423, 427, 434, 437,
438, 447, 456, 460, 464, 469, 474, 488, 492, 493, 506, 531, 533,
536, 538, 544, 546, 549, 554, 561, 564, 569, 570, 579, 580, 591,
604, 607, 625, 630, 634, 635, 636, 637, 669, 686, 699, 716, 718,
728, 744, 746, 752, 753, 756, 775, 790, 795, 797, 800, 804, 820,
822, 835, 837, 848, 864, 865, 869, 872, 891, 892, 912, 917, 925,
936, 945, 953, 963, 964, 971, 972, 978, 979, 1017, 1019, 1032,
1037, 1055, 1059, 1067, 1069, 1138, 1156, 1182, 1193, 1201, 1207,
1238, 1251
Yogurt, soy. See Soy Yogurt

Woodworth, Clyde M. (1888-1960, Plant Breeder, Univ. of Illinois)
327, 328, 352, 401, 592, 674, 690, 708, 757, 832, 980, 1132, 1252
Worcestershire Sauce (Soy Sauce Was the Main Ingredient before
the 1940s). Including Lea & Perrins in England 255, 266, 555
Worcestershire Sauce–With Soy Sauce Used as an Ingredient 255,
266, 555
World 148, 733, 792, 895, 909, 1173, 1179

Yuba–Etymology of This Term and Its Cognates / Relatives in
Various Languages 1025
Yuba Production–How to Make Yuba on a Commercial Scale 941
Yuba (The Film That Forms Atop Soymilk When It Is Heated). In
Chinese (Mandarin): Doufu Pi (“Tofu Skin”) or Doufu Yi (“Tofu
Robes,” pinyin), Toufu P’i or Toufu I (Wade-Giles). EnglishLanguage Chinese Cookbooks and Restaurants: “Bean Curd Skin”
941, 942, 1025, 1165, 1179

World Initiative for Soy in Human Health. See WISHH
Yugoslavia. See Europe, Eastern–Serbia and Montenegro
World problems. See Hunger, Malnutrition, Famine, Food
Shortages, and Mortality, Sustainable Development and Growth
World Soy Foundation (WSF). See WISHH (World Initiative for
Soy in Human Health)
World–Soybean Production, Area and Stocks–Statistics, Trends, and
Analyses 708, 822, 896

Zaire. See Africa–Congo (formerly Zaire). Officially Democratic
Republic of the Congo (DR Congo). Also known as CongoKinshasa
Zavitz, Charles Ambrose (1863-1942) of Ontario Agricultural
College, Canada 1019, 1156
Zea mays. See Corn / Maize

World War I–Soybeans and Soyfoods. Also known as the “First
World War” and “The Great War” 266, 290, 360, 401, 518, 555,
578, 624, 898, 978, 979, 1013, 1165, 1187, 1395
World War II–Soybeans and Soyfoods. Also Called the “Second
World War” 639, 647, 671, 675, 676, 680, 681, 683, 685, 686, 705,
706, 717, 721, 722, 744, 746, 750, 754, 778, 780, 802, 832, 881,
907, 910, 977, 978, 979, 1005, 1013, 1019, 1050, 1076, 1094, 1096,
1156, 1165, 1174, 1207, 1212, 1273, 1316, 1345
Worthington Foods, Inc. (Worthington, Ohio). Including Battle
Creek Foods (Michigan) from 1960, and Madison Foods
(Tennessee) from 1964. A subsidiary of Miles Laboratories from
March 1970 to Oct. 1982. Including Loma Linda Foods from Jan.
1990 1108, 1165, 1167
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